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T o  S a ra h , to S al 

T h is  book, an d  m y  life , a re  g ifts  fro m  you. 

O. A. G. S.



The history o f  m edicine is, in  fact, the history o f  hu 
m anity itself, with its ups and downs, its brave aspi
rations after truth and finality, its pathetic failures. 
The subject may be treated variously as a pageant, an 
array o f  books, a procession o f  characters, a succes
sion o f  theories, an exposition o f  hum an ineptitudes, 
or as the very bone and marrow o f  cultural history. As 
Matthew Arnold said o f  the Acta Sanctorum, “A ll  
hum an life is there. ”

— Fielding Garrison, 1913
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about m am m als (or, h eaven  forbid, planned careers in  c lin ica l m edi
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on ea ch  n ew  occasion o f putting thoughts to paper. I h a ve  treated 
Professor H orace W esley Stunkard ’s dictum  lik e  an a rtic le  o f  re li
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rejected  the laboratory in  favor o f  the clin ic. M ore like ly , though, I 
rem em b er h is a llite ra tive  ad jectives because they add up to sound 
advice.

W ith  Stunkard in  m ind, I ran  the sundry chapters o f th is volum e 
through a gaun tlet o f readers. A  book, o f  course, is not an  exam  essay, 
and it is im possible (and surely  not even desirable) to m ake it com 
plete. To rep lace that one c, I added two others: coh esive and consist
ent. I f  th e reader finds that the Stun kardian  crite ria  h ave been met, 
it is to th e credit o f  those colleagu es and frien d s w ho w ere w illin g  to
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take potshots at th is book durin g the course o f its w riting; i f  there are 
deficiencies, it is only b ecau se I h a ve  som etim es not heeded their 
counsel. It is not enough to list n am es in  acknow ledgm ent; w hat 
follow s is m eant as a tribute, not only in  gratitude for the contribu
tions o f m y gauntlet-gang, but also for th e ir  sk illfu l pum m eling.

M y w ife, S arah  Peterson, has a lw ays been m y first editor, and m y 
toughest. H er sp ecia lty  is the recognition  o f ram b lin g and the dis
couragem en t o f drift. Fortunate indeed is the author w hose in itia l 
m an uscrip t-surveyer know s exa ctly  w h a t h e is tryin g to say, and 
insists that h e get on w ith  it. I w ould lik e  to w rite  m u ch  m ore about 
the contributions o f th is p a rticu la r editor, but she w ould  m ake m e 
delete it, on the ground that it sounds sen tim en tal and sappy.

A fter the scrutin y o f Sarah, certain  chap ters w ere sent off to 
colleagu es w h o are esp ecia lly  know ledgeable about som e p articu lar 
topic or period. E very  one o f those essays w as returned w ith  com 
m ents or suggestions that w ere extrem ely  h elp fu l. In a lp h ab etica l 
order, I am  in  debt to: R aym ond Edw ards, M arc Lorber, Robert M as
sey, Jerem y N orm an, John H arley W arner, and R uth W hittem ore.

I am  p a rticu la rly  gra tefu l to four other frien d s for ap p lyin g their 
c ritica l fa cu lties to the en tire volum e. T h ey  are, respectively, a 
teach er o f literacy, a  m ed ical historian, a b iom edical scientist, and 
the d irector o f  a  lib rary  o f m ed ical history: Joan Behar, Thom as 
Forbes, Ion Gresser, and F eren c Gyorgyey. To Ferenc, a sp ecial trib
ute: w ithout our countless hours o f  discussion, h is vast know ledge o f 
th e m ed ical-h isto rical literature, and the generosity w ith  w h ich  he 
m ade a v a ila b le  the treasures o f h is un ique library, th is book would 
h a ve  died a-borning; w ithout the inspiration  o f h is friendship , the 
project w ould  n ever h a ve  been conceived— Koszonom  kedves bara- 
tom!

I b egan  to w rite  a series o f m ed ical b iograp hies at the suggestion 
o f L eslie  B. Adam s, Jr., approxim ately  five years ago. H is C lassics o f 
M edicin e L ib rary  published a group o f som e fifteen o f m y m ono
graphs and m y book, The O rigins o f  Anesthesia. It is ch aracteristic  
o f the support h e has a lw ays g iven  to m y endeavors that h e and his 
house, G ryphon E ditions (now  a  subsid iary o f M acm illan), have 
k in d ly  a llow ed m e to use considerable m aterial from  som e o f those 
publications. Sections o f the chap ters d ealin g  w ith  the fo llo w in g  in 
d ivid u als first appeared in  essays that I w rote for Les Adam s: H ippo
crates, P are, M orgagni, H unter, and H alsted, as w ell as the chapter 
on anesthesia.

M uch o f the m a teria l on Ignac Sem m elw eis is taken from  m y 
essay in  T he Journal o f  th e H istory o f  M edicine a n d  A llie d  Sciences, 
p ublished in  1979. T h e  L ister ch ap ter w as presented in  part as the
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lan gu age w ho understands w h at I h ave w anted to do in  th is book. 
A fter th irty  years as a surgeon, I thought I kn ew  som ething about 
tender care, un til she entered the life  o f  Doctors and began  to share 
h er in sights w ith  me. W hen Bob Gottlieb took h is  sneakers and blue 
p en cil o ff to T he New  Yorker, h e  assured m e that h e had found “ the 
absolutely  perfect editor” to rep lace him . To that encom ium , I can  
only add, “ Yes, and am en.”
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Introduction

The good physician knows his patients through and through, and his 
knowledge is bought dearly. Time, sympathy, and understanding 
must be lavishly dispensed, but the reward is to be found in that 
personal bond which forms the greatest satisfaction of the practice of 
medicine. One of the essential qualities of the clinician is interest in 
humanity, for the secret of the care of the patient is in caring for the 
patient.

— Dr. Francis Weld Peabody, 
lecture to Harvard medical students, 1927

T h is  book w as w ritten  in  a library. O f a ll the lib raries in a ll the 
educational institutions o f our w orld, there is none quite like  this one. 
I lik e  to th in k  o f it as m y ow n personal place, even though it is shared 
b y hundreds o f m en  and w om en  very  m u ch  lik e  m e, w ho are  often 
overw h elm ed  by the need to look b ackw ard  in  the m idst o f tryin g to 
go forw ard. N one o f us has yet been turned into a p illa r  o f salt.

T h a t large, com fortable book-lined room o f m in e is a sanctum  
con tain in g th e lore and the collected  rem in iscen ces o f  the art o f 
healin g. It is a m useum , a  portrait ga llery, a storehouse o f the litera 
ture o f m ed icin e ’s past, and a refu ge  from  the h urly-b urly  o f  m odern

xv



xvi I N T R O D U C T I O N

scien tific  technology that surrounds it. For those o f us w h o are  p r iv i
leged to care  for the sick  or to carry  out the research  that m akes that 
care  possible, the Y a le  M edical H istorical L ib rary  has been at once 
a safehouse from  daily  disquiets and a n u rtu rin g sp rin g for ren ew al 
and stren gthen in g o f purpose.

T h ere  is no laboratory or patien t-care area  o f our m ed ical center 
that is m ore than  a few  m in utes’ w a lk  from  that h igh -vaulted, b a l
cony-rim m ed readin g room  and its layers o f treasured stacks. T h e 
lib rary  is ex a ctly  the len gth  o f two football fields aw ay  from  the 
op eratin g room s w h ere I spend m uch o f m y day. T h ree  decades ago, 
I could h a ve  covered the d istance in  tw enty-five seconds. E ven  m y 
present m iddle-aged shuffle gets m e th ere in  som ething under three 
m inutes, counting the staircases.

T h a t it is so easy to m ake w h a t one o f the lib ra ry ’s donors called  
“ voyages to other tim es and other p la ces” is due to the vision  o f three 
ardent bookm en, w ho banded together in the 1930s to create a b ib lio
p h ile ’s paradise in  w h ic h  th eir exten sive personal collections m igh t 
be joined into one, and dom iciled  in  such a  w ay  as to be accessib le 
to everyone w ish in g  to learn  about the history o f m edicine. T h ey 
w ere John Fulton, one o f A m e rica ’s m ost productive research ers in 
n europhysiology, and a hum an  dynam o w hose restless stim ulus cat
alyzed m any a m ajor project in  the scien ce and hu m an ism  o f m edi
cine; H arvey C ushing, w ho had recen tly  com e to Y a le  a fter  h is retire
m ent as C h ie f o f  Surgery at H arvard ’s Peter Bent B righ am  Hospital, 
w h ere h e had established the sp ecialty  o f  neurosurgery; and the 
Sw iss p h ysician -bib liograp h er A rnold  Klebs, w ho w rote the ph rase 
about voyages. In honor o f th eir com m unal project, they dubbed 
them selves the T rin itarian s.

S in ce its opening cerem on ies in  1941, the lib rary  founded by those 
three friends has grow n at a rate beyond even th eir most optim istic 
predictions. T h e  Y a le  M edical H istorical L ib rary  has becom e one of 
the very fe w  places in the w orld  w h ere m ed ical litterateurs  can  book 
passage on un interrupted p ilgrim ages to yesteryear. Indeed, i f  w e 
accep t Lord M acau lay ’s criterion  that “T h e  p erfect h istorian  is h e in  
w hose w ork the ch ara cter  and sp irit o f an age is exhib ited  in  m in ia 
ture,” then this lib rary  that I ca ll m y ow n is the p erfect h istorian  for 
W estern m ed ical civ ilizatio n , in a w ay  that no flesh-and-blood striver 
can  hope to be. T h ere  is to be found in  it the v isib le  evid en ce o f 
M acau lay ’s concept o f the w ritin g  o f history as “ a com pound o f po
etry and ph ilosophy.”

O ver the hu ge fireplace b u ilt into the w a ll at the fa r  end o f the 
readin g room, th ere is a large  p laque on w h ich  is en graved an in sp i
rational inscription, addressed to those w h o w ould best use the col-
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lections for th e ir  intended purpose. T h e  visitor has but to w ander 
am ong those collections, and “listen ,” in  order to ap p reciate  the w is
dom  o f its opening words: “ Here, silent, speak the great o f  other 
years.”

T h is  book is the result o f  a lot o f listen ing. It is subtitled The  
Biography o f  M edicine  because I h a ve  chosen to tell h ea lin g ’s history 
in the form  o f b iograp h ies o f som e o f its lan d m ark  contributors. But 
I h a ve  w ondered, esp ecially  as I cam e to the w ritin g  o f the last few  
chapters, w h eth er I m igh t not h ave better exp lain ed  m y se lf by usin g 
the w ord “A u tob io grap h y.” For w h a t I h a ve  tried to do in  th is book 
is to describe the evolution  o f the process by w h ich  every  doctor o f 
today has com e to his or h er b asic  suppositions, and the shared theo
ries by w h ic h  a ll o f us v ie w  the process o f disease. T h e  story o f 
m ed icin e is therefore the story o f m y professional life.

W hen I sit at the bedside o f a patient, tryin g to reconstruct the 
sequence o f pathological events w ith in  h is body that h as brought h im  
to m e, I am  ap p lyin g a m ethod o f reasonin g that origin ated  in G reece 
tw enty-five hundred years ago. E ach  tim e I trace the developm ent o f 
an illn ess to the point at w h ich  it presents itse lf to m e, I trace also the 
developm ent o f the theories upon w h ic h  m odern m ed icin e is based. 
I begin  a fresh  on every occasion, w ith  the very  concept o f ju st w h at 
it is that constitutes a departure from  health , and I proceed on the 
p rin cip le  that a  d isease can  be effective ly  treated only w h en  I as a 
doctor understand its causes in  that p a rticu la r patient, its site o f 
origin , the internal h avoc it creates, and the course w h ic h  the process 
is lik e ly  to take w h eth er treated or not. W ith  that know ledge, I can 
m ake a diagnosis, prescribe a program  o f treatm ent, and predict an 
outcom e.

G reek p h ysician s origin ated  ea ch  o f those steps in  the days o f 
H ippocrates, the F ath er o f M edicine. T h e  history o f m ed icin e has 
been the history o f the in crea sin g ly  successfu l efforts m ade by suc
ceedin g generations o f doctors to find the ingredients that m ight 
b rin g the en tire process to a state o f perfection. B egin n in g in  the 
sixteenth  cen tury  w ith  th e first rea l know ledge o f m an ’s internal 
an atom ical structures, and then proceeding in  the eigh teen th  to an 
u n derstan ding o f the w ays in  w h ic h  those structures are  distorted by 
sickness, the h ealers w en t on to develop a  m ethod o f ph ysica l e x a m i
nation  by w h ic h  they could trace sym ptom s and signs to th eir organs 
o f origin; they could then evalu ate  th eir d iagnostic a ccu racy  by fo l
low in g m any o f th eir patien ts to the autopsy table.

T h e  id en tify in g  o f d isease sites b ecam e gra d u ally  m ore specific 
as d iagnostic tools, such  as the stethoscope, w ere  invented. W ith the 
aid  o f im proved technology in the m akin g o f lens system s, it cam e to
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b e appreciated  th at organs sicken  b ecause th e m icroscopic cells 
w ith in  them  sicken. H avin g identified  the m inute locus in  w h ich  
disease originates, doctors n ext turned th eir attention to finding the 
prim ary in citin g  agents that m ake norm al ph ysiology go aw ry. T h is 
is w h ere  th in gs stood in  th e m iddle o f  the n in eteen th century.

As the decades o f that cen tury w en t by, this en tire developm ental 
process o f the art o f  h ea lin g  b ecam e m ore and m ore dependent on the 
objective study o f organs, tissues, and cells, and th erefore m ore and 
m ore dependent on the w a ys o f scien ce. T h e  result w as that doctors, 
n ecessarily  focu sin g dow n in  a  w a y  that historians ca ll reductionist, 
som etim es lost sight o f  the w h ole patien t w ho had com e to be healed. 
As m u ch  as the best o f  the h ealers a lw a y s strove to keep in  perspec
tive the en tire rea lity  o f  a  p atien t’s life, th e dem ands o f scien ce m ade 
it ever m ore difficult to be a  “w hole-ist.”

O f course, there is n othing about “ w h ole-ism ” (or holism ) that 
m akes it inconsistent w ith  scien tific  m edicine, and the truth is that 
now, in  the last years o f the tw entieth  century, as w e gath er m ore 
in form ation  about the processes b y  w h ich  h ea lth y  people get sick, w e 
h a ve  begun  to ap p reciate  m ore fu lly  the com p lexity  o f  the factors 
involved. M uch less th an  b efore do w e n ow  look for sin gle  causes; 
m u ch  m ore do w e find ourselves seekin g out each  one o f the plen tifu l 
num ber o f elem ents that take part in  the sickn ess o f any ind ivid u al 
patient. For som eone to be sick, a sequence o f th in gs m ust h a ve  gone 
w rong, and the in d iv id u al events are  probably d ifferen t for ea ch  of 
us. T h ou gh  they m ay both harbor the streptococcus, your sore throat 
and m ine h a ve  d ifferen t antecedents, d ifferen t w ays in  w h ich  the 
stage w as set for the m icrobe to do its dirty work.

T h is  em ergin g n ew  w a y  o f looking at disease has been lu cid ly  
expressed b y W. Jeffrey Fessel, w ho is both a p h ysician  and a pro
p h etic philosopher o f m ed ica l theory:

In most circum stances, disease is not an inevitable outcome of 
a single event occurring at a point in tim e but generally a 
probabilistic result o f m any events, each im pinging on the 
organism at separate times and each producing its own se
quence o f biological reactions. The sum total o f these events 
produces sufficient discomfort to the person to be recognized 
as illness. . . .

Although the ultim ate tissue reaction that has clin ical ex
pression m ay be the same in different persons, suggesting a uni
form  illness and, by extension, a disease entity in its own right, 
each person nevertheless probably has a unique and separate 
illness by virtue o f the probability that no one else has the same
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combination and permutation of antecedents and their time re
lations. In this sense, every disease consists o f m ultiple diseases;
in this sense, too, there are no diseases but only sick people.

It is a statem ent that H ippocrates and every carin g  p h ysician  since 
h is  tim e could subscribe to. And so Jeffrey F essel and I, and a ll p h ysi
cian s w ho h a ve  ever tried to m ake a diagnosis and then carry  out a 
p lan  o f therapy and attem pt a prognosis, are h eirs to the sam e trad i
tion— the b en eficiaries o f  the h eritage o f the doctors described in  the 
fo llo w in g  chapters. For that reason, this book is the autobiography 
that an y one o f us m igh t h a ve  w ritten.

I present it w ith  a  sm all h a n d fu l o f  caveats. T h e first is alm ost 
a  n ecessity  for anyone w ho uses the b io grap h ic  form  to w rite  history. 
It consists o f  b eggin g readers’ indulgence, that they not quarrel w ith  
m y choices o f em in en t contributors. A  fe w  other stars sh in e ju st as 
b rig h tly  in  the m ed ical ga laxy , and w ould  h a ve  been ju st as approp ri
ate for m y purposes. In fact, som e o f those others are m ore lum inous 
and p erhaps ob jectively  m ore deserving o f tribute than are several o f 
m y subjects. I h a ve  picked those I h ave picked because they are the 
ones w ho interest m e most; that has seem ed to be the best w ay  for m e 
to te ll m y story.

I could also be critic ized  for in serting into the n arrative  an ec
dotes and colorfu l episodes that m ay not a lw ays be considered o f 
sign ifican ce by the professional h istorians w ho h ave studied the lives 
o f m y heroes. In this I find som e justification  in  M acaulay, w ho said, 
“T h e  p erfect h istorian  . . . considers no anecdote, no p ecu lia rity  o f 
m anner, no fa m ilia r  sayin g, as too insign ifican t for h is notice w h ich  
is not too in sign ifican t to illu strate the operation o f law s, o f religion, 
and o f education, and to m ark  the progress o f the h u m an  m ind. M en 
w ill not m erely  be described, but w ill be m ade in tim ately  know n to 
us.” But w h ile  I am  gratefu l for those words, and obviously don’t 
h esitate to quote them , they do not totally apply to an im p erfect (and 
quite am ateur) historian  like m yself. Besides, m y m otives are  less 
pure, and h a ve  to do w ith  w h at is perhaps an id iosyncratic v iew  of 
h istoriography, as w e ll as one o f m y ow n hidden reasons for pursuing 
it: I confess to b ein g a voyeur, and a gossip to boot. I lik e  to peek in  
on the lives o f  fam ous doctors, and I w rite  about them  to tell w h a t I 
h a ve  seen. T h e  perfect historian, the hum an  kind, has not yet been 
born. U ntil h e  or she com es a long to sham e our pretensions, w e can 
a ll presum e to be tellers o f  tales.

O ne final w arn ing. O ne o f the colleagu es w hose opinions I most 
va lu e  has pointed out w h at som e m ay perceive to be a very  real 
defect— a tendency tow ard too m uch o f a “ gee w hiz!” kind o f w riting.
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I seem  to be so im pressed, says m y friend, w ith  the contributions o f 
a ll but a few  o f m y ch aracters that I cannot h a ve  enough o f h eap in g 
com plim ents on them . W ell, that certain ly  is an a ccu rate  perception. 
But I do not apologize. I am  m ost assuredly not only im pressed but 
quite fran kly  flabbergasted  at the talents, industriousness, and ac
com plishm en ts o f  m ost o f  these people. T h ey  are, a fter a ll, am ong the 
greatest m ed ical innovators w h o h a v e  ever lived. T h e  d istin guished 
(see w h a t I m ean?) m ed ical teach er W illia m  O sier once said that it 
is for w h at he called  “ the silen t in flu en ce o f ch ara cter  on ch ara cter” 
that w e study history, as m u ch  as for the events them selves. I have 
com e aw ay  from  ex a m in in g  the lives o f m y chosen doctors w ith  a 
renew ed optim ism  about the fu tu re o f our civilization .

In these days, w h en  it seem s u n realistic  to predict a fu tu re for 
m ankind  that is an yth in g but bleak, I find som ething in  th is “ proces
sion o f ch ara cters” o f m in e that gives m e hope. T h e  reveren ce for 
life , the zeal for lea rn in g  N atu re’s secrets, the w illin gn ess to sacrifice 
for progress that you w ill read about in these chap ters— these are 
ch aracteristics  that I b elieve  are in h eren t in our species, n otw ith
stan din g the m ass self-in flicted  tragedies to w h ich  our cen tury has 
been w itness. I w ill go even further: I am  convinced that there is a 
b io logically  determ ined ch ara cteristic  that is the h u m an  sp irit— that 
there is a gene or genes for it ju st as surely  as th ere is a gene or genes 
for the color o f  our eyes or the len gth  o f our fingers. I h a ve  no idea 
w h eth er it w as put in  p lace by the pow er that som e ca ll God or the 
pow er that som e ca ll chan ce, but it is reproduced w ith in  us w ith  the 
sam e p red ictability  as the r is in g  and setting o f the sun. It is not our 
in tellect or even our p h ysica l structure that is the criterion  o f our 
hum an-ness; m an  is the m ost fu lfilled  a n im a l on this p lan et because 
there resides in  us the m otivatin g and c iv iliz in g  force o f the hum an  
spirit. It gives us the ab ility  to th in k  courageous thoughts, do coura
geous deeds, and give  courageous sustenan ce to our fellow s. I predict 
that it w ill one day be the subject o f  scien tific  research  and va lid atin g  
experim ent. T h ou gh  such studies w ill probably begin  in  a very  soft 
scien ce like  sociology, they w ill even tu ally  proceed into the rea lm  of 
quantification  and analysis. I don’t b elieve for a m inute that m inds 
cap ab le o f  solving the m ysteries o f D N A  w ill not, in  som e distant 
future, elu cid ate  w h a t are now  seen as the m iracu lo u s m ysteries o f 
hum an  nature. T h ere  are, as Goethe tells  us, no m iracles; th ere are 
only those m ysteries o f nature, and they w a it to b e solved.

W hen the b io logical basis o f the hum an  sp irit is understood, w e 
w ill be able  to ex p la in  such  qualities as a ltru ism  and the inborn 
cap acity  o f  one person to n urture another b ack  to health . T hough 
sim ilar  cap ab ilities  h a v e  been observed in  other species o f anim als,
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they are  n ow here so h ig h ly  developed as in  our own. T h ey  form  the 
un derp inn ings for m an y o f the relation ship s w e th in k  o f as un iquely 
hum an. A m ong them  is the etern al foundation  o f the relation sh ip  
betw een  doctor and patient.

About this I am  also encouraged. U n lik e so m any pessim istic 
seers o f our tim e, I h a ve  fa ith  in  the fu tu re o f  m ed ical carin g, even 
i f  only b ecau se it is an  expression  o f that b io logical quality  I h ave 
called  the h u m an  spirit. I use the w ord “ etern al” advised ly— I do not 
th in k  it w ill ever vanish.

M ore than  h a lf  a  cen tury ago, Dr. F ran cis W eld Peabody ad
dressed a class o f H arvard  m ed ical students on the dangers o f a llo w 
in g  the scien ce  o f m ed icin e to in terfere  w ith  the art o f m edicine. 
“T h ey  are not antagonistic,” he said, “but supplem en tary to each  
other.” H e concluded his lectu re w ith  the three sentences that I h ave 
used as the ep igrap h  to this Introduction. T h ey  h ave sin ce been re
peated countless tim es before countless groups o f students, because 
th ey so c le arly  id en tify  th e greatest key  to b ein g a good doctor, and 
its greatest bounty as w ell.

N ew  H aven 
Jan uary 1988

S.B.N.
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The Totem 

of Medicine
H I P P O C R A T E S

T h ere  are those w ho b elieve that the Jesus o f the N ew  Testam ent 
n ever existed. T h ey  dispute the deeds attributed to him , and doubt 
that his scrip tu ral words w ere ever spoken. M uch the sam e suspicion 
has been expressed concern in g the founders o f m any o f the other 
m ajor religion s and sects o f the world. E ven  w h en  seem ingly solid 
evid en ce o f sacred lives is availab le , som e th in kers rem ain  uncon
vinced.

In spite o f personal com m itm ents that each  o f us m ay h a ve  to 
eith er ration alism  or religion, w e possess no indisp utable know ledge 
o f w h ere the reality  lies. T hose w ith  deep traditional fa ith  see a 
certain ty  that requires no docum entation. H istory is for them  il
lum in ated  by the ligh t o f God, w h ich  sh in es gloriously  over precisely  
the sam e area  that appears as an obscure em ptiness to the skeptics. 
And so debates w ill go on as long as our successors su rviv e  to in h ab it 
this earth, betw een  those w ho pursue the truth and those w ho pursue 
the Truth.

On a strictly  p ractica l level, it m akes not an iota o f d ifferen ce 
w h ich  group o f pursuers is right. In vestigatin g the shrouded origins 
o f the m odern eth ica l religion s is fa r  less im portant than understand
in g w h a t the various groups h ave grow n to be, and w h a t effects each  
has had upon the history o f the w orld and upon its m oral vision. Most
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m ea n in gfu l o f  a ll m ay be the question o f th eir co llective  im pact upon 
the th in kin g  o f contem porary m an.

It is m u ch  the sam e w ith  H ippocrates, the G reek p h ysician  
w hom  w e ca ll the F ather o f M edicine. W e th in k  w e know  a few  facts 
about his life  that are  sep arable from  legend, and w e th in k  also that 
w e h a ve  good reason to honor h im  in  the p ararelig iou s w ay  that has 
been taugh t us by the keepers o f our m ed ical lore. But beyond that, 
there is certain ty  about n othin g excep t the ex isten ce o f h is scripture. 
T rad ition  is a persu asive teacher, even  w h en  w h a t it teaches is erro
neous. It tells us that a ll o f  the H ippocratic w ritin gs are the w ork o f 
one author; it says the sam e o f the P entateuch  o f the Old Testam ent, 
and yet hard  literary  evid en ce denies such  a c la im  as fo rce fu lly  for 
the form er as it does for th e latter.

As w ith  the books o f the Bible, different H ippocratic w ritings 
seem  to h a ve  been com posed by d ifferen t scribes at d ifferen t tim es, 
setting dow n a perm anent record o f w h a t had previously  been an oral 
tradition  o f b e lie f and practice. A lthough to a lesser extent than the 
B ib lica l w rit w ith  w h ic h  w e m ake analogy, the H ippocratic  C ollec
tion (or, as it is often called, the H ip pocratic Corpus) contains som e 
etern al truths and som e soarin g literature. T h e  w h ole is united by a 
theology, and it is the theology, rath er than  the author, w h ich  m akes 
it H ippocratic. Both the B ib le and the Corpus deal w ith  m an ’s rela
tionship to m an  and to another pow er outside h im self. In the G reek 
w ritings, how ever, that pow er is N ature; God and other forces that 
can  b e seen only w ith  su p ern atu ral sight are excluded.

T h is  in jun ction  to turn a  b lin d  eye to th e possibility  o f a deity or 
m ystical influence in  the causes and treatm ent o f disease w as the 
greatest contribution  m ade by the school o f  H ippocrates. T h e  Sw iss 
m ed ical h istorian  E rw in  A ckerkn ech t has called  it “ M edicin e’s D ec
laration  o f Independence.”

T h ere  is not, in  the en tire Corpus, the slightest h in t that disease 
is traceab le  to causes beyond the pow ers o f  the p h ysician  to under
stand. E ach  set o f  sym ptom s has a specific cau se or causes, and treat
m ent m ust be directed tow ard correctin g the circu m stan ces in  w h ich  
they appear, and not only the consequences o f th eir presence. Thus, 
the setting in  w h ich  the illn ess takes p la ce  should be considered as 
im portant a factor as the m an ifestation s o f sickness them selves. T h e 
G reeks w ere  th e first to b elieve that the un iverse fun ctions by ratio
nal, reasonable rules. T h ey  gave us the concept o f cau se and effect, 
and th ereby la id  the groundw ork for science. E ven b efore Aristotle, 
there w as H ippocrates; w h at w e h a ve  in  the Corpus is a treasure 
house con tain in g the earliest extan t scien tific  treatises in  any lan 
guage.
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T h ou gh  our debt is not so m u ch  to the F ath er o f  M edicin e h im 
se lf  as it is to the ph ilosophy and p ractice  that bear h is nam e, H ippo
crates n everth eless did live, and h e seem s to h a ve  been a distin
gu ished p h ysician  o f h is day. But b efore te llin g  w h a t little  is know n 
o f h is life , it is n ecessary to describe som ething o f h is m y th ica l an 
tecedents and contem porary counterparts, and m ost sp ecifica lly  the 
system  o f b e lie f  w hose practitioners w ere know n co llective ly  as the 
cu lt o f A escu lapius.

In post-H om eric tim es, the h ea lin g  pow ers o rig in ally  attributed 
to several o f  the p rin cip a l gods, Apollo, Artem is, and A thena, w ere 
grad u ally  tran sferred  in  large  m easure to a lesser deity, A escu lapius, 
son o f A pollo  by the nym ph Coronis. T h e  A escu lap ian  m yth  is poly
m orphous, arisin g, as did G reek cu ltu re itself, from  a confluence o f 
m an y ea rlie r  civ ilizatio n s and traditions. Legend ascribes num erous 
m iracu lo u s cures to the god, carried  out p rim arily  by m eans o f v i
sions attained in dream s w h ich  the fa ith fu l sick  exp erien ced  w h ile  
sleep in g in  tem ples dedicated to him .

T h e  sites o f  A escu lap iu s’ shrines had q ualities w h ich  a ll cultures 
h a ve  recognized as ideal for the purpose o f restoring health: they 
w ere often on breeze-touched h ills  in  the v ic in ity  o f c lear  flow ing 
stream s or springs, w hose w aters w ere o f h igh  m in era l content. T h e 
salubrious air, the v isu al com fort o f the surrounding forests, the 
b ea u tifu lly  cu ltivated  gardens, and the sp iritu ally  n urturin g pres
en ce o f the robed priests com bined to create a reassurin g atm osphere 
in  w h ic h  h ealth  could be expected  to reen ter the body o f the sufferin g 
p ilgrim . O f course, the stricken  petitioners had com e to beg the help  
o f a d ivin ity, and so there w ere also prayers, an im a l sacrifices, and 
the d ilig en t carvin g  o f votive tablets. Sacred serpents anointed in 
ju red  lim bs, lick in g  and slith erin g th eir silen t restorative w ay  from  
one ra w  w ound to another. W h ile  a ll o f  th is in sp iration al theotherapy 
w as in  progress, the sonorous voices o f the priests could be heard  
intonin g solem n incantation s and m a g ica l form ulas. Surrounded by 
th eir eagerly  devout supplicants, they recounted the w ondrous cures 
that had been brought about by the pow er o f A escu lap iu s and his 
legen dary children , am ong w hom  w ere  h is daughters, H ygeia and 
P anacea. T h e  god h im se lf w as present in  effigy b ea rin g  a long staff 
around w h ich  w as en tw ined the fam ous sacred snake; from  this 
oth erw orld ly  origin  com es the sym bol o f  the m odern scien tific  m edi
cal profession.

T h e  focus o f the cu re w as the god-given dream , in  w h ich  A es
cu la p iu s conveyed to the sleepin g patient, e ith er d irectly  or in  sym-
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An eighteenth-century French engraving presents Hippocrates as he 
has traditionally been portrayed through the ages. Though based on 
scant evidence, this is the universally accepted image. (Courtesy of the 
Yale Medical Historical Library)

bols, the m eans by w h ich  recovery m ight be attained. H avin g been 
b rought to the proper level o f em otional readiness by the m ystical 
cerem on ies and the su p ern al atm osphere o f the shrine, the patient 
spent sev era l nights sleepin g in the aw esom e tem ple itself, un til the 
oracu lar vision  m ade its appearance. T h e  spectral m essage w as then 
interpreted  by the priests in w ays that w ere consistent w ith  their 
system  o f therapeutics, w h ic h  m eant that they w ere like ly  to see in 
it such  treatm ents as m igh t be obtained through diet, exercise, or 
w h a t w e now adays c a ll recreation al or m usic therapy. Som etim es the
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cu re required  bloodletting or purging, or even an occasion al quite 
fa n c ifu l d irective  that instant restoration o f h ealth  occur, probably 
m eant to invoke the pow er o f suggestion. I f  the priestly  treatm ent 
w as successfu l, the credit w en t to A escu lap iu s and to h is agents, w ho 
accepted the prayers and the m oney o f th eir patients w ith  equal 
piety. I f  the treatm ent fa iled , the petitioner h im se lf w as to blam e.

In sum , the A escu lap ian  system — despite the “ health-resort” 
m ethods to be found in  its th erap eu tic  arsen al— w as based on a theur- 
g ic a l ph ilosophy o f disease: illn ess w as caused by u n kn ow able super
n atu ral forces, and so the cure had also to com e from  those sam e 
sources.

For m an y centuries, it w as thought by h istorians that the m edi
c in e  o f the H ip pocratic ph ysician  grew  out o f these roots, and that the 
priests w ere the forerunn ers and teachers o f H ippocrates and his 
school. T h e  truth is som ew hat different: T h e  teach in gs o f the Hippo- 
cra tic  p h ysician s cam e about in opposition to the sup ern aturally  
based precepts o f  the shrines. T h e n ew  teach in gs w ere ratio n al, em 
p ir ica l, and founded on the p rin cip le  that every  disease has a cure 
w h ic h  is not only quite n atural, but quite d iscoverable as w ell. T h e  
h isto rical confusion  probably arose from  the fa ct that som e o f the 
p h ysician s called  them selves A sclep iads, thus g iv in g the m istaken 
im pression  to later observers that they w ere fo llow ers o f the cu lt o f 
A esculapius.

H ippocrates h im se lf w as born about 460 B.c_on the islan d o f Cos, 
n ear the w estern  coast o f  A sia  M inor. In spite o f a ll subsequent h is
torical and legen dary em bellishm en t, th is is a ll w e  tru ly  know , from  
our only contem porary sources, two o f the d ialogues o f Plato, the 
Protagoras and the Phaedros. L ater w riters said  o f h im  that he w as 
the son o f H eraclides, a h ereditary  A sclepiad. U nfortunately, tw en 
tieth-century a rch aeologica l evid en ce suggests that the cu lt o f the 
god A escu lap iu s settled on Cos a fter 350 B.C., w h en  th e F ath er o f 
M edicin e w as no longer livin g, w h ich  casts considerable doubt on the 
rest o f  the traditional b io grap h ica l account. It is easy enough to dis
m iss the m yth that h e w as the n in eteen th lin eal descendant o f  A es
cu lap ius, but m u ch  o f the rest o f the traditional life  history is n either 
provable nor disprovable, so it w ill be h ere presented as it is u su ally  
recounted. Most o f the details com e from  th e adulatory b iograp hy 
w ritten  by one Soranus o f E phesus in the second cen tury  a .d .,  w hen  
its revered subject had been dead for m ore than  five hundred years. 
It deserves as m u ch  credence as could be g iven  to a  m odern b io gra
ph y o f Joan o f A rc  that w as based only on oral accounts and w as 
w ritten  by a lead er o f the F ren ch  w om en ’s m ovem ent w ho w as also
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a  relig iou s m ystic. N evertheless, it appears to be the first w ritten  
description  o f the life  o f  the F ath er o f M edicine, and it is the source 
o f our present sketchy outline.

H ippocrates is said  to h a ve  been tau ght m ed icin e by h is fa th er, 
H eraclides. L ik e  a ll ph ysician s o f h is day, h e spent a considerable 
am ount o f tim e travelin g, p ra ctic in g  h is art throughout the n eighbor
in g  cities and A egean  islands. He apparen tly  lectured on m edicine 
and surgery d urin g these travels, and w as paid fees by both students 
and patients. As h is fa m e grew , h is services cam e m ore into dem and. 
T a le s  w ere told o f various rem arkab le  cures that h e w as able to effect 
and o f the m any honors h e received. No one is at a ll sure w h at he 
looked like, but in several pieces o f  statuary that h a ve  been “ iden ti
fied” to the satisfactio n  o f enough authorities h e is depicted as an 
elderly, d istin guished-lookin g sage w ith  a bald  head, a bearded chin, 
and an intelligen t, sen sitive face. As a h ig h ly  respected m em ber o f 
the m ed ical acad em y centered on the islan d o f Cos, h e w as one o f the 
m ost in flu en tia l p h ysic ian s o f h is era. H e seem s to h a ve  lived  to a 
great age, b ein g ap p roxim ately  one hundred years old w h en  h e died 
in  Larissa.

In p lacin g H ippocrates tem porally, it is h e lp fu l to rem em b er that 
h is long life  sp anned those o f Socrates and P lato, and that h e died 
about a decade b efore the b irth  o f A lexan d er th e Great, w hen  A ris
totle w as a young m an. P ericles, E uripides, A esch ylus, Sophocles, and 
A ristophanes w ere h is contem poraries. O bviously, it w as a tim e of 
great in te llectu al ferm en t in  G reece— a veritab le  p rem ier F ath er’s 
D ay o f the m ind, w ith  H ippocrates, Herodotus, and A ristotle in  the 
m idst o f  g iv in g  life  to m edicine, h istoriography, and literary  criti
cism , respectively. It w as the period o f one o f those great bursts o f 
m en tal en ergy w h ic h  from  tim e to tim e appear in  the cu ltu re o f 
W estern c iv ilizatio n  to thrust it forw ard into n ew  patterns o f thought 
and deed, and n ew  w ays o f expression.

W ith the H ippocra tic  ph ysician s, m ed icin e as w e know  it began 
to develop. D ivorced from  superstition and n ecrom ancy, devoted to 
system atic observation o f disordered life  processes, and com m itted to 
a set o f eth ica l p rin cip les that declared  the p h ysic ian ’s p rim ary obli
gation  to be to h is patient, it form ed the trellis upon w h ic h  subse
quent grow th o f m ed ical thought could be guided.

It is one o f the ironies o f  th is h istory that the academ y o f Cos, the 
so-called Coan School, had a  riva l, situated on the opposite penin sula 
at Cnidus, w h ic h  p racticed  a form  o f m ed icin e that w as in  som e w ays 
m ore lik e  our ow n than  that o f  the p h ysician s o f Cos. T h e  C nidian
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focus w as on the disease, w h ile  that o f  H ippocrates w as on the pa
tient. T h e  C nid ian  p h ysician s, like  those o f today, w ere reductionists, 
fine-tuners w h o directed  th eir efforts to th e classification  o f the pro
cesses o f  sickn ess and to ex a ct diagnosis. T h e y  sought to know  the 
sp ecific  local organ  disturbances that caused the sym ptom s they so 
assiduously categorized. W hy, then, one m igh t ask, is it the Hippo- 
cratics w hose teach in gs survived  to becom e the foundation  o f m od
ern m edicine?

In an cien t G reece, the C n id ian s’ approach  had an  in h eren t w ea k 
ness: to succeed, the C nid ians w ould  h a ve  required a m u ch  m ore 
accu rate  know ledge o f anatom y and organ function  than w as possi
b le  at th e tim e. Proscriptions again st hum an  dissection existed, a ris
in g  out o f  th e p rev ailin g  relig iou s d icta  o f the day, w h ic h  required 
b u ria l im m ed iately  fo llo w in g  death. T h ere  w as, in  addition, a cu ltu r
a lly  based horror o f  corpses that w as d ifficult to overcom e, even by 
the m ore detached physician s. A lth ough  som e degree o f an atom ical 
kn ow ledge w as acquired  from  studies o f an im als and rare, hurried, 
p a rtia l postm ortem s o f hum ans, it rem ain ed  only sketch ily  sup ple
m ented by an  occasion al lu cky  look into the slashed body c av ity  o f 
som e w ounded com batant. In the en tire H ippocratic Collection, there 
is no conclusive, in disp utable evid en ce o f form al dissection o f the 
h u m an  body.

E ven  had the requisite detailed  in form ation  been availab le , it 
w ould h ave been n ecessary to do thousands o f m eticulous studies o f 
diseased organs in  order to understand the w ays in  w h ic h  m orbid 
processes cau se the sym ptom s exh ib ited  by patients. A nd even  then, 
w ho w ould  be benefited by a  p h ysic ian  w h o understood a pathologi
cal process h e had  no w ay  o f treating? Specificity  o f d iagnosis does 
not h elp  the sufferer unless it can  be follow ed  by sp ecificity  o f treat
m ent, a fru itless fan tasy  in  that scien tifica lly  p rim itive  age. T h e  fu l
fillm ent o f  the C nid ian  philosophy had to a w a it the com ing o f m od
e m  m edicine, w ith  its grad u al evolution  o f un derstan ding o f the 
p h ysica l and b io ch em ical bases o f the m ech an ism s o f disease, and 
subsequent strides in  the technology o f cure. T h a t succession  o f tri
um ph s w ould  not get under w ay  u n til the late  R enaissance; the 
C n id ian  p h ysic ian  entered the aren a  lon g b efore h is tim e.

G iven the lim itatio n s o f G reek scien ce, the Coan School fared 
m u ch  better. T h e  H ip pocratic p h ysician s saw  diseases as events that 
happ en  w ith in  the context o f the life  o f the en tire patient, and they 
oriented th e ir  treatm en t tow ard restoration o f the n atu ral conditions 
and defenses o f  the sick  person and the reestab lish m en t o f  h is  proper 
relation  to h is surroundings. To be sure, they suffered the conse
quences o f  the m ajor error o f th eir system , w h ich  w as the grouping
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o f d issim ilar c lin ica l conditions under one fused, and therefore c o n 
tused, heading, a state o f  affa irs that arose out o f their propensity to 
categorize a d isease on the basis o f its m ajor sym ptom , such  as fever. 
H ow ever, by con cen tratin g th eir treatm en t not on the actu al d iagno
sis but on the patien t and his environm ent, and by m akin g h im  a 
m em ber o f his ow n th erapeutic team , they ach ieved  successes that 
eluded th eir rivals; in  th is can  be recognized the seeds o f w h a t has 
com e to be called  holistic  m edicine, or at least holistic  m edicin e 
divorced from  som e o f the crackpot ideas w h ich  h ave en cum bered it 
o f late.

(In the precedin g p aragrap h  I h a ve  used the w ord “ c lin ica l,” for 
the first o f w h a t w ill be m any tim es. A lthough taken for granted by 
ph ysician s, “ c lin ic a l” is a term  often con fu sin g to others. It derives, 
approp riately  for its present context, from  the G reek kline, a couch 
or bed, and th erefore cam e to be used in  referen ce to a patient ly in g  
down. In fact, one o f its p h ilo log ica l descendants is “ reclin e.” W hat 
is c lin ica l is that w h ich  deals w ith  sick  people and their diseases, as 
d istin ct from  lectures, laboratories, and pure scien ce— in other 
words, it is bedside m edicine. T h e  h ea ler is a clin ician ; his exp ert
ness is in c lin ica l m edicine; h is venue is the clin ic, w h eth er it is a 
sm a ll outpatient departm ent at the end o f a hospital corridor or a 
com p lex  corporate structure w ith  a fam ous nam e like  M ayo or L ahey 
associated w ith  it. A lth ough  the people w ho m ake th eir w ay  to such 
fa cilities  are  know n as patients— from  L atin  patior, “ to suffer”— they 
m igh t just as w ell be called  clients, another w ord that has evolved 
from  k lin e . )

It was, thus, the b asica lly  holistic  c lin ica l approach  o f H ippocra
tes that provided the c lear ligh t w h ich  led G reek m ed icin e out o f the 
m ire o f theurgy and w itch craft. U nfortunately, how ever, its c larity  
w as to en dure for only h a lf  a m illenn ium . It b ecam e m isinterpreted 
and garbled  a fter  the fa ll o f  the R om an Em pire; then its distorted 
form  refused to yield  the stage for yet another thousand years 
thereafter. H avin g o rig in ally  cleared  the w ay  for progress, H ippocra- 
tism  w as destined to becom e, in the end, an obstacle to the sam e kind 
o f in q u irin g  sp irit w h ic h  had given  it birth.

E ven a fter the R enaissance, the hoary-m inded adherents o f the 
corrupted residues o f H ippocratic m ed icin e continued to m an  the 
barricad es again st the grad u ally  stren gthen in g forces o f  the d issec
tors and the chem ists w ho sought answ ers in  organs, then in  tissues, 
and fin ally  w ith in  the structure o f the ce ll itself. T h e  next baton- 
passin g in  the struggle betw een  Coan and C nid ian  did not take place 
until two cen turies ago, w h en  the scien tific  w orld w as ready to take 
a firm  stand in favor o f  specific organ pathology. W hen that hap-
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pened, the m icroscope replaced  the c lin ic ia n ’s scru tin izin g  eye, and 
the m olecule replaced  the patient. T h e  reductionists took over, and 
brought w ith  them  the prin cip les o f m odern m ed ical science.

T h e  H ip pocratic Corpus, m isunderstood (and for a  tim e lost) 
though it w as, sustained the form ulations o f the ph ysician s o f Cos 
durin g the long cen turies betw een  Rom e and reductionism . It is 
thought by m ost authorities to be the rem ain s o f a lib rary  collected 
on that islan d center o f m ed ical learn ing. T h a t such  lib raries existed 
is beyond doubt, even though this p a rticu la r one is th eir only su rviv
in g  relic. It is sa fe  to assum e that they contained m an y d ifferen t types 
o f  texts, ran gin g from  the w orks o f the lead in g A sclep iads to books 
acquired  by chan ce, and in clu d in g c lin ica l records, lectures, h an d 
books and m anuals, and essays d ealin g w ith  m edicine or its related 
philosophy. In other words, the books and papers o f an y m edical 
lib rary  are  related  to ea ch  other by no other criterion  than the fa ct 
that they a ll contain  m aterial that is o f use in the study o f disease. 
T h a t describes the H ippocratic Corpus. It consists o f a  group o f som e 
seventy variegated  texts, a ll w ritten  in  the Ionic d ialect, in  a  w ide 
assortm ent o f styles, and som etim es contradictin g each  other on doc
trin al points. V ery likely, the en tire Corpus found its w ay  to one o f the 
other later an cien t libraries, perhaps the great one at A lexan d ria, 
and w as there treated as one great w ork o f one great m an  w hose 
n am e w as a lread y fam ous.

By com m on consent o f the forem ost scholars o f  th is m aterial, 
certain  o f its texts stand out am ong the rest for the c la rity  o f  their 
thought, the h igh  m oral m essage they transm it, and the scien tific  
ob jectivity  o f th eir approach. B ecause these qualities result in  certain  
sty listic  sim ilarities, this group o f treatises w as in  form er years 
thought, even  by those convinced o f the m ongrel n ature o f the Corpus 
as a w hole, to h a ve  a  sin gle  author, and therefore to be w h a t are 
called  The G en u in e Works o f  Hippocrates. A lth ough  the “ gen uin e
n ess” o f even  this subset is un likely , the distinction  is useful, because 
it separates out the p a rticu la r portions o f the Corpus that represent 
the greatest contributions o f G reek m ed ical thought. It is ch iefly  for 
these sp ecific w orks that w e m em oria lize  the n am e o f H ippocrates 
and honor h im  as the F ath er o f M edicine.

T h e  discip les o f  m ost great leaders, e ith er o f  the d ivin e or politi
cal sort, c lin g  to the m ore pithy pronouncem ents o f th e ir  patriarch s 
and m ake ph ilosoph ical am ulets o f  them . For the Cos-inspired ph ysi
cians, these w ere the A p horism s o f  Hippocrates. T h e  very  first o f 
those m ed ical proverbs is the most-quoted sin gle  statem ent in  the
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en tire collection  o f an cien t m edicine, perhaps o f a ll m edicine, or, as 
the G reeks w ere fond o f c a llin g  it, the Art:

L ife is short, the Art is long, opportunity fleeting, experience
delusive, judgm ent difficult.

H as there ever been a better description  o f the obstacles facetj by 
those w ho w ould  be h ealers o f the sick? T h a t it is too long and too 
arduous a c a llin g  to be m astered in  any h u m an  lifetim e is know n by 
everyone w ho has ever tried it. But does everyone, do even a ll doctors, 
rea lize  how  fe w  are  the gen uin e opportunities to study people and 
th eir diseases ca re fu lly  enough to add an yth in g o f lastin g  im por
tance to the sum  o f m an ’s know ledge? W e speak often o f the va lu e  o f 
exp erien ce, but w e a ll know  how  m islead in g an yon e’s accum ulated  
collection  o f m em ories can  be, even  w h en  v iew ed  w ith  a ll o f  the 
c lin ica l ob jectivity  that a m ature p h ysician  can  m uster. R em arkably, 
the q u an tify in g  and m easurem ent o f the com bined disease encoun
ters o f m an y clin icia n s, w h ic h  w e d ign ify  w ith  such  puffed-up n am es 
as biom etrics and statistics, are also delusive. I f  they w ere not, every
one’s num bers w ould a lw ays agree— and they often don’t. W hether 
w e rely  on m em ory, data, or interpretation, exp erien ce too frequently 
leads us astray.

And finally, there is judgm en t. W e try to teach  it to our students, 
but w e w onder i f  w e  understand it ourselves. A fter th irty  years in 
m edicine, I don’t even  know  how  to define the word, m u ch  less recog
n ize its presence in  m y thoughts at the bedside. I try to do w h at seem s 
right, but som etim es the course that seem s righ t for this p articu lar 
patien t today is e x a ctly  the opposite o f w h a t seem ed righ t for som e
one w ith  w h a t seem ed to be exa ctly  the sam e problem  yesterday. If  
even  statistics g ive  fu zzy  answ ers, how  m u ch  m ore unsteady m ust be 
judgm ent? W ere it in fa llib le , doctors w ould n ever disagree. L ik e sta
tistics, the ju d gm en t o f one doctor often conflicts w ith  that o f another; 
and lik e  statistics that d isagree, there is no gu aran tee that one course 
or the other w ill lead to a successfu l outcom e. T h e  problem  thus 
distills  itse lf dow n to the first aphorism  o f H ippocrates: ju d gm en t is 
difficult to learn , to apply, and even  to recognize; m edicine has few  
certain ties— th e ancien ts correctly  called  it the Art.

To the H ippocratic ph ysician , the fu n dam en tal p rin cip le  o f  his 
A rt w as the concept that N ature seeks to m ain ta in  a condition of 
stability; its forces are  constantly ad justing and readjustin g the nor
m al constituents o f the body to preserve a b a lan ce am ong them . 
W hen this b a la n ce  exists, w e are healthy. Under any o f a variety  o f 
influences, th e eq u ilib riu m  m ay b e disturbed, resu ltin g in  one con-
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stituent’s ap p earin g in  excess. W hen th is happens, sickness develops, 
the p a rticu la r disease depen din g p rim arily  upon w h ic h  substance 
h as gain ed the ascendancy. It is the fun ction  o f the p h ysician  to help  
N atu re restore the state o f  equilibriu m . S in ce ea ch  disease has a 
d istin ctive n atu ra l course o f its own, the p h ysician  m ust m ake h im 
s e lf  so fa m ilia r  w ith  it that h e  can  predict the sequence o f events and 
know  w h eth er and p recisely  w hen  to interven e w ith  treatm en t that 
w ill h elp  N atu re to do its work.

T h e  concept o f the equilibrated  harm on y o f N atu re’s forces w as 
not o rig in al w ith  the H ippocratics. Long b efore they cam e upon the 
scene, disease w as thought by certain  groups o f p h ysician s to be 
caused by an  im b alan ce am ong the four “hum ors”— blood, yellow  
bile, b la ck  bile, and phlegm . T h ese fou r p rim ary fluids w ere said  to 
be constantly renew ed by m eans o f the food w h ic h  is eaten  and d i
gested. T h e  blood w as thought to origin ate in  the heart, the yellow  
b ile  in  th e liver, the b la ck  b ile  in  the spleen, and the ph legm  in  the 
brain.

T h e  theory had considerable appeal to the G reeks b ecause it 
satisfied the requirem ent o f  objectivity  in  th eir system , in the sense 
that the hum ors w ere v isib le  under various circum stances, so there 
could be no doubt about th eir existence. T h e y  w ere tan gib le  sub
stances. B lack  b ile  is the only one o f them  w hose ob servab ility  is a 
little  difficult to exp la in , but it is thought to h a ve  been represented by 
the b la ck  stools o f gastroin testinal b leed in g or the coffee-grounds 
vom it frequ en tly  seen in  a  va riety  o f c lin ica l conditions.

T h e  G reeks believed  that the hum ors w ere m oved and m ixed  in 
the body by the d riv in g force o f  the “ inn ate h eat,” w h ic h  w as a  form  
o f en ergy generated  by the heart, and w h ic h  in turn generated  the 
hum ors from  the food that w as eaten, and tended to keep them  in 
b alan ce. “ Innate h ea t” w as thus the essential in gredien t o f m an ’s 
com position. It w as part o f N atu re ’s h ea lin g  power, the force that 
acted both to m ain ta in  eq u ilib riu m  and to restore it w h en  it w as lost.

T h e  hum ors bore a d irect relation sh ip  to the fou r “ elem ents.” 
fire, air, earth, and w ater, and therefore to the fou r “q u alities” o f  hot. 
dry, cold, and wet. So the blood represented the hot-wet ch ara cteris
tics, the yeilow  b ile  the w arm -dry, the b la ck  b ile  the cold-dry, and the 
p h legm  th e cold-wet. B ecause o f the role o f the qualities, the body’s 
eq u ilib riu m  w as influenced  by the seasons. It w as rea d ily  observable 
that ph legm , the cold-w et hum or, increased in  the w inter. S in ce the 
G reek sp rin g w as w et and hot, there w as thought then to be an  in 
crease in  blood. Y e llo w  b ile  w as m ore p revalen t d urin g the dry heat 
o f the sum m er, w h ile  the cold, dry autum n  en couraged the dom i
n an ce o f b la ck  bile. B ilious vom iting, dysentery, nosebleeds, catarrh ,
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jau n d ice , and fevers o f various sorts are frequent in  the H ippocratic 
descriptions o f disease, and each  o f them  could be related  to one or 
m ore o f the hum ors and the season in  w h ich  it predom inated. T h is 
w as p a rticu la rly  true o f those in fectiou s diseases w h ic h  are most 
p revalen t durin g certain  tim es o f th e year. T h u s w as m an ’s h ealth  
related  not only to the hum ors w ith in  him , but also to the greater 
un iverse o f w h ich  h e is a part.

T h ere  are other im p licatio n s o f this system . N orm al seasonal 
variation s in  the hum ors w ere throw n a w ry  i f  the season itse lf  had 
som e abn orm al featu res in  an y given  year. M oreover, inh abitants o f 
certain  areas w ere predisposed to p articu lar diseases depending 
upon the p rev a ilin g  w inds, the source o f the w a ter supply, the angle 
o f  the sun, and even  such  considerations as the direction  faced  by the 
tow n in  w h ic h  they lived. As m igh t be im agined, m arked and rapid 
fluctuations in  tem perature and hum idity  w ere  considered to be par
ticu larly  dan geroui~because o f the sudden ch an ges in  h um oral bal- 
a n ce they brought w ith  them . O bviously, the ingestion o f foods o f 
d ifferen t sorts and in different~am ounts w ould h ave a significant 
effect on the quantity o f  an y p a rticu la r hum or.

T h ere  w ere num erous other influences that the H ippocratic ph y
sic ian  had to take into accoun t in h is attem pt to discover the cause 
o f an y disease and support N atu re in  restoring b ala n ce. Not the least 
o f them  w as his p atien t’s fu n dam en tal constitution, sin ce the basal 
state o f the hum oral interaction  affected  personality  and character. 
O ur lan gu age and our literatu re h a ve  been en rich ed  by our a b ility  to 
describe people’s dispositions as sanguine, m elan ch olic , bilious, or 
ph legm atic.

In order to determ in e th e n ature o f the h u m oral im b alan ce that 
w as at the root o f  a g iven  disease process, it w as n ecessary to look 
beyond the obvious sym ptom s, to seek objective evid en ce o f the e f
fects bein g produced. To th is end, a h ig h ly  sophisticated type o f ph ys
ica l exam in ation  w as developed, in  w h ich  the ph ysician , by sk illfu l 
use o f  h is five senses, sought m an ifestation s o f the un derlyin g dis
order. It is fa scin atin g  to read som e o f the H ippocratic case reports, 
w ith  th eir descriptions o f ch an ges in  tem perature, color, fa c ia l e x 
pression, b reath in g pattern, body position, skin, h air, nails, abdom i
n al contour, and a host o f other clues that today’s best d iagnosticians 
still seek out d urin g the course o f  a  ca refu l consultation. A n ticip atin g 
the laboratory tests that w ould only com e into b ein g tw enty-five hun 
dred years later, the H ippocratics tasted the blood and the urine, a nd 
did not h esitate to do the sam e for glHn spcrptinr|s. ear w ax, nasal 
m ucus, tears, sputum, and pus. T hey sm elled the stool, and tJi£y_to©k.
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product o f th eir patien ts’ bodily fu n ctio n in g escaped th eir keen an a
ly tica l scrutiny.

W hat m ust be em p hasized  h ere is the em p irica l quality  o f the 
process o f  diagnosis. It depended, as did the en tire hum oral theory, 
on phenom ena that w ere observable. T h is  w as som ething n ew  in 
m edicine. P reviously, eith er diseases had been diagnosed w ithout 
regard  to an y but the most overt m ajor sym ptom s or no attem pt w h a t
soever had been m ade to discover p rim ary causes, s in ce treatm ent 
depended upon su p ern atu ral intervention. T h ere  w as an am azin g 
consistency to the H ippocratic m ethod, and once it had been accepted 
by a student bein g introduced to it, everyth in g follow ed approp riately  
from  the b asic  theory. O bviously, that theory w as form ulated  on erro
neous interpretation  o f the orig in al observed events, but w ith in  its 
ow n set o f  prem ises it rem ain ed  a ration al system  that appealed  to 
log ica l thinkers. N ot only that, it encouraged the m akin g o f observa
tions, and thereby paved the w ay  for the introduction o f the scien tific 
m ethod into m edicine. T h e  H ippocratic approach w as exp erientia l, 
the foreru n n er o f the exp erim ental. T h e  ca refu l recordin g o f data, 
w ith  in feren ces b ein g m ade only from  ph enom ena that could be 
identified, w as its hallm ark. It w as taught as scien tific  m edicine 
w ould  one day be taught, w ith  case records, bedside teaching, and 
c lin ica l lectures and dem onstrations.

Its b asic  philosophy w as the sam e as the b asic  philosophy under
ly in g  the ration al understanding w ith  w h ic h  today’s scien tifically  
train ed p h ysician s approach  the problem s o f sick  people. In this 
view , d isease should be looked upon as a com bat betw een N atu re and 
w h a t m ay be called  m orbid causes. T h e  role o f the p h ysician  is to 
observe the struggle closely  enough to know  the propitious m om ent 
at w h ic h  to interven e, as w ell as to recogn ize that in m ost cases the 
interven tion  is best kept m in im al, i f  indeed it is required at all. S ick
ness, it m ust be rem em bered, runs the gam ut from  colds to cancer.

T h e  H ippocratic p h ysician  understood that the pow er w h ich  he 
called  N atu re is a form ative, constructive, and cu ra tive  power; the 
h u m an  body tends to h ea l itself. It is only in  un usual circum stan ces 
that the m orbid causes can  overw h elm  the n atural in clin ation  o f the 
organism , w h ich  is to reestablish  the eq u ilib ratin g rhythm s of 
health . T h e  gu id in g p rin cip le  that governs the therapeutic efforts o f 
the p h ysic ian  o f today rem ain s the one that w as placed in trust for 
him  by the sages o f G reek m edicine. A lthough expressed in different 
w ays throughout the Corpus, it is m ost d irectly  stated in  the text o f 
the book E pidem ics  (1,11): “To help, or at least to do no h arm .” For
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reasons that w ill becom e apparen t in  the n ext chapters, that fu n d a
m en tal teach in g  has been carried  dow n to us in  its L atin  translation: 
P rim um  non nocere— First, do no harm .

A sage o f our ow n tim es has said  the sam e th in g about the h ea l
ing pow ers o f N atu re in  words that are less resounding, but no less 
profound for th eir ligh ter  tone. Som e fifteen  years ago, in  the august 
surroundings o f the Y a le  Corporation Room, that greatest o f a ll B iol
ogy W atchers, L ew is T hom as, told several o f  us som ething that en 
capsulated  the exp erien ce o f m y ow n c lin ica l lifetim e, and no doubt 
o f his. I don’t rem em b er the exact words he used, but they are  easily  
rediscovered. B ecause h is conversational patterns are  adorned by the 
sam e lovely ly ric ism  and aphoristic  a ccu racy  found in his w ritings, 
he probably said  it m u ch  as it appeared in  his essay “ Y our V ery  Good 
H ealth ” :

T he great secret, known to internists and learned very early 
in m arriage by their w ives [and nowadays by their hus
bands too], but still hidden from the general public, is that most 
things get better by themselves. Most things, in fact, are better 
by morning.

How  does N ature accom plish  her cure, and how  can  she be 
help*eaby the ph ysician ? Ha vin g  becom e sick  b ecau se one o f h is four 
hum ors has ach ieved  dom inan ce over the others, the H ippocratic  
patien t could not recover un less th e excess m ate ria l w as driven  out 
o f  h is body. In order for th is to happen, the body w as thought to use 
its inn ate heat in  an attem pt to ripen, or cook, the ra w  noxious excess 
hum or into a form  that could be expelled. T h e  process w as called  
pepsis, or coction, and it resulted in  the production o f such  recogn iz
able effluvia as phlegm , pus, d iarrh ea, in testin al bleeding, n asal dis
charges, and fou l coughed-up p lugs o f m ucus. I f  the coction suc
ceeded and the m orbid m aterial w as nroperly discharged, the p atien t 
recovered; if  not, he d ied. T h e  expulsion  o f the end-product m igh t be 
rapid and dram atic, in  w h ich  case the cure w as said to occur by 
crisis, or it m igh t be quite gradual, com ing about by w h at w as called  
lysis. T h e  en tire process w as a w ar, betw een  the disease and the 
d efen sive pow ers o f the patien t’s in trin sic  constitution.

T h e  G reek p h ysician  did not h a ve  vast p h arm aceu tica l or p h ysi
cal resources w ith  w h ic h  to help  N ature do its work. H e sought signs 
o f coction by ex a m in in g  the various effluvia  o f the body, and he 
w atch ed  ca re fu lly  for evid en ce o f lysis, crisis, or im pending death. 
He w as called  upon by one o f the m ost basic doctrines o f  H ippocratic 
m ed icin e to b e a m aster o f  the art o f  prognosis. T h ere  w ere good
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reasons for this, w h ic h  had to do w ith  the conditions under w h ich  he 
w orked. In a society w h ere  th ere w as no licen sin g  and no certain  w ay 
o f proving one’s qualifications, the train ed  p h ysician  needed som e 
m ethod o f d istin gu ish in g h im se lf from  anyone else w ho m igh t cla im  
to h ave pow ers o f h ealing. Most o f  the doctors o f the day w ere itin er
ants, trav elin g  from  p la ce  to place, offerin g th eir services in  m uch 
the sam e w ay  as did w an d erin g craftsm en. I f  th in gs w en t w ell in  a 
p a rticu la r  com m unity, the h ea ler m ight stay for a w h ile , un til the 
need for h is doctoring lessened. In such  a situation  it w as n ecessary 
to acq u ire  a reputation q uickly, in  order that patients m igh t know  
that they w ere d ealin g  w ith  a w ell-train ed  m aster o f  the h ea lin g  art. 
W hat better w a y  could th ere h ave been to build  up confidence than 
by m akin g an accu rate  prognosis?

T h e  H ip pocratic p h ysician  w as trained in  a school in w h ich  the 
study o f the course o f  the d isease process w as a param oun t considera
tion. Insofar as the level o f  contem porary scien ce a llow ed  it, he w as 
an exp ert on the evolution  o f c lin ica l syndrom es. He understood how  
certain  sym ptom s often com e together in  sp ecific groupings, and how 
som e conditions o f sickness frequently  fo llow  predictably a fter oth
ers h ave m ade their appearance. Thus, he w as w ell equipped to prog
nosticate, and h e w as en couraged by the ethos o f h is school to do so. 
A s is w ell recognized  today, a p h ysician  in  w hom  one has confidence 
serves not only h im self, but his patien t as w ell. It com es as no earth- 
sh a k in g  revelation  that the confidence o f the patien t in  h is p h ysician  
is one o f the card in a l factors in  the art o f h ealin g. In the words o f our 
a n cien t author:

Some patients, though conscious that their condition is perilous,
recover their health sim ply through their contentment w ith the
goodness o f the physician.

T h e  va lid ity  o f that H ippocratic aphorism  is w ell illustrated  by the 
fo llo w in g  case history. It is not a unique ta le that you are about 
to read— an y exp erien ced  c lin ic ia n  w ould  be able to tell several 
like  it.

T w en ty-five years ago, I w as one o f several p h ysic ian s involved 
in  the care  o f the then ch ap la in  o f Y ale, the ch arism a tic  (a word 
m u ch  in  use durin g those heady days o f the K ennedy C am elot) W il
lia m  Sloane Coffin. F ollow in g a p a rticu la rly  bitter c iv il-righ ts cam 
paign, B ill Coffin had returned to N ew  H aven feverish , coughing, and 
exhausted  from  a sojourn in  a filthy M ississippi jailh ou se. T h e  ch ap 
la in  w as know n for h is rem arkab le  p h ysica l and m oral resilience, 
but a fter  a  fe w  days o f w orsen ing sym ptom s, even that good-natured
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toughness th at w e so m u ch  adm ired  gave w ay, and h e  relu ctan tly  
a llow ed h im se lf to be adm itted to the Y a le -N e w  H aven Hospital.

H is d isablin g  sym ptom s w ere found to be due to a severe form  of 
pneum onia, w ith  a large collection  o f staph ylococcal pus in  the chest. 
T h e  outcom e rem ain ed  un certain  for days, as h is tem perature hov
ered in  the 102° ran ge  and h is “ m orbid cau se” resisted the com bined 
efforts o f the in fectious-disease sp ecialists w ith  th eir antibiotics, and 
m e w ith  m y pus-drain ing n eedles and tubes. F in ally , it b ecam e ap
parent that only an  operation o f considerable m agn itude and risk 
w ould save h is  life . T h e  difficult decision  h a vin g  been m ade, and 
discussed w ith  the patient, I scheduled the surgery to take p la ce  on 
the fo llo w in g  m orning, a W ednesday. On T uesday evening, the en er
vatin g  fev er suddenly broke, e xa ctly  as though som e m iracu lou s coc- 
tion and crisis  had taken p la ce  at the p en ultim ate m om ent b efore the 
perilous su rg ica l journey. T h e  operation w as can celed, and the ch ap 
la in  w ent on to recover rap id ly over the course o f  the succeeding 
days. N one o f us w ould ever be able to exp la in  w h a t in vigoratin g 
event had occurred in  the im m un e system  o f our critic a lly  ill  patient, 
or so w e thought.

Som e five years later, I found m y se lf at a fa cu lty  w edding at 
w h ich  the robustly h ealth y R everend Mr. Coffin w as officiating. A l
though ours is a sm all city, our paths had not crossed sin ce his recov
ery. A t the reception, I cornered him , and asked w h a t h e thought had 
happened on that d ram atic  even in g to accoun t for h is sudden and, to 
m y m ind, alm ost pretern atural cure. E xp ectin g to h ear a recounting 
o f som e personal religious insight, I w as quite unprepared for his 
answ er. “ I did it,” h e said  w ith  absolute conviction, “for B izzozero.”

H ad I heard wrong? H ad h e said “ B eelzebub”? W as it possible 
that Y a le ’s lead in g divine, in  a fit o f  fever, had actu ally  b elieved  that 
he had m ade a contract w ith  the devil ju st to avoid  the hazards o f 
spendin g a  few  hours w ith  m e in  the operating room? H avin g as little  
tolerance for such m a gica l m in istries as did the H ippocratics, and 
kn ow in g also that a h ea lth y  W illiam  Coffin w as th e m ost ration al o f 
m en, I d ism issed the possibility. C upp in g m y hand b ehind m y ear to 
trap the sound w aves that w ere b ein g lost in  that noisy room, I h a lf
shouted, quite u n gram m a tica lly  I fear, “ For w ho?” T h is  tim e I heard 
the n am e d istin ctly— Bizzozero.

W ho w as this in sp iration al afflatus, th is m ah atm a B izzozero who 
had so aroused the ch a p la in ’s n atural forces as to en able h im  to exp el 
the leth al hum or from  his fever-racked  body? G urus then h avin g 
recen tly  com e into vogue, it flashed across m y consciousness that 
w h at I w as h earin g w as the un con ventional Coffin’s personal pro
n unciation  o f som e H indu title. T h en  I rem em bered. B izzozero w as
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no gu ru— he w as the intern  on the case, a dedicated, talented, and 
extrem ely  com passionate young m an w ho had spent countless hours 
at h is patien t’s bedside, now  adjusting this therapeutic m odality, now 
titrating that one, and m od ifyin g the others as needed; in  short, doing 
everyth in g that a devoted p h ysician  could to b rin g his patient out o f 
the v a lley  o f the shadow. Most evenings, w h en  th in gs quieted down 
a bit, they had long talks, this em bryon ic doctor and h is d read fu lly  
sick  charge. In tim e the talks and Dr. B izzozero’s scrupulous care 
(and carin g) b egan  to fill B ill Coffin’s chest w ith  the m ed icin e it 
needed most, the radiant insight that to at least one o f h is m ed ical 
attendants the real ch allen g e  w as to restore h ealth  to a h u m an  being, 
and not m erely  to cu re an in terestin g disease that happened to reside 
in som eone’s body. To d ie w ould h a ve  been u n fa ir  to a doctor who 
gave so m u ch  o f h im self. And so Joe B izzozero brought about a m ira 
c le  w h ere  the rest o f us w ere fa ilin g . H e w as able  to do it because he 
knew , better than his teach ers did, w h at it m eans to be a healer. As 
h is now  vib ra n tly  health y patient said  to m e on that celebratory 
evening, “I did it for Bizzozero; I couldn ’t let h im  dow n.”

T h e  m a rriag e  that had occasioned m y reunion w ith  B ill Coffin 
lasted only a few  years. T h e  lesson I learn ed durin g the reception  w ill 
be w ith  m e a ll o f m y life . T h e H ip pocratic ph ysician s understood 
th in gs that w e are only now, m illen n ia  later, b egin n in g to study and 
quantify. A fter a cen tury o f pursuin g sin gle  causes to exp la in  sin gle 
diseases, even  the laboratory scientists are  begin n in g to rea ch  for 
n ew  explanation s, and n ew  factors. W e w ill discover that it takes 
m ore than the pneum ococcus to produce pneum onia, and m ore than 
cigarettes to m ake a lun g can cer. W hen w e h a ve  learn ed  how  to 
fram e the u ltim ate questions, th eir answ ers w ill be found in  a m odel 
o f  disease that requires not one but m any conditions to be fu lfilled  
b efore sickn ess can  occur. Most o f  the chap ters o f this book tell the 
story o f  m ed icin e’s search  for sp ecificity  o f  diagnosis and o f treat
m ent, o f  the coning-dow n on causes that w as an essen tial step in  the 
conquest o f m edical ignorance. T h e  ch ap ter that cannot yet be w rit
ten w ill te ll o f the n ext step. T h a t ach ievem en t w ill prove to be the 
form ulation  o f a  construct that philosophers o f scien ce are begin n in g 
to ca ll a  n ew  paradigm , in  w h ic h  disease is recognized as being due 
to the com bination  o f en tire sets o f  disordered function, and it is w ell 
w ith in  the ran ge o f probability  that som e o f them  w ill be found in  the 
m ind.

Thus, now  n ear the end o f the tw entieth  century, w e seem  to be 
readyin g ourselves for yet another ph ase in  the old struggle betw een 
C n id ian  and Coan, a phase o f rapproch em en t in w h ich  the two sys
tem s m ay prove to be quite com patible. Both in  the m ain ten an ce o f
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h ealth  and in the treatm en t o f  disease, the a n cien t antagonists are 
proving to be m u tu ally  supportive. M ore and m ore, th ere is less and 
less to fight about. T h e  w h ole  patient, and every one o f h is cells, w ill 
be the better for it.

Doctors w ho h a ve  been accused o f not p ayin g enough attention 
to the em otional needs o f their patients can  take h eart from  the 
know ledge that this p a rticu la r ch arge  has been leveled  at m em bers 
o f th eir profession sin ce the days o f H ippocrates. P erhaps profes
sion al im personality  is p a rticu la rly  ch ara cteristic  o f  the techn ologi
cal era in  w h ic h  w e now live, but the coolness o f  som e doctors w as 
as m uch discussed on the p ath w ays n ear Cos as it is in the condom ini
um s o f N ew  York. It w as his em p hasis on prognostication that w as 
the m ain  basis for critic ism  o f the G reek ph ysician . E ven  in retro
spect today, h e is seen by som e, u su ally  n onm edical, h istorians as 
b ein g not m uch m ore than an observer and a m inute-taker o f N a 
ture’s behavior. C ritics o f this persuasion  c la im  that h e w as m ore 
interested in  the progress o f  the disease than  h e w as in  the recovery 
o f h is patient. T h a t accusation  im plies a certain  callousness to the 
p ligh t o f a su fferin g  fe llo w  creature. T h a t there is no justification  for 
such  a  ch arge  is ea sily  dem onstrated by a ca refu l readin g o f the 
m ajor treatises in  the Corpus, and by even th e m ost sup erficia l a c
q uain tan ce w ith  the fam ous O ath o f H ippocrates.

T h e  fa ct rem ain s, nonetheless, that for m an y o f h is patients the 
Hippocra tic  p h ysician  had but little  therapy to offer beyond sea rch 
ing for hopeful signs or confirm in g .the rea lity  that they m ust m ake 
th e lr p e a c e  w itn  tne goas and their earth ly  intim ates. T h e  h ea ler ’s 
a b ility  to m ake reasonably accu rate  predictions by recogn izin g prog
nostic factors arose out o f h is h ig h ly  developed know ledge o f the 
course o f disease. T h e  m ore he observed and the m ore h e recorded, 
the greater grew  his understanding, and the greater b ecam e his a b il
ity to interven e in  those situations in  w h ic h  he could be o f som e help. 
T h e  help  that can  be given  by a p h ysician  com es in  m any form s, 
ran gin g from  the placebo o f p sych ological support to the actu al inter
vention o f p h ysica l m ethods. O f the latter, the doctors o f an cien t 
G reece had a fe w  that they depended upon.

Som e o f those H ippocratic rem edies b ecam e staples in  the m edi
cal storehouse that would not be replaced  for alm ost tw enty-five h u n 
dred years. T h ey  in c luded purgatives, em etics, baths, f om entations, 
hlnoHlettiny, w inp hi an d drinks, and a 'ca lm  atm osphere. O bviously, 
the purpose o f m uch o f this battery o f a v a ila b le  treatm ents w as to aid 
N ature in  her attem pts to rid the body o f excessive  hum ors. E xcept 
for the addition o f botanicals and a few  drugs, the authors o f the 
Corpus could ea sily  h a ve  been describ in g the m ed ical arsen al o f  an



m ppocraies

early-nin eteen th-century p h ysician  in  P aris or P h ila d elp h ia — w h ich  
says as m u ch  about the great and lastin g  contributions o f the G reek 
p h ysician s as it does about the in h ib itin g  effect w h ic h  the m isin ter
pretations o f th eir successors exerted  on the advan cem en t o f true 
scien ce un til re lativ e ly  recent tim es.

T h e  H ip pocratic ph ilosophy o f ob jective evidence had its great
est test in  the rea lm  o f surgery. T h eo ries are fine so long as d iseases 
arise  in  in v isib le  internal organs and exert th e ir  m ajor influences 
through the silen t stream in g o f the circu lation. W hen the problem  is 
rig h t there on the outside o f the body w h ere everyone can  see it, the 
situation  dem ands a  cu re that is eq u ally  v isib le  and unquestionably 
successfu l. S u rg ica l m ethods h ave to w ork, or th eir fa ilin gs, as w ell 
as those o f th e ir  proponents, are  q u ick ly  discovered. P articu la rly  w as 
th is true in  a n cien t tim es, w h en  a ll operations w ere done on the 
b ody’s surface. It is in  the a re a  o f su rgery  that the H ip pocratic  p h ysi
cian s le ft the tran qu il m eadow s o f ph ilosophy and entered the h arsh  
aren a o f d irect confrontation.

T h e y  often won. Above a ll else, the G reeks w ere practitioners 
w h o kn ew  the va lu e  o f w h at could be learn ed from  exp erien ce, and 
th ey did not delude them selves by ign orin g a poor outcom e. T h ey  
developed a u sefu l body o f tech n ica l exp ertise that w as m u ch  less 
subject to distortion by later generations than  w as th eir strictly  m edi
cal treatm ent. To the m odern reader there is n othin g recondite to be 
found in an y o f the H ippocratic su rgical teachings. T h e  recom m en 
dations, c lear and usefu l, w ere obviously m ade by practitioners o f 
considerable sk ill and wisdom .

As m ay be im agined, the G reeks treated a great deal o f traum a. 
T h ey  understood the prin cip les o f setting and sp lin tin g  fractures, 
and they kn ew  the n ecessity  o f sa w in g off the projectin g bone en ds 
w h en  the fractu res w ere com pound. T h ey  drained blood and pus 
from  the chest, and they w ere sk illfu l at the rem oval o f fluid from  the 
abdom en. L iv er and kidney abscesses w ere vented, and rectal dis
eases like  hem orrhoids and fistula had a  h igh  rate o f cure, through 
the use o f p rin cip les that to this day un derlie  the successfu l treat
m ent o f  tw o ailm ents w hose m iseries are  only fu lly  appreciated  by 
those un fortunates w ho h a ve  been afflicted w ith  them . W ho know s—  
it m ay h a v e  been the su ccessfu l H ippocratic treatm ent o f h is sore 
anus that m otivated a gra tefu l Soranus to w rite  that adulatory b iog
raphy.

T h e  H ippocratics w ere  p a rticu la rly  su ccessfu l in  the treatm ent 
o f  head  wounds. T h ey  had sen sib le rules to determ in e w h ic h  sorts o f 
in ju ries required trepanning, or perforation  o f the skull. T h ey  w ell 
understood the im p licatio n s o f pressure on the brain  i f  it w as allow ed
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to go un relieved, and, u n like the E gyptian s w ho preceded them , they 
favored early  operation  on the sk u ll w h en  closed head w ounds 
seem ed serious. H ere again , they knew  how  to predict outcome.

T h e  su rg ical w ritin gs are  sp rin kled  throughout w ith  sound ad
v ic e  about the necessity for developin g great sk ill in  the use o f the 
hands. T h e m odern surgeon, w ho is certain  that m eticulous operat
ing-room  techn ique is a phenom enon o f the tw entieth  century, does 
w e ll to note the va lu e  p laced by his H ippocratic forebears on crafts
m an ship  and m a n u al dexterity. T h ey  recognized, as does every  in 
tern, that these are not God-given gifts, but can  only be acquired  by 
d iligen t practice  and endless strivin g  tow ard the u ltim ately  un attain 
able goal o f perfection. A director o f su rg ical train in g in  one o f our 
great u n iversity  hospitals w ould be hard  put to im prove on the coun
sel offered by H ippocrates tw o and a h a lf  m ille n n ia  ago:

P r a c t ic e  a ll the operations, perform ing them with each hand 
and both together— for they are both alike— your object being 
to attain ability, grace, speed, painlessness, elegance, and 
readiness.

T h ere  are  certain  ch aracteristics, even  in  th e c lin ica l w ritings, 
that elu cid ate  a great deal o f  the H ippocratic philosophy. Scattered 
through som e o f the treatises, and densely interlarded into others, are 
the eth ica l p rin cip ia  o f the G reek ph ysician . W e are  d ealin g here 
w ith  the rea l origin s o f  W estern m ed ical ethics, w h ic h  in our ow n day 
h ave em erged p rim a rily  from  a  m ix  o f Judeo-Christian  precepts, the 
teach in gs o f the m oral philosophers, and the h eritage o f the H ippo
cra tic  school. E ach  has given  to the others and blended w ith  them  to 
the point w h ere  it is d ifficult to d istin guish  the p rim ary sources o f 
sp ecific  principles.

It is approp riate to question the basis o f  the G reek contribution. 
W ith the other two tributaries to the eth ica l stream  there are such 
op erative factors as the influence o f m onotheism , w hose adherents 
strive to id en tify  w ith  an all-virtuous and lovin g God; there are  the 
view poin ts o f  the philosophers, te llin g  us, for exam ple, that w e exist 
as part o f  a w hole, to ea ch  o f w hose constituents w e ow e the ob liga
tions o f carin g  and charity . T h ere  do, therefore, seem  to exist n u m er
ous exam p les o f  the w ays in  w h ich  religious and ph ilosoph ical p rin 
cip les h a ve  entered the consciousness o f the healers. But, w ith  a ll due 
respect to those w ho b elieve in the inn ate goodness o f  m an, the “w h y ” 
o f G reek m ed ical eth ics rem ain s obscure. W hy, exactly , did the H ip
pocratic p h ysician s p ra ctice  th eir art in  a m ann er that not only w as 
on an eth ica l lev el beyond reproach, but also served as a m odel for
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alm ost a hundred generations a fter them ? W hat m otivated their 
m ed ical m orality, and w h a t m otivated th eir concern  for patients as 
in d iv id u al fe llo w  hum an  beings? W hy, w h en  so m an y o f the non- 
H ippocratics w ere self-servin g ch arlatan s, did the p h ysician s o f Cos 
p reach  the doctrine that one’s duty to a patient transcends a ll other 
considerations? W ith  no outside authorities to regu late  them , w hy did 
they, in  the pagan  com m unities in  w h ic h  they traveled, com port 
them selves in a m ann er w h ic h  w e m oderns associate w ith  the h ig h 
est levels o f  our ow n relig iou s and philosophical beliefs? Looked at 
w ith  the jaded  eye o f b eh avioral R ealpolitik, w h at w as the payoff?

T h ere  w ere re a lly  no societal or leg a l restraints on ph ysician s 
durin g th is period, nor an y m ethod o f certification. T h e G reeks them 
selves w ere u n certain  about how  such  a situation  had com e to pass, 
in  w h ich  the doctors w ere beyond the authority o f the greater society 
to p en alize  or punish. T h e  Corpus describes this state o f  affa irs  in the 
short treatise called  the Law, here presented in  the Jones translation 
o f the Loeb Classics:

M edicine is the most distinguished of a ll the arts, but through 
the ignorance of those who practise it, and of those who casually 
judge such practitioners, it is now of all the arts by far the least 
esteemed. T he ch ief reason for this error seems to me to be this: 
m edicine is the only art w hich our states have made subject to 
no penalty save that o f dishonour, and dishonour does not wound 
those who are compacted o f it. Such men in fact are very like the 
supernum eraries in tragedies. Just as these have the appear
ance, dress, and mask of an actor without being actors, so too 
w ith physicians; m any are physicians by repute, very few  are 
such in reality.

T h e  c la ssicist L u dw ig E delstein  has put forth the proposition 
that the catalytic  factor in  the developm ent o f G reek m edical ethics 
w as a thoroughly p ra ctica l one: a system  o f ethics set the H ippocratic 
p h ysician s apart from  those aforem entioned ch arlatan s w ith  w hom  
they w ere in  com petition. T h u s th eir eth ica l code served the sam e 
fun ction  as the injun ction  to prognosticate. It w as a proof to patients 
and fa m ilie s  that this doctor and his school typified a d ifferen t order 
o f h ea ler  than  did the im postors w ho roam ed the land in pursuit o f 
the purses o f  th e sick. In E delstein ’s view , it w as “ an eth ic  o f  outward 
a ch ievem en t rath er than  o f inn er intention.”

E ven  a ccep tin g E delstein ’s opinion that it w as reputation and the 
en h an cem en t o f p ractice  that w ere bein g sought, w e can  n everth e
less note a m agn ificen t by-product o f  the quest: the practitioners o f
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Cos b ecam e ca refu l observers and recorders o f the processes o f  dis
ease, sen sitive  therapeutists, accu rate  prognosticators, and the 
founders o f a system  o f eth ics that has been the h a llm a rk  o f th e art 
o f  h ea lin g  ever s in ce it first em erged from  its p ragm atic  sources. T h is 
point is w e ll put by the G erm an  h istorian  M arkw art M ichler:

As m uch as this ethic may, in a strictly philosophical sense, still 
be far removed from  a theoretical system of m edical m oral prin
ciples, it m ight yet be compared w ith that arete w hich Aristotle 
later on assigns to the m orally noble actions o f the statesman. 
Such a praxis kale in a specifically m edical guise increases its 
“help” and equates it w ith the words o f the Oath, according to 
w hich the physician should order what is to the advantage of 
the patient; it m akes it the nucleus o f a moral philosophy 
w hich later on helped to establish the hum anitas o f the Greek 
physician.

T h ese  are  persu asive argum ents, and no doubt va lid  ones. But the 
rea lity  that G reek m ed ical eth ics arose again st a  background o f p rag
m atic  n ecessity  does not in  an y w ay  vitia te  the proposition that h igh  
p rin cip les o f  m orality  w ere ju st as im portant a m otivatin g force. One 
cannot read eith er the H ippocratic texts that concern  therapy or 
those that deal w ith  the conduct expected  o f the p h ysic ian  w ithout 
recogn izin g a sense o f ju stice, a sense o f obligation, and a sense o f 
personal decorum  th at is transm itted throughout. T h ese w ritings 
deal w ith  w h a t are  called  deontological concepts, concepts that arise 
from  a sense o f duty and the obligatory doing o f th in gs because they 
are, quite sim ply, the rig h t th in gs to do. T h ere  is a  m oral law  w h ich  
is u n iversa lly  valid , and it is th is m oral la w  that pervades the philoso
p h ies o f the H ippocratics.

H ippocrates thus becom es the ideal ph ysician , and therefore the 
idealized  ph ysician . In every  age, h is p rin cip les h a ve  been looked to 
as the h igh est fu lfillm en t o f  eth ica l m ed ical b eh avior and in tellec
tual purity. In w estern  society h e has taken on the aspect o f an icon. 
T h ro u gh  him , h ea lin g  is equated on the one hand w ith  religion, and 
on the other w ith  hu m an ism — in his Precepts  w e read, “ W here love 
o f m an kin d  is, there is also love o f the A rt.”

H ip pocratic eth ics finds its fu llest affirm ation in  the Oath. L ay 
m en w h o h a ve  n ever heard the w ords o f the O ath and doctors w ho 
h a ve  long sin ce forgotten them  are  united in th eir certain ty  that a ll 
o f the ills  o f m odern m ed icin e w ould  undergo coction and lysis i f  only 
w e w ould  return  to w h a t they con ceive to be its un am biguous code 
o f virtue. U ndeterred by their total ign oran ce o f the contents o f  the
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a ccla im e d  docum ent, som e o f m ed icin e ’s critics  are  n everth eless 
convinced  that its lofty  title m ust m ean that it contains som e all- 
em b ra cin g  statem ent o f e th ica l im p eccability . L ik e a ll seekers a fter 
a  lost perfection, they yearn  for som ething that n ever was; the m oral 
p u rity  o f  the an cien t O ath-takers is about as lost, and as irretrievable, 
as the continent o f  A tlantis.

N evertheless, the fa ct that this p a rticu la r retrospectroscope is 
equipped w ith  rose-colored lenses should not be taken to m ean that 
there is no va lu e  in  looking back, and perhaps tryin g to reexam in e, 
som e o f the sim p ler virtues o f  a sim p ler tim e. Consistent m oral de
cen cy is not a goal an y less w orth  pursuin g m erely  for b ein g beyond 
the rea ch  o f ordinary h u m an  behavior. T h e  G reeks understood this, 
and they tried, as w e try, to do w h a t w as expected  o f them . I suspect 
that in  th e ir  everyday practices, they w ere n either m ore nor less 
su ccessfu l at it than w e are.

T h e  O ath  divides itse lf  into tw o sections, one o f w h ic h  m ay be 
called  the covenant and the other the eth ica l code. As w ith  a ll an cien t 
w ritings, scholars h ave debated the origins, interpretations, and in 
tentions o f ea ch  o f the parts, and w ill probably continue to do so until 
c iv iliza tio n ’s last c la ssicist shuffles off th is m ortal coil. Som e v iew  it 
as a product o f  the a scetic  m oralism  o f the Pythagorean  sect, w h ile  
others credit that group w ith  m u ch  less influence, or even none at all. 
A n elem en t o f  confusion  is added also by the fa ct that certain  o f the 
O ath ’s prohibitions, such as those again st abortion, cuttin g for stone, 
and a id in g a suicide, fly in  the fa c e  not only o f the usual m edical 
p ractices o f  the tim e, but sp ecifica lly  o f those in  w h ich  som e o f the 
H ip pocratics are know n to h a ve  engaged. In addition, the O ath con
tradicts, in  the area  o f surgery, certain  passages that ap p ear in  other 
sections o f the Corpus. T h e  only w ay  to deal w ith  the disputes in a 
w ork o f the present kind is to avoid them , w h ich  I w ill try to accom 
p lish  by the sim p le stratagem  o f takin g the text at fa ce  value. Since 
none o f the authorities seem  to h ave irrefu tab le  proof con cern in g a 
sin gle  one o f the disputed issues, w h a t fo llow s is less a digest than an 
attem pt to present a point o f view .

T h e  first section o f the O ath deals w ith  the ground rules o f a 
profession al society. T h ere  is n othin g so a w e-in sp irin g  to the b egin 
n in g m ed ical student o f  today as the realization  that, from  the very 
first day o f classes, h is senior professors h ave begun to look on him  
as a  co lleagu e w ith  w hom  is to be shared a hu ge m ass o f  know ledge 
that is tech n ologica l and scien tific  at the sam e tim e that it is p h ilo
sop h ical and subjective. T h e  opening p aragrap h  o f the O ath is a 
statem ent o f  the obligation, w illin g ly  accepted by a ll m em bers o f the 
profession, to sh are that know ledge w ith  one another and to im part
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— T H E  O A T H  O F  H I P P O C R A T E S —

I swear by Apollo the physician, and Aesculapius, Hygeia 
and Panacea and all the gods and goddesses, that, according to 
my ability and judgem ent, I w ill keep this Oath and this cove
nant:

To reckon him  who taught me this Art equally dear to me as 
my parents, to share my substance with him, and relieve his 
necessities i f  required; to look upon his offspring on the same 
footing as my own brothers, and to teach them this Art, i f  they 
shall wish to learn it, without fee or stipulation; and that by 
precept, lecture, and every other mode of instruction, I w ill im 
part a knowledge o f the Art to m y own sons, and those o f my 
teachers, and to disciples who have signed the covenant and 
have taken an oath according to the law  of medicine, but no one 
else.

I w ill follow that system of regim en which, according to my 
ability and judgment, I consider for the benefit of my patients, 
and abstain from w hatever is deleterious and mischievous.

I w ill give no deadly m edicine to anyone i f  asked, nor suggest 
any such counsel; and in like manner I w ill not give to a woman 
an abortive remedy. With purity and with holiness I w ill pass my 
life  and practise my Art.

I w ill not cut persons labouring under the stone, but w ill 
leave this to be done by such men as are practitioners o f this 
work.

Into w hatever houses I enter, I w ill go into them for the 
benefit o f the sick, and w ill abstain from every voluntary act of 
m ischief and corruption; and, further, from the seduction of 
fem ales or males, o f freem en and slaves.

Whatever, in connection with my professional practice, or 
not in connection w ith it, I see or hear, in the life  o f men, w hich 
ought not to be spoken of abroad, I w ill not divulge, as reckoning 
that all such should be kept secret.

W hile I continue to keep this Oath unviolated, m ay it be 
granted to m e to enjoy life  and practice o f the Art, respected by 
all men, in all times. But should I trespass and violate this Oath, 
m ay the reverse be my lot.
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it to succeedin g generations o f those m ost qualified to receive  it. T h e 
teach in g  o f m ed icin e w as, and is, considered to be a p rin cip a l duty 
o f  the ph ysician .

T h e  second portion o f the O ath is actu ally  no m ore than a capsul- 
ized form  o f the e th ica l doctrines that perm eate the en tire Corpus. 
A lth ough  the H ip pocratic w orks contain  several treatises devoted 
sp ecifica lly  to the b eh avior expected  o f a p h ysician  (T he Law, On  
Decorum , T he Physician, and Precepts), students w ere  required  to 
take the H ippocratic O ath as an avow al o f the en tire credo that w as 
e lsew h ere sprin kled  throughout the textual m aterial. W hether this 
took p la ce  at the b egin n in g o f m ed ical education or at the tim e of 
com pletion  o f form al studies is debated, but w h at is im portant is that 
one w as not perm itted to treat patients un til Apollo had heard the 
prom ise sw orn to him .

It is im portant to note that though it invokes Apollo and the 
A escu lap ian  fam ily , the O ath is not a religious statem ent; it is m eant 
sp ecifica lly  to be a pledge o f trust rath er than  a priestly  docum ent. 
A lth ough  the first and last sentences are  the product o f  G reek re li
gious or m ystical b elief, the gods are  not invoked as agents o f disease 
etiology or treatm ent, eith er h ere or an yw h ere else in  the Corpus. T h e 
separation  o f scien ce from  relig ion  is com plete.

T h e  O ath ’s prohibition  again st abortion has g iven  rise to m uch 
sch olarly  speculation. It is w ell know n that abortion w as com m on 
am ong the Greeks, and w as in  fa ct view ed  by some, in clu d in g Plato 
and Aristotle, as a desirab le option in  an ideal state. G iven this atti
tude, th ere still rem ain ed  the question o f how  late in  pregnancy the 
procedure could sa fe ly  be accom p lished  and still avoid the possibility 
o f  k illin g  a conceptus that w as a lread y a  hum an  being.

T hose w ho exp ect that such  a  perpetual m oral d ilem m a w ill be 
solved by late  tw entieth-century philosophy, science, or goodw ill are 
w ell advised to review  the socia l history o f  ancien t Greece. T h e  a rg u 
m ents w ill be fa m ilia r. A ristotle favored  abortion b efore an im al life  
com m ences, but even  m odern neonatologists h ave been un able to 
resolve that sticky issue, w ith  respect to eith er the w ord “ a n im a l” or 
the w ord “ life .” T h e  P latonists and the Stoics held that the auspicious 
instant w as the m om ent o f birth, but the P ythagoreans p laced it at 
the m om ent o f conception. G iven  the P ythagorean  view poin t, a ll 
abortion should be forbidden, w h ic h  is the doctrine expressed in  the 
O ath. T h a t doctrine p laced the H ippocratics in the m inority o f  in 
form ed opinion. W hy, in  v iew  o f their gen eral sense o f obligation  to 
the w ell-bein g o f those w ho cam e to them  for help, w ould H ippo
cra tic  p h ysician s refuse to term inate a pregnancy?

T h e  reason, I think, is to be found in  the im plied  gen eral princi-
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pie o f P rim um  non nocere  w h ic h  guided their treatm ent. T h ey  w ere 
not interventionists, but rath er facilita to rs o f  the w ill o f N ature. 
Abortion, in  those pre-antisepsis days, m ust surely  h ave had an u n a c
ceptable rate o f  com plication s and a sign ifican t m ortality. R iskin g 
in ju ry  to a h ealth y  person w as not the H ippocratic w ay. A w om an 
w ho died as the result o f an  abortion w as a w om an  w ho had been 
killed; such  an outcom e not only w as m orally  rep reh en sib le  but deva
stated the reputation  that m ean t so m u ch  to the H ip pocratic p h ysi
cian . Abortion w as a  form  o f risk-takin g that vio lated  h is prin cip les 
o f m orality  and h is p rin cip les o f pragm atism  both, the two predom i
nan t concerns o f the F ath er o f M edicine.

It is difficult to know  w h y the H ippocratics w ould not h elp  pa
tients take their ow n lives. H ere again , the gen eral attitude o f Greek 
society w as a lib era l one; suicide, u su ally  by poison, w as an accepted 
solution to p a in fu l illn ess and desperate suffering. W hy, then, did the 
H ippocratic p h ysic ian  dissociate h im self from  it? V ery like ly , the 
an sw er is again  to be found in  the sam e two b asic  considerations. 
From  the p ragm atic  view poin t, su icide m eant a fa ilu re  o f  treatm ent, 
and from  the m oral view point, it m eant a  deliberate  destruction o f 
hum an  life . N eith er w as considered an appropriate basis o f action, 
regardless o f the agony and despair endured by the sufferin g patient.

T h ese argum en ts apply  equally  w e ll to the proscription against 
“ cuttin g for stone.” L ater com m entators h ave recorded h o rrify in g  
descriptions o f the b ru ta l m ethods required in  those far-off tim es to 
extra ct b ladder stones through holes cut and torn betw een  the spread 
legs o f  sh riek in g  sufferers, th eir torm ents d im inished  but b arely  by 
the ingestion o f poppy or m andrake. M any patien ts died, som e post- 
op eratively  and som e durin g the m ost agon izin g m om ents o f  those 
savage su rgical assaults. O thers w ere le ft w ith  perm anent d ra in in g 
fistulas that constantly leaked  in fected  and fou l-sm ellin g urine. 
T h ese w ere  not operations that fe ll w ith in  the eth ica l p rovin ce o f the 
H ippocratic ph ysician . T h ey  w ere best le ft to “ such  m en as are p rac
titioners o f this w ork,”  a group of itin eran t craftsm en  w ho w ere spe
cialists in  this p a rticu la r form  o f n ecessary m ed ical m ayhem .

T h e  discip les o f  H ippocrates w ere not reticen t about ca llin g  for 
help  w hen  it w as needed, eith er from  such su rg ical artisan s as the 
stone-cutters or from  th eir fe llo w  ph ysician s. In fact, the very  n ature 
o f the profession al brotherhood celebrated  by the O ath encouraged 
consultation and fratern al discussion o f cases, as did the words o f the 
Corpus: “ W hen a p h ysician  is un certain  as to the condition o f a pa
tient and is disturbed by the n ovelty o f  an affection  that h e has never 
seen before, h e should n ever b e asham ed to ca ll in  other p h ysician s 
to exa m in e the patien t w ith  h im .”
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T h e  O ath reach es the p in n acle  o f its philosophy o f personal m ed
ic a l m orality  in  the p aragrap h s d ealin g  w ith  the obligation s o f p h ysi
c ian s not to take advan tage o f the p rivileged  position in  w h ich  their 
c a llin g  p laces them . S exu al restrain t and the m ain ten an ce o f patient 
confidentiality  are  enjoined as fo rce fu lly  upon the novitiates as are 
the responsibilities to treat and to teach. A  coro llary  statem ent about 
dem eanor is to be found in  the text o f T he Physician:

Touching his state o f mind, he must be heedful o f the following.
He must not only know how to be silent at the right time, but 
must lead a well-ordered life, for this adds m uch to his good 
repute. Let his disposition be that o f a man of honour and as such 
let him  behave to all honourable men in a friendly and easy 
spirit. Precipitation and impetuosity are not liked even though 
they be o f use. As to his bearing, let him  wear an expression of 
sym pathy and not show vexation, w hich would indicate pre
sumption and misanthropy. Who, on the other hand, laughs 
readily and is at a ll times merry, becomes a burden, whence this 
is particularly to be avoided.

T h e  cu ltu ra l theorists o f psychoan alysis tell us that the origins 
o f religious b eliefs  are  intertw in ed  w ith  the p ractice  o f  totem ism . 
T h e  m em bers o f  a prim itive society, accordin g to this form ulation, 
find an in sp irin g  figure to lead them  out o f  the m orass o f ignorance, 
or slavery, or fear. T h e  tribesm en then invest this leader w ith  the 
qualities o f  a  god-king. O nce h e  is thus en shrined  or enthroned, som e 
(u su ally  young) m em bers o f  the society do th eir best to destroy him , 
in  order to succeed to h is power. T h e  destruction h a v in g  been accom 
plished, th e dead leader is elevated  to the position o f suprem e deity 
o f  the cult. M yths are created con cern in g h is life, a  scrip ture m ay be 
attributed to him , and the glow  o f im m ortality  surrounds his m em 
ory. H e is w orshipped as the epitom e o f trib a l values. T h e  tradition 
o f the totem  m ay becom e so shrouded in  legend that the orig in al m an 
m ay not h ave been a  lead er at a ll, but only a ch an ce  figure upon 
w hom  the en tire m ythology is focused. T h e  fo llow ers o f M oses and 
Jesus, no less than  the pagan  m em bers o f w ildern ess cults, are  said  
by the F reudian  form ulators to h a ve  passed through these steps in 
the ea rly  stages o f  the evolution  o f th eir religions.

In certain  w ays, th is is rem in iscen t o f  the w ay  in  w h ich  H ippoc
rates has been treated by the ages. T h e  only m ajor in gred ien t m issin g 
is the m urder. H ippocrates is our m ed ical totem. As has been said o f 
the founders o f other religions, it m akes little  d ifference, from  the
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p ra ctica l point o f view , w h eth er or not h e ever lived; it is o f scant 
consequence w h eth er the doings and the w ritin gs attributed to him  
a re au th en tically  his. W e w orship  not the m an, but the quality  o f  his 
h eritage and the philosophical influence it has had upon succeeding 
generations. A  cu ltu re that sets its m oral course by the T en  Com 
m andm ents is thus at one w ith  a cu lture that lives by the words o f 
the F ath er o f  M edicine:

With purity  and with holiness I  w ill pass my life  and prac
tise my Art.



2

The Paradox

A ll nature is but art, unknown to thee;
A ll  chance, direction, w h ich  thou canst not see;
A ll  discord, harm ony  not understood;
A ll  partia l  evil , un iversa l  good;
And, spite o f  pride, in  e rr in g  reason’s spite,
One truth is clear : W h atever  IS, is RIGHT.

—A lexand er  Pope,
Essay on Man

W hen h e w rote these couplets in  1734, A lexan d er Pope w as g iv in g 
vo ice  to the doctrine o f predeterm inism , w h ich  had form ed the basis 
o f  m ed ical th in kin g for fifteen hundred years. To the skep tical m ind 
o f the m odern scientist, the b e lie f  that a ll is preordained to serve 
som e greater good is an u n th in kable  proposition. T h a t it should have 
endured so long w ithout b ein g overthrow n by the forces o f ratio n al
ism  seem s, in  retrospect, beyond com prehension. And yet, at the very 
tim e w h en  the E n glish  poet w as com posing his m asterpiece, the 
m igh ty  struggle w h ich  w ould  separate m ed icin e once and for a ll 
from  the m aster-plan  ph ilosophy that had been its keystone sin ce the 
days o f the R om an E m p ire had b arely  begun. T h a t the doctors o f  the 
M iddle A ges and R enaissance w ere  educated to affirm  a dogm a so

31
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in im ica l to scien tific  progress w as the in tellectu al h eritage o f one 
m an: the second-century G reek p h ysician  G alen  o f Pergam on.

G alen ’s theology-biology w as m ade up o f a series o f contradic
tions, and so w as h is life . H is career w as one long exercise  in  incon 
sistency: h is trust in  a su p ern atu ral C reator belied  h is unbiased con
tributions as a researcher; h is often odious personal deportm ent 
m ade a m ockery o f h is self-p roclaim ed ph ilosophic serenity; h e w as 
at once the origin ator o f  the exp erim en tal m ethod in  m ed ical in vesti
gation  and the obstructing force that in h ib ited  its fu rth er develop
m ent for a m illen n iu m  and a h a lf  a fter h is death; to h im  w e ow e the 
origin  o f m odern m ed icin e ’s appreciation  o f an atom ical a ccu racy  as 
the foundation  for the un derstan ding o f disease, and upon his abid
in g  influence m ust be cast th e onus o f im pedin g research  in anatom y 
u n til the sixteen th  century; h e  w as the a n cien t w orld ’s m ost eloquent 
proponent o f d irect observation and planned exp erim ent, and yet he 
a llow ed ph ilosoph ical and theological conjecture to in flu en ce his 
interpretation  o f w h a t he saw. He w as m ed icin e’s best influence, and 
he w as its worst.

Students o f  a n cien t scien ce and ph ilosophy w ill recogn ize in  this 
description  o f G alen  som e o f the elem ents o f the th in kin g  o f the 
c la ssica l period. L ik e  Aristotle, to w hose in vestigative  reasoning 
m ethods his h a ve  been com pared, G alen som etim es m ade b rillian t 
observations only to d raw  fa u lty  conclusions from  them . But in  the 
case o f  G alen, the problem  w as m ore disabling. H is inconsistencies 
loom  so la rg e  that h e em erges not only as the strongest o f  the m any 
ph ysician  in fluen ces on m ed ical h istory in  its tw enty-five-hundred- 
year evolution, but as its greatest paradox as w ell.

B ecause the words “God,” “ C reator,” and “ N atu re” occur so often 
in  G alen ’s w ritin gs, it is n ecessary to understand w h a t h e  m eant by 
them . H e did, a fter  a ll, liv e  d urin g the earliest period o f C h ristian ity ’s 
developm ent, and h e w as fa m ilia r  enough w ith  the n ew  religion  to 
know  the ch aracteristics w ith  w h ic h  both it and Judaism  endowed 
the Suprem e B eing they m u tu ally  w orshipped; in  several o f h is books 
he took great pains to d istin gu ish  h is ow n b eliefs  from  those o f the 
Judeo-C hristian  form ulation. H is theistic  concepts arose out o f a d if
feren t tradition, one in  w h ic h  u n critica l fa ith  w as seen as a h in 
dran ce to th e discovery o f truth. H is w as the tradition  o f Socrates, o f 
Plato, and o f Aristotle. It w as the sam e tradition  that had enabled the 
H ippocratic p h ysic ian s to break  aw ay  from  the m ystical theories and 
cures o f the cu lt o f A escu lap iu s and to abandon a pagan  trust in 
deities-by-the-dozen. It w as a tradition  that ch erished  no b e lie f in 
m ira cles or in  d ivin e revelation. It w as therefore a tradition w hich , 
in  its very  nature, stood opposed to Jew ish  and C h ristian  theology.
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T h e  one doctrine held  in  com m on by a ll three heritages w as the 
b e lie f  in  a Suprem e Being. It w as in  th eir d ifferin g  conceptions o f the 
ch aracteristics  o f that B eing that they parted th eological com pany. 
T o the Jew s and C h ristian s o f the second century, God created  the 
w orld, its botany, and its zoology out o f nothing. H avin g done so, He 
continued to m ake fine adjustm ents to the product o f H is creativ ity  
by p erfo rm in g periodic m iracles o f  various m agnitudes. He spoke to 
H is creatures, H e parted w aters, He cured the incurab le, H e inflicted  
scourges on those w ho rejected H is W ord or harm ed H is Chosen, and 
H e sent a  M essiah  to h ea l the m oral ills  o f  m ankind or, accord in g to 
the Jews, at least prom ised that H e w ould one day do so. T h a t these 
events had taken or w ould take p lace w as not to be questioned, w as 
accepted through a purity  o f fa ith  that rejected  any possibility o f the 
facts b ein g even tu ally  proved to be not facts at a ll but sim p ly  m isun 
derstandings or m yths. A ccepted  also by the fa ith fu l w as the cer
tainty o f the resurrection  o f the dead from  the putrefaction  and dust 
o f  the grave.

T h is  last w as, o f a ll the attributes o f  Judeo-Christian b elief, the 
one least p a latab le  to the G reek— and therefore R om an— m ind. A ulus 
C ornelius Celsus, a first-century R om an m ed ical com piler, sum m a
rizes the c la ssica l pagan  opinion o f this sort o f thing:

For w hat sort o f body, having once been completely destroyed, 
can return to its previous nature and to that very structure from 
w hich it has been released? H aving no reply to offer, they take 
refuge in the ridiculous position that everything is possible for 
God. But God is not capable of anything ignoble nor does He w ill 
things contrary to nature; nor, i f  one in his wickedness desires 
w hat is disgusting, w ill God be able to produce it, and one ought 
not to believe that it w ill happen instantly.

It is the “ everyth in g is possible for God” that the G reeks disputed. 
T h e ir  philosophers had to a great extent replaced  the p rim acy  o f the 
m u ltip le  gods o f an ea r lie r  tim e w ith  that o f a  sin gle  Suprem e Being, 
but not one w ith  the un lim ited  pow er o f a Jehovah. He could not 
create  m atter from  nothingness, nor could H e act contrary to the 
n ever-ch an gin g law s o f N ature. T h e  w orld o f A ristotle and G alen  w as 
a w orld in  w h ic h  events are determ ined by n atu ra l law s un breakab le 
even  by the D eity. It becam e, in  this view , the duty o f  the pious to 
d iscover those law s by use o f th eir ow n c ritica l facu lties, and to 
accep t n othin g on faith . U n critica l fa ith , the basis o f  Jew ish  and 
C h ristian  orthodoxy, w as to G alen the en em y o f true know ledge; a 
b e lie f  in  d ivin e revelation  w as seen as an opacity  betw een  intellect
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and truth. T h e  proper w ay  to w orship  the C reator w as therefore not 
w ith  p rayer and sacrifice  but w ith  exp erim en t and observation, in 
order to know  H is w ays and to b rin g H is perfection  to a ll things. In 
h is greatest extan t an atom ical w ork, D e Usu Partium , G alen  de
scribed his text as “ the sacred  discourse w h ich  I am  com posing as a 
true hym n  o f p raise to our C reator.” He continued:

And I consider that I am really showing Him reverence, not 
when I offer Him unnumbered hecatombs of bulls and burn 
incense o f cassia worth ten thousand talents, but when I m yself 
first learn to know His wisdom, power, and goodness and then 
m ake them known to oth ers.. . .  To have discovered how every
thing should best be ordered is the height o f wisdom, and to have 
accom plished His w ill in a ll things is proof of His invincible 
power.

T h e  H ippocratic ph ysician s had rejected sup ern atural forces in 
order to learn  the w ays o f N ature; G alen  studied N ature in order to 
learn  the great and p erfect w ays o f h is Creator. N eith er m etaphysics 
nor m ira cles h ad  any role to play. It w as a credo w orthy o f a m odern 
scientist.

O bviously, G alen ’s thesis did not go un challenged. Jew ish  w riters 
in  p a rticu la r attem pted to refu te  him , esp ecially  sin ce several o f h is 
statem ents are attacks on the C reation  story and the P entateuch of 
Moses, accordin g to w h ich  God’s pow er is lim itless. H is m ost eloquent 
critic, how ever, w as not to be heard  from  until a  thousand years later, 
w h en  the greatest o f  Judaic ph ysician -philosophers, M aim onides, 
w ho revered G alen  as his p rin cip a l source o f m ed ical know ledge 
even  as he deplored his theology, addressed the problem  in his 
A p horism s in  M edicine. D eclarin g  that God is a lm ig h ty— that is, 
ab le to act again st the law s o f N ature— M aim onides asked only that 
any p erp lexed  doubter accep t but a sin gle  m ira c le  that h e has w it
nessed, for i f  even  one such  has occurred, it m ust fo llow  that God can 
perform  every  kind. In the words o f the H ebrew  sage, “T h e  percep
tion o f one m ira c le  on the part o f h im  w ho perceives it is a stringent 
proof o f the creation  o f the w orld.”

A ccordin g to M aim onides, God’s pow er is lim ited  only by His 
in a b ility  to do evil. H ere the two theologies meet. T h e  G reeks used the 
P laton ic word “ D em iu rge,” or “ C raftsm an ,” w h ich  w e find in  earlier 
E n glish  translations; but in this one sense the Suprem e B eing o f 
G reeks, C hristian s, and Jew s em bodies that sin gle  ch aracteristic  
w h ich  is the foundation  stone o f m onotheism : God is goodness; w e 
m ust learn  H is w ays that w e m ay be lik e  Him . As pointed out by the
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O xford m ed ievalist R ich ard  W alzer in his b r ie f m onograph Galen on  
Jews a n d Christians, th is id ea am ong the G reeks is traceab le  to 
P lato’s Tim aeus, in  w h ic h  the philosopher w rites, “T h e  D em iurge 
w as good, and in  the good no jea lo u sy  in  an y m atter can  ever arise. 
So b ein g w ithout jea lo u sy  H e desires that a ll th in gs should approach 
as m uch as possible to b ein g like  H im self.” T h is  w as the God of 
Galen: on the one hand He w as a stim ulus to research  that m ight 
dem onstrate the perfection  o f His w ork, w h ile  on the other the b e lie f 
that structure and fun ction  w ere created in  perfection  m ade fu rth er 
investigation  un necessary once the b asic  facts had been identified.

T h e  first, the m ost lasting, and the m ost p ervasive o f G alen ’s 
contradictory contributions, then, w as this: h e used exp erim en t and 
observation to learn  about N ature, but he le ft a body o f know ledge 
that h e and his successors treated as a form  o f w rit so con clu sive that 
it inh ibited  fu rth er research  for fifteen hundred years. For that pe
riod o f tim e, to study m ed icin e w as to study G alen. H is reveren ce for 
the dispassionate observational m ethods o f H ippocrates served not 
only h is m ethodology but h is im ag e as w ell. He sought to appear as 
the p rim e interpreter o f  the venerated  H ippocratic w ritings, and in 
this he succeeded. He proudly boasted that he w as the first o f  H ippoc
rates’ successors to c la r ify  the teach in gs o f the F ather o f  M edicin e so 
that they could be m ade useful. He invoked the analogy o f T ra ja n ’s 
p avin g o f the m ilitary  roads o f the R om an E m pire, w h ich  had o rig i
n ally  been cut by the ancients: by im provin g the rough roads o f the 
H ippocratic Corpus, he m ade them  passable. T h a t he w as considered 
the in tellectu al h eir  to the ph ysician s o f Cos w as due not only to a 
ca refu l attention to ob jectivity  in  his studies, but to a self-prom otion 
at w h ic h  h e w as very skilled. He w as leg itim ized  by the va lu e  o f h is 
contributions, but also by the gen era l ackn ow ledgm ent o f succeedin g 
generations that he w as the vector o f the H ippocratic philosophy.

A fter the golden period o f G reece, the solid body o f H ippocratic  
teach in gs had begun to d iverge in  several different directions, each  
based upon one form  or another o f sp ecu lative  thin kin g. T h e  result 
w as the grad u al em ergen ce o f a group o f m edical-ph ilosoph ical sects 
in a continuous state o f conflict w ith  ea ch  other. E xcep t that each  
group retained the rejection  o f m ysticism , the ration al tradition of 
Cos b egan  to fad e even  as the reputation  o f H ippocrates as a h ealer 
increased w ith  the passage o f tim e. T h e various sects created system s 
based m ore on conjecture than reality. T h eory  replaced  experience; 
w ith  a few  notable exceptions, the a ccu rate  descriptions o f the Hip- 
pocratics gave w ay  to surm ise, guessw ork, and unsupported in fe r
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ence. In tim e, the only d ictum  o f H ippocrates that continued to be 
honored by other than lip  service  w as the injun ction  again st super
n atural causes, but even those an cien t crutch es even tu ally  reclaim ed 
som e o f their old fan tastica l fascin ation.

As the R om an E m p ire grew , so did the theoretical edifices o f the 
various schools. By the m iddle o f  the second cen tury a .d .,  any young 
m an starting out on h is m ed ical education  w as confronted by a b ew il
derin g array  o f doctrines. P erhaps the exa m p le  o f the diversified 
G reek ph ilosophies— Stoic, N eoplatonic, P ythagorean, P eripatetic, 
E picu rean — served as a m odel for the variegated  schools o f ph ysi
cian s— D ogm atic, M ethodist, E m p iric, P neum atic, and E clectic. 
T h e ir  in tern ecin e and quite p u b lic  disputes w ere m agnified  by the 
in creasin g ly  lab yrin th in e  constructs they form ulated  to bolster their 
respective positions. T h e stage w as set for the en tran ce o f a logical 
thinker, to extract w h a t w as true from  ea ch  system  so that h e m ight 
lead m edicine back to the path o f d irect observation. T h a t w as to be 
the role p layed by Galen.

T h ere  is no better sum m ation o f G alen ’s contribution  to the h is
tory o f m ed icin e than the one given  to m e in  the offhand rem ark  
m ade by a co lleagu e shortly b efore th is book began to take form . 
“ G alen,” he said, “ rea lly  started the w h ole thing, d idn ’t he?” G alen 
introduced p h ysic ian s to the an atom ical concept o f disease, the in tel
lectu al system  guided by the doctrine that a detailed  know ledge o f 
the body’s structure is the foundation  upon w h ic h  understanding of 
d isease m ust be based. U ntil very  recen tly  a ll progress m ade in  m edi
cal scien ce has been the result o f an in crea sin g ly  c le a r  com prehen 
sion o f m an ’s structure and the m ann er in  w h ic h  each  part functions 
in  h ealth  and disease.

T h e  appeal o f  cap su lizin g  G alen ’s contribution by the expression 
“ he rea lly  started the w hole th in g” rests on a consideration  o f just 
w h at it w as that he started. It is this principle: the sick  can  be prop
erly  treated only i f  ph ysician s understand how  the body w orks and 
the w ays in  w h ich  disease disturbs it. To know  those norm al w ork
ings ph ysician s require a detailed know ledge o f structure, w h ich  
w e ca ll anatom y, and o f the fun ction  o f a ll parts, w h ich  w e ca ll ph y
siology.

T o m oderns, such p rin cip les are so self-eviden t that it seem s 
in con ceivab le  that they h ave not a lw ays been understood and a c
cepted. T h e sam e m ay be said o f th e circu latio n  o f the blood, the 
pum p in g action  o f the heart, and the fa ct that w e th in k w ith  our 
brains. T h ese too are so easily  proved that w e cannot im ag in e  a tim e 
w h en  in telligen t m en and w om en did not know  about them . But the 
w ay  in w h ic h  d isease is understood in  an y society is an expression  o f



Galen 37

that society ’s culture, and not its in telligen ce. M odern w estern  m an 
prefers to ex p la in  n atural phenom ena by the m ethod o f science, 
w h ic h  involves not only observation but exp erim ent, recordin g o f 
data, and a devout refu sa l to adm it an y evid en ce not verifiab le  by the 
five senses. T h e  developm ent o f the scien tific  m ethod has been a 
process o f  tw enty-five hundred years, and m ed icin e entered it fu ll- 
force only w h en  G alen  b egan  to w rite.

T o  the m ed icin e o f G alen ’s predecessors, a know ledge o f an at
om y, excep t in  the m ost gen eral sense, w as superfluous. He recog
nized the absurdity  o f persisting in  such  a m isguided state o f  igno
rance, and he devoted his life  to dissecting, exp erim en tin g, and 
dem onstrating the form  and fun ction  that h e considered to be the 
perfection  o f God’s w ork. B elievin g, like  Aristotle, that “ N ature 
m akes n othin g in  va in ,” he desired to prove that each  structure has 
a sp ecific function, the need for w h ic h  is the reason the structure 
exists. Thus, o f a ll o f  h is m any w ritings, the m ost renow ned is the 
book D e Usu Partium , or T he Uses o f  the Parts o f  the Body. C onceived 
to dem onstrate how  God, in  the words o f De Usu Partium , “ has show n 
H is goodness in providin g w isely  for the happin ess o f  a ll H is cre a 
tures,” G alen ’s researches into anatom y and physiology pointed the 
w a y  to a  n ew  un derstan ding o f the body and how  it gets sick. P erhaps 
it is he, and not H ippocrates, w ho deserves to be called  the F ath er o f 
M edicine.

In th e extrem e northw est corn er o f A sia  M inor, fifteen m iles 
in lan d  from  the A egean  along the verdan t v a lley  o f  the C aicus R iver, 
lay  the th riv in g city  o f  Pergam on, a bu stlin g little  com m unity o f 
G reek cu ltu re and R om an law . A t an ea rlie r  tim e P ergam on ’s lib rary  
had so riva led  that o f  A lexa n d ria  that one o f the P tolem ies had tried 
to h in der its grow th  by forbiddin g the export o f papyrus. D ep rived  o f 
it, the P ergam en e scholars had turned instead to a n im a l skin, w h ich  
b ecam e know n as charta pergam ena, or pergam entum , from  w h ich  
d erives our w ord “ p archm en t.”  A lthough parchm en t w as less su it
able than  papyrus for use in  scrolls, it w as found to be m ore adaptable 
to the structure o f a codex, or book, a ch ara cteristic  that led even tu
a lly  to the developm ent o f that form . So, in  the city  o f  Pergam on, now  
a vestige in  the T u rk ish  town o f B ergam a, w ere born parchm ent, the 
book, and, in  a .d . 130, Galen.

A lth ough  P ergam on itse lf  w as a p a rticu la rly  good exa m p le  o f a 
H ellenized  com m unity, the en tire R om an w orld  had by th is tim e 
b ecom e so lik e  it in  that regard  that a thorough fa m ilia rity  w ith  the 
G reek lan gu age, literature, and ph ilosophy w as indisp en sab le to
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scholars and people o f culture. It w as custom ary to w rite  a ll scien tific 
w orks in  Greek, for the p ra ctica l reason that a ll scien ce o f the tim e 
w as based on H ellen ic  thought, and R om e w as perm eated w ith  an 
atm osphere o f H ellen ic  cu ltu ra l superiority, w h ich  G alen  affirm ed 
h is w h ole life  long. In later years h e wrote, w ith  his usual directness:

Would you then neglect the Grecian language, so very pleasant 
and so expressive o f m an’s deepest feelings, a language, too, in 
w hich so m uch grace and beauty abound? Would you prefer to 
acquire your medium  of expression from methods of speech that 
are as unsuitable as they are ugly? It were m uch better to learn 
one language, and that one the most perfect o f all, than to ac
quire six hundred debased tongues. . . .  You do not wish, Sir, to 
learn the language o f the Hellenes, well, be a barbarian i f  you 
will!

And so it w as into a totally  G recian  atm osphere that G alen  w as 
born on Septem ber 22, a .d .  130, the son o f N ikon, a cu ltivated  and 
h igh ly  successfu l arch itect and landow ner. T h e  boy’s n am e w as 
derived  from  the G reek w ord galenos, m ean in g ca lm  and serene, 
qualities that, accord in g to G alen  h im self, very  w ell describe his 
father, but not his m other: “ It w as m y good fortune to h ave a fath er 
w ho w as p erfectly  calm , just, gallan t, and devoted; m y m other on the 
other hand w as so ira scib le  that she som etim es b it h er m aids. She 
w as a lw ays b ab blin g  and q u arre lin g  w ith  m y father, as did X an 
thippe w ith  Socrates . . . and w h ile  he w as not affected  by the most 
serious, she choked w ith  an ger over the pettiest incon venien ce.” Sad 
to tell, it w as not for the personality  traits inh erited  from  his fa th er 
that G alen w as to becom e know n am ong his contem poraries, but 
rath er for those that w ere the most obnoxious legacies o f  h is m other.

U ntil h is fourteenth year, G alen  w as educated in  literature, 
gram m ar, arith m etic, geom etry, and the rudim ents o f philosophy by 
N ikon, w ho taugh t h im  also the sk ills  n ecessary for ru n n in g the 
fa m ily ’s large and profitable farm . From  age fifteen  to eighteen  he 
w as sent by his fa th er to study the separate philosophies o f a ll the 
lead in g system s o f the tim e. It w as not N ikon ’s intention that h is son 
choose one o f the sects, but rath er quite the opposite: h e sought by this 
m eans to im press the boy w ith  the im portance o f m ain ta in in g his 
indepen den ce from  a ll o f them . H is fa th er ’s a d vice  w as often quoted 
and n ever forgotten. T hrough out h is life , G alen  avoided b ein g iden ti
fied w ith  an y one school o f ph ilosophy or m edicine, choosing to go his 
ow n w a y  and develop his ow n patterns.

A nother life lo n g  p ra ctice  also m ade its first ap p earan ce at this
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tim e, but this one w as o f a fa r  less ration al nature. N ikon, w ho had 
provided h is son w ith  su ch  a superior education in  order to prepare 
h im  for a  career in  the service  o f  the em pire, had an A esculapius- 
inspired  dream  te llin g h im  to gu ide the boy into the study o f m edi
cine. H e and G alen  accepted  the revelatory m essage, w ith  the result 
th at the youth shortly th ereafter started his professional education. 
T h u s begin s a ch ro n icle  o f the contradictions that w ere to m ark 
G alen ’s life . W hen he w as tw enty-seven years old, a dream  told h im  
to open an  artery in  h is hand to cu re h im se lf o f  an  abdom in al ab 
scess; w h en  h e w as thirty-eight, a dream  told h im  not to go o ff to w ar 
w ith  the E m peror M arcus A urelius; w h en  h e w as forty-three, a 
dream  told h im  to com plete an unfinished treatise on the structure 
and fun ction  o f the eye. Through out his career h e w ould from  tim e 
to tim e use treatm ents revealed  to h im  durin g sleep. T h e repudiator 
o f  m iracles n ever lost a c h ild lik e  fa ith  in  the pow er o f A esculapius.

Pergam on w as the site o f one o f the greatest o f the god’s shrines; 
perhaps n eith er G alen  nor N ikon could h ave fa iled  to becom e taken 
w ith  its m ysteries, despite H ippocrates’ den ial o f them . T h ere  is ev i
dence, in  fact, that G alen  looked upon the p h ysician  o f Cos as h im se lf 
h a v in g  been elevated  to the position o f a god, w hom  he m igh t one day 
m eet in  the etern al hom e o f the im m ortals. T h is  reveren ce probably 
n ever struck h im  as in com p atib le w ith  h is rejection  o f m iracles. If  
h e  had thought he w as bein g inconsistent, h e w ould surely never 
h a ve  w ritten  so openly on both sides o f the issue. P erhaps it is only 
post-E nlightenm ent w esterners w ho are troubled by such  in con gru i
ties, insisting upon a purity  o f a lleg ia n ce  to eith er atheism  or fa ith , 
at least in  others. Som ehow  it seem s to be a standard to w h ich  most 
o f us can  only aspire.

G alen  com m enced his tra in in g  in  m ed icin e at the age o f seven 
teen. A fter h e had studied four years in  Pergam on, h is fa th er died, 
and h e le ft hom e, perhaps to get aw ay from  his m other; He then 
attended lectures and dem onstrations at other centers o f m edical 
learn in g, ch iefly  Sm yrn a and Corinth. In the year 152, he arrived  at 
the great city  o f A lexan d ria , w h ere h e spent five esp ecially  va lu ab le  
years.

A lth o u gh  in  h is exp erim en tal w ork G alen  stands alone, h is a b il
ity to d iscover and describe previously  unknow n an atom ical struc
tures put h im  in  a tradition  begun by G reek investigators durin g the 
golden years o f  A lexan d ria . H erophilus and E rasistratus, for exa m 
ple, had a ctu a lly  m anaged  to dissect hum an  cadavers in  the third 
cen tury B.C., and perhaps even  som e liv in g  condem ned crim inals. 
U n fortunately  for the advan cem en t o f know ledge, the period o f in 
vestigative freedom  durin g w h ich  they w ere a llow ed to open dead
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bodies w as a ll too b rief, R om an la w  fin ally  putting a prem ature end 
to it and fo rcin g  the fe w  serious anatom ists to return  to the study o f 
an im als, w ith  a ll o f  its in h eren t potential for error. Still, the results 
o f those ea rlie r  research es w ere  a v a ila b le  at A lexan d ria , and G alen 
doubtless learn ed  a great deal about h u m an  structure from  them . 
Also a v a ila b le  to h im  w as the first fu ll-sca le  anatom y text, a  w ork in  
tw enty books w ritten  in  the first cen tury by the R om an M arin us and 
n ow  lost, to w h ic h  G alen  later m ade considerable referen ce, m u ch  o f 
it su rp risin gly  respectful.

A fter h is first period at Pergam on, G alen  had b ecom e very  m uch 
the eq u ivalen t o f  the m odern graduate student, atten ding courses 
even  as h e pursued h is ow n b egin n in g research  and w riting. H e had 
w orked w ith  som e o f the lead in g p h ysician s o f h is day, and benefited 
from  the best m ed ical education  availab le , not only lea rn in g  w hat 
little  w as then  know n  o f anatom y and physiology, but becom ing ex 
pert in the theory and p ractice  o f  the H ip pocratic m ed ical legacy, 
sp lintered  though it was.

In the second century, theories o f  disease causation  w ere still 
based, as they w ould be for cen turies to com e, upon the Coan factors 
o f c lim ate, diet, geo g rap h ical location, occupation, tem peram ent, 
and the effects o f each  on the b alan ce o f the fou r hum ors. T h e  body 
o f the patien t w as ca re fu lly  inspected, as th e H ippocratics had 
taught, and its various effluvia scrutin ized. T h era p ies w ere som e
w h a t m ore a ggressive  than  they had been five cen turies earlier, 
though there is no evid en ce that they w ere an y m ore successfu l, and 
a  large  n um ber o f botanical and an im al products had entered upon 
the th erapeutic scene, w h ic h  seem  to h ave been prescribed  w ith  an 
en thusiasm  that w as not justified  by any dem onstration o f th eir e f
ficacy.

A s to theory, the G reeks w ere v italists— th ey b elieved  that liv in g  
creatures d iffer from  in an im ate objects b ecau se they are  endowed 
w ith  a sp iritu al essence that is the life  prin cip le. In various form s the 
concept o f vita lism  has persisted throughout the course o f  history, 
and even  m odern m o lecu lar biology has not yet com pletely  had done 
w ith  it. In th e G reek b elief, there w as an  undefined, undescribed 
sp irit in  the w orld, h a v in g  n eith er substance nor texture, to w h ich  
w as g iven  the n am e pneum a. A ccordin g to this system , w e are sur
rounded by a w orld-pneum a, w h ich , w h ile  it is not e xa ctly  air, is 
d raw n  into the lungs by breathin g, w h en ce  it enters the le ft side o f 
the h eart and then passes into the arteries, w hose pulsations are 
caused by its rh yth m ic  dilatation; th e arteries, b ein g filled w ith  the 
pneum a, w ere thought to be bloodless. T h u s w as life  brought to the 
flesh o f m an. T h e  blood, on th e other hand, w as believed  to be carried
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only in  th e veins, to g ive  n ourish m ent o f a m ore p h ysica l sort to a ll 
parts o f  the body. In the G reek form ulation, the essen tial elem ents o f 
th e h u m an  body w ere the four hum ors created  by the process o f 
digestion, the in n ate heat produced in  the heart, and the pn eum a 
introduced from  w ithout.

By the tim e G alen  returned to P ergam on in  158 h e w as not only 
a  p h ysic ian  fu lly  train ed in  th is system  but w as a lread y celebrated  
for a series o f  treatises h e had w ritten  on anatom y and physiology. 
H e w as also, lik e  the H ippocratics, equipped to p ra ctice  surgery.

D u rin g h is  tw elve  years o f train in g h e h ad  learn ed to treat fra c 
tures and dislocations, and to deal w ith  head in ju ries by the tech 
n ique o f trephination, or venting, o f  the skull. L acerations w ere 
stitched or strapped, torn vessels w ere tied w ith  a  ligature, and exte r
n al can cers, cysts, and polyps w ere rem oved w ith  the k n ife  or the hot 
iron. F lu id  w as drained from  the chest and abdom en, and various 
types o f  h ern ia  incised  and stitched; even  bladder stones w ere com 
m only operated upon, the H ip pocratic O ath and the scream s o f the 
victim s notw ithstanding.

G alen ’s sk ills  and h is good relations w ith  the lo ca l A escu lap ian  
cu lt served h im  w ell, for the h igh  priest w as authorized  to select the 
surgeon to care  for the gladiators o f  the city ’s coliseum , and he 
aw arded  th e position to G alen, w h o carried  out his duties so effec
tively  th at th e appointm ent w as renew ed each  year d urin g the period 
h e resided in  the city. T h e  post afforded the young p h ysician  an 
u n m atched  opportunity to study liv in g  anatom y and the w ays in 
w h ic h  fun ction  is altered  b y  various types o f injuries. As m ay be 
im agined, th e gh astly  open w ounds sustained by som e o f the contest
ants provided a  kind  o f h u m an  vivisection  that w ould  h a ve  been 
im possible under an y other circum stances. T h e  b eatin g  o f the heart, 
th e fo rce fu l pulsations o f the m ajor internal blood vessels, and the 
sn aky undulations o f the gut could be observed in  anim als, but to a 
p h ysic ian  tryin g to d iscover the secrets o f  m an ’s body, there is no 
substitute for the real thing.

By the year 162, how ever, G alen  had decided that h e had accom 
plished a ll th at h e could in  Pergam on; filled w ith  a d riv in g  am bition 
and conscious, to a  fau lt, o f h is considerable abilities, he yearn ed  for 
a  m ore su itab le  aren a in  w h ic h  to expan d h is activities. W hen a w a r 
broke out b etw een  the P ergam enes and the n eigh b orin g G alatians, 
h e  pulled  up stakes and m oved to Rome. He b egan  h is career in  the 
im p e ria l c ity  at the age o f thirty-two.

R om e at that tim e w as a  m agn ificen tly  prosperous m etropolis o f 
a  m illio n  souls, w hose m ed ical needs w ere  served by som e two thou
sand healers o f variou s persuasions. In addition to the five m ajor
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sects— D ogm atic, M ethodist, E m p iric, P neum atic, and E clectic—  
there w ere sub sid iary  groups and m ixtures o f  doctrine, som e w ith  
u n w ieldy n am es such  as T hessalon  M ethodists, E rasistratean  
Pneum atists, and P neum atist E clectics. T h ere  w ere also ap p roxi
m ately  150 m idw ives, w ho not only delivered  babies but functioned 
as ph ysic ian s to w om en. B esides these, one hundred religious healers 
lived  in  the city. It is estim ated that there w ere at least another 
hundred slave  practitioners, w ho treated the m inor illn esses o f m em 
bers o f  th eir ow n ers’ fam ilies . Interestingly, m any o f these w ere  Jews 
captured a fter the u n successfu l Judean revolt led by B ar K ochba 
in  132.

Fortune sm iled  on G alen  from  the begin nin g. By a com bination 
o f c ircu m stan ce and skill, h e sw iftly  accom p lished  a fe w  im pressive 
d iagnostic feats and soon found favo r w ith  m em bers o f the upper 
echelons o f R om an society. H is excellen t education in  literatu re and 
ph ilosophy attracted the frien d sh ip  o f som e o f the leaders o f those 
circles. T h e  philosophers in  p a rticu la r w elcom ed h im  as one o f their 
own. D u rin g his first tw o years in  the city  h e gave p u b lic  dem onstra
tions in  anatom y th at proved popular beyond h is expectation. T h ese 
and h is n ew ly  m ade connections brought h im  celeb rity  am ong both 
patients and those im pressed b y  his research  and pedagogical ta l
ents. But jea lo u sy  follow ed  not fa r  behind.

T h e  m ed ical com m unity w as divided not only by its sects, but 
a lso by w id ely  d ifferen t levels o f lea rn in g  and a b ility  w ith in  each  
group. T h e  com peting ph ysician s perpetrated vicious verb al assaults 
on ea ch  other, p u b licly  r id icu lin g  opponents in  the m ost insultin g 
term s. G alen  m ade the double m istake o f b ein g both talented and 
arrogan t about it. T h e  greater his achievem ents, the m ore sh rill b e
cam e the derogations, and the m ore fo rcefu l in  turn b ecam e his own 
den unciations o f h is adversaries and the sects to w h ich  they b e
longed. He boasted sh am elessly  o f h is successes and poured scorn, 
a lb eit often justified , on the heads o f lesser m en. It w as a tasteless 
d isplay, m itigated  not at a ll by the in ferior q uality  o f  m any o f his 
rivals.

E nem ies appeared everyw h ere. A lth ough  G alen  w as lionized in 
th e literary  circ les o f  Rom e and adored by the m oneyed elite  w ho 
paid h im  h igh  fees, h is attacks on the various sects and th eir in d ivid 
u al m em bers ev en tu ally  put h im  in  som e p h ysica l danger. In tim e, 
it b ecam e u n safe  for h im  to rem ain  in Rome. He le ft the city  in  haste 
and in  secrecy, m akin g his w ay  b ack  to Pergam on. It has been 
ch arged  that G alen  feared  m ore than assassination— that the real 
reason for h is fligh t w as the rapid  approach o f a m ajor ep idem ic o f 
p la gu e that w as overru n n in g the eastern part o f the em pire. T h e
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ch arge is difficult to prove, sin ce the disease seem s alread y to have 
been w ell established by the tim e o f G alen ’s departure. One thing, 
how ever, is certain. No honor accru es to the p h ysician  w ho deserts 
his post w h en  ep idem ic is ram pant. H istory has n ever forgiven  G alen 
his getaw ay, even  though his R om an patrons w elcom ed him  w ith  
en thusiasm  w hen  h e cam e b ack  to the city  a year later.

His return w as occasioned by the in vitation  o f the em peror h im 
self, M arcus A urelius. A  cam p aign  w as bein g prepared again st the 
hordes o f the M arcom anni, w ho w ere  threaten in g from  the north, 
and the em peror “requested” the renow ned p h ysician  to accom pan y 
h is arm y. G alen, h a vin g  no real ch oice in  the m atter, journeyed  to 
m eet the expedition  in A q u ileia  durin g the w in ter o f 168-69. H ow 
ever, the p lagu e broke out an ew  and M arcus A u reliu s w as forced to 
return to Rome, takin g G alen  w ith  him . It w as durin g the tim e that 
the cam p aign  w as bein g reorganized  that the p h ysician  had the Aes- 
cu lap ian  dream  m entioned earlier, it bein g revealed  to h im  that he 
should stay behind. He m anaged to do this by takin g on the care o f 
the young h e ir  apparent, Com m odus, and on the death o f the court 
p h ysician  shortly thereafter, h e w as appointed to that honored post.

U nder the protection o f the em peror, G alen  no longer had need 
to fea r  the vendettas o f h is rivals, and from  169 until M arcus A u reliu s 
died in  180, he accom plished som e o f the most significan t o f  h is re
searches. He had the freedom  to pursue h is scientific investigations 
and plenty o f help  in the preparation  o f h is m anuscripts. It is un cer
tain  w h at relationship s h e had w ith  subsequent em perors, but in 
ea ch  case it appears to h ave been one o f trust. A lthough it has been 
verified  that he lived  un til the year 201, the p lace o f h is death  is 
unknow n, as is the location, w h eth er Rom e or Pergam on, in  w h ich  
h e spent h is last years.

A ll through his long career, G alen  played two quite different 
pu b lic  roles. At tim es h e spoke lik e  a Socratic sage, describ in g the 
su b lim e selflessness o f m edicine and his ideal that the best p h ysician  
is also a philosopher, a ph rase w h ich  he used as the title o f one o f h is 
short papers. H is w ritin gs often refer  to the w ise gu id an ce o f h is 
father, w ho told him , as did the dialogues o f Plato, that “ as desirable 
as are a ll the sciences, m ore desirable still are the virtues o f wisdom , 
justice, fortitude, and tem perance, virtues extolled by everyone, even 
those w ho h ave them  not.”

F irst am ong “ those w h o h a ve  them  not,”  how ever, w as G alen 
him self. H e w as vain , petulant, contentious, im patient, and quick  to 
take offense. P roclaim in g the w isdom  o f em u latin g  God, w ho is w ith 
out jealousy, he w as the m ost jealo u s o f men.

In the uses o f  m oney and the pursuit o f  fam e, h e seem s also to
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h ave used two standards, one expressed  in  his w ritin gs and another 
in  h is doings. L ate in  life  h e wrote:

The precepts learned from  my father I have followed to this day.
I profess no sect though I have studied a ll w ith the same industry 
and ardor, and like my father I dwell without fear as to the daily 
happenings o f life. My father taught m e to despise the opinion 
and esteem of others and to seek only the tru th .. . .  He insisted 
further that the prim ary end of personal possessions is to relieve 
hunger, thirst, and nakedness, and i f  more than sufficient re
m ains it should be transmuted into good works.

H e describes “ sh a rin g  clothes w ith  th is one, g iv in g  n ourishm ent 
and free  m ed ical care  to another, and p ayin g the debts o f a third.” In 
all, h e presents the im ag e o f one w ho does not cu ltiva te  riches, p re
ferrin g  to liv e  a sch olarly  variation  o f shabby gentility.

T h a t a great deal o f G alen ’s incom e w en t to pay copyists for the 
publication  o f his w ritin gs is undoubted, as is the fa ct that h e spent 
considerable m oney on the purch ase o f books. Less is know n o f his 
charities, but there is no reason to doubt the statem ents he m akes 
about them . H ow ever, it m ust be pointed out that G alen  had through
out h is life  a  quite substantial incom e, even i f  he did choose to lead 
a sim ple b ach elor existence. H igh-flow n d eclarations about the 
m eanin glessness o f m oney are easy to m ake w h en  one has inh erited  
from  his fa th er a sizable and productive farm , w h ich  yields life lon g 
revenue. G alen  w rote that “ It is im possible at the sam e tim e to en 
gage in  business, and to p ractice  so great an  A rt” and criticized  those 
w ho did so, but he enjoyed an inh eritan ce, and in  addition h is p rac
tice w as conducted large ly  am ong the gra tefu l w ealthy. T h rou gh  the 
ages it has been observed by m ore than one cyn ic  that the life  o f  a 
ph ilosopher is m ade less difficult by the assu ran ce o f a  fu ll belly.

As for b ein g a m an to “despise the opinion and esteem  o f others,” 
the c la im  is outrageous. T h ere  is h ard ly  a figure in  the history o f 
scien ce w hose w ritin g s are so filled w ith  verbose self-prom otion, self- 
righteousness, self-im portance, self-congratu lation, and ju st plain  
s e lf as are G alen ’s. H e w a s n eith er m odest nor reticen t in  p ro claim 
in g his sup eriority  over a ll riva ls, in  spite o f  his attem pt to convey at 
som e tim es a lofty  d isdain  for honors and acclaim , and a t others a 
ph ilosophical detachm en t from  such  hum an  fra ilties  as the need for 
recognition.

Such criticism s, valid  as they are, should not detract from  the 
m agn itude o f G alen ’s accom plishm ents; a fter  all, there is nothing 
about a dep lorable personality that hin ders the developm ent along-
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side it o f  a  b ea u tifu l c la rity  o f  intellect. T h is  w as the case w ith  G alen 
o f Pergam on. C om petitive, arrogant, contentious, and often a hypo
crite, h e w as gifted  w ith  an in te llectu al vision  that en abled  h im  to 
look d irectly  at the phenom ena o f N atu re and see truth w h ere  others 
constructed fantasy. By rejectin g  the dogm atic notions o f the various 
sects o f  h is day, h e approached h is observations unburdened by p re
conceptions. W hen h is doctrine em erged, it w as one that w ould tran s
form  th e heretofore ph ilosop h ica l approach to d isease into the exp er
im ental. H ippocrates had introduced the h ealers to the concept that 
m ed icin e is an art; G alen  now  taught them  that it can  be an art that 
is based upon the truths o f science. T h e  H ip pocratic p h ysic ian s had 
established d ispassionate observation as the first ru le  o f c lin ica l 
m edicine; G alen  now  applied  it to research. T h a t the ru le  w as ig 
nored a fter h is death is perhaps the greatest o f the G alen ic  p a ra 
doxes, in  the sense that it w as precisely  b ecau se o f h is en durin g 
posthum ous in flu en ce over m ed ical m atters that free  th in kin g and 
exp erim en tation  w ere inh ibited  for alm ost fifteen hundred years. 
W hen resea rch  w as resuscitated in the sixteenth  and seventeenth 
centuries, it w as by those w ho forgot from  w hose gospel it had come.

T h e  system  that G alen  developed w as founded on the basis o f 
dissections in  anatom y, exp erim ents in  physiology, and c lin ica l ob
servation  o f patients. W hen h e w en t w rong, he did so b ecau se h e w as 
a  m an  o f h is tim e— a  G reek to w hom  ph ilosoph ical speculations and 
the ap p licatio n  o f logic w ere ju st as va lid  as un biased observation. A 
scien tist w h o b elieves that a ll structure and fun ction  are predeter
m ined by a Suprem e Intellect w ill not fee l that h e prejudices his 
conclusion s by assum ing a teleology— that is, by interpreting h is ob
servations as proof o f a  grand design in  N ature. H e does not consider 
h im se lf inconsistent w h en  h e fills in  the gaps b etw een  th in gs w h ich  
are know n w ith  th in gs w h ich  are not, provided that th e outcom e 
reveals the reasoned plan  o f God. N evertheless, p ayin g h om age to 
that plan, w h ic h  G alen  thought to be his great strength, proved to be 
h is great w eakness.

G alen  w as sim ply un ab le to recogn ize that w h en  it cam e to e x 
p licatin g  the structure and fun ction  o f the h u m an  body, h is reason
ing pow ers w ere no rep lacem en t for his sense organs. To h im , h y
pothesis w as as va lid  as hard  fact, conjecture as con vin cin g as 
experim ent. W hat h e could not see, h e im agined, and then w ove his 
im ag in in gs around the thesis o f the su p erlative  w ork o f the C rafts
m an, w hose every  creation  is p erfect and w hose creatures are  en 
dow ed w ith  life  by the en tran ce o f pn eum a into th eir bodies.

P erh ap s w e  should not critic ize  G alen  too h a rsh ly  for re ly in g  so 
h ea v ily  on speculation. Speculation  is part o f  a ll scien ce, p a rticu la rly
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that en dlessly  fa scin atin g  com pound o f scien ce and art w e ca ll m edi
cine, in  w h ich  our need to treat is often in ad van ce o f our a b ility  to 
see. In m odern research , w e d ign ify  speculation  by ca llin g  it theory. 
In ju stice  to our scien tific  colleagues, w e should hasten  to add that 
th eir theories are  constructed on strong evidence, but that is only 
because eighteen  hundred years h a ve  passed sin ce G alen ’s day, and 
today’s investigators h a ve  better w ays o f gettin g th eir evidence and 
m ore people to search  for it. V iew ed  as theories based on the few  facts 
that w ere then know n, G alen ’s speculation s becom e m ore forgivable. 
T h a t does not, how ever, excu se such a gifted  exp erim en ter for w ast
in g so m uch potential research  effort by ph ilosophizin g. It is here 
that G alen  and m odern scien ce take d ivergent paths. T h e  in vestiga
tor o f today is in  the m ain  an  exp erim en ter and observer; a theory 
m ust force itse lf on h im  by an abun dan ce o f data. G alen  w as p rim ar
ily  a theoretician , w hose scien tific  m ethod erred  in  tw o w ays. First, 
h e approached his observations te leo logica lly— that is, h e invoked on 
them  a sense that they fu lfilled  som e grand purpose. Secondly, by 
m akin g good observations but not enough o f them , he often drifted 
off course, veerin g  from  the direction  in  w h ich  m ore experim ents 
m igh t h ave taken him . H is process is com parab le to attem pting to 
draw  a graph  w ith  too few  proven points scattered diffusely  along it, 
and w ith  the fu rth er h an d icap  o f h a vin g  decided b eforehand w h at 
the graph  is to look like. G alen ’s greatn ess lay  in  the b ea u tifu lly  
designed exp erim en ts that provided the data for ea ch  point; h is fa il
u re lay  in  the scarcity  o f the points, the w ays he jo in ed  them , and the 
w ays h e extrapolated  from  them .

Stated another w ay, the m odern scien tist is fascin ated  by the 
m inute details o f  h is d a ily  research  findings, w h ich  even tu ally  form  
a pattern that d irects h im  in exorab ly  tow ard a theory that h e has 
reason to b elieve  can  be proved true. G alen, on the other hand, pro
ceeded from  a  certain ty  that he a lread y knew  the final T ru th — his 
research, no m atter how  ob jectively  ea ch  exp erim en t w as devised, 
w as carried  out in  the service  o f that Truth, and its results w ere 
interpreted to confirm  it.

G alen ’s w ork had another great w eakness, but th is w as one o f 
w h ich  h e w as to som e extent a w are— h is anatom y w as the anatom y 
o f anim als. G alen  n ever saw  a hum an  dissection. On one occasion he 
cam e upon the corpse o f a  robber by the side o f the road, m ost o f the 
flesh stripped aw ay  by birds. A n other tim e, h e found a m oldering 
body throw n up on a  r iverb an k  a fter a flood. T h e  u n satisfactory v ie w 
ing o f those rotting rem ain s taugh t h im  nothing. O f course, h e did 
know  a great d eal about the hum an  skeleton from  his days in  A lex a n 
dria, but beyond this, everyth in g h e learn ed cam e from  his carefu l
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dissection o f an im a ls o f a ll kinds, both liv in g  and dead. H is favorite 
subject w as the m acaque m onkey, very  lik e  a h u m an  bein g in ap 
p earan ce and ju st the righ t size to en able the studies to be com pleted 
before the corpse began to decom pose in  the often hot c lim a te  o f 
southern Europe. He com m only k illed  his subjects by drow ning, in 
order that the structures m igh t rem ain  undisturbed. R ather than 
lea v in g  the sk in n in g to an assistant, h e did it h im self, a  p ractice 
w h ich  paid dividends w h en  h e discovered the flat p latysm al m uscles 
o f the skin, w h ic h  had eluded the few  other dissectors o f  antiquity.

G alen  proclaim ed h is credo in  the second book o f D e Usu Par- 
tium , interlarded w ith  h is usual boasting:

Now let me once and for all m ake this general statement to apply 
to my whole treatise so as not to be forced to say the same thing 
repeatedly: I am now explaining the structures actually to be 
seen in dissection, and no one before me has done this w ith any 
accuracy. Hence, i f  anyone wishes to observe the works of N a
ture, he should put his trust not in books on anatomy but in his 
own eyes and either come to me, or consult one o f my associates, 
or alone by him self industriously practice exercises in dissec
tion; but so long as he only reads, he w ill be more likely to believe 
all the earlier anatomists because there are many of them.

Iron ically, w h en  G alen ’s errors w ere exposed by A n dreas V esalius in 
x543 anc* W illia m  H arvey in  1628, it w as because they put th eir trust 
not in  his books but in  th eir ow n eyes. E ach, “alone by h im self,” 
industriously  practiced  exercises in  dissection and exp erim entation  
un til m u ch  o f the edifice o f  G alen ic  m ed icin e began to crum ble.

But not a ll o f  it cam e down, not then or ever. W hen G alen fo l
low ed h is credo, he w as an in com p arab le investigator; by precept and 
by exam p le  he m ight h ave been a fit m entor for young scientists o f 
an y era. R epresen tative is h is proof that the arteries contain  blood, 
gen era lly  agreed to be the m ost im portant o f h is contributions to 
m ed ical science. H is predecessors believed  that arteries served as the 
conduits only for the pneum a, w h ich  reached them  from  the left 
ventricle , h a vin g  been inh aled  and passed into that ch am b er by the 
large  vessels en terin g the heart from  the lungs, the pulm on ary veins. 
T h e  fa ct that a cut artery did indeed bleed w as exp lain ed  aw ay  by 
in vok in g a series o f presum ed but im ag in a ry  connections, or an as
tomoses, betw een  venous and a rteria l vessels by w h ich  the blood 
poured into the latter from  the form er as soon as they w ere cut. Galen 
grounded th is flight o f fa n cy  by an exp erim en t in  w h ich  he placed 
two ties around the artery o f a liv in g  an im al, isolating a segm ent o f



4 8 D O C T O R S

the vessel short enough that it could be show n to in clu d e no an as
tom oses from  veins. W hen the artery w as cut, the blood that w as 
predictably found in  it could only h a ve  been there before the incision  
w as m ade.

He used ligatu res also to show  that arteria l pulsations origin ate 
in  the h eart and are not, as his contem poraries thought, caused by 
rh yth m ic dilatation s o f the pn eum a w ith in  them . By tying off a m ajor 
artery in  the leg  o f a dog h e obliterated  the pulse beyond it, even 
though the distant portion o f the vessel w as still filled w ith  blood. 
W hen the liga tu re  w as rem oved, the pu lse  returned, w h ic h  allow ed 
h im  to rea ch  the proper conclusion  that arteria l pulsation  is tran s
m itted from  above, sp ecifica lly  from  the heart.

To dem onstrate that the heart, lik e  the arteries, also contained 
m ore than pneum a, G alen  inserted a fine-bore rig id  tube through the 
w a ll o f an  a n im a l’s b eatin g le ft ven tric le  and into its cham ber, result
in g in a  pu lsatin g spurt o f  red blood. A t th is point, how ever, the G reek 
ph ilosopher in  h im  could not resist the accustom ed cogitations, 
w h ic h  resulted in  h is thesis that the seem in gly  th in n er b righ ter red 
substance in  the le ft side o f the h eart and arteries is blood into w h ich  
has been m ixed  the inh aled , life-g iv in g  pneum a. N oting that the w all 
o f the le ft v en tric le  o f  the h eart is a lw a y s th ick er than  the right, he 
argued that th is w as n ecessary in  order to m ain ta in  the cen tral b a l
an ce and vertica l position o f the organ, sin ce the pneum a-filled con
tents o f  the le ft side are  not as h eavy as the dark, apparen tly  m ore 
viscid  blood o f the right.

G alen ’s know ledge o f the heartbeat cam e from  h is an im al v iv i
sections and from  at least one exp erien ce he had in  w h ic h  the 
diseased breastbone o f a ch ild  decayed aw ay, a llo w in g  h im  a direct 
v iew  o f the h eart’s action. H is conception  o f the c ircu latio n  o f the 
blood is too com p lex  to discuss in  a w ork o f th is nature, but essen
tia lly  h e thought o f  it as a soaking to-and-fro system  o f irrigation  
rath er than  a c irc u la r  series o f events in  w h ic h  the sam e liquid  is 
purified, aerated, fortified, and repum ped again  and again. S ince his 
theoretics required that the pn eum a som ehow  find its w ay  into the 
veins, h e  presupposed that there are  pores in  the septum  betw een the 
le ft and righ t ven tricles w h ich  a llow  the sp iritu al essen ce to pass into 
the part o f the bloodstream  that b rin gs n utrition  to the perip h ery  o f 
the body w h ile  blood passes in the opposite direction, from  righ t to 
le ft ventricle . W illia m  H a rvey ’s proof, in  1628, that these pores do not 
exist b ecam e one o f the m ost devastatin g b rickbats throw n  at the 
G reek p h ysic ian ’s reputation  by the research ers o f  the seventeenth 
and eigh teen th  centuries.

G alen ’s study o f th e role o f  the d iap h ragm  and chest w a ll in
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respiration, how ever, w as another m asterfu l investigation: a series o f 
ingen ious exp erim en ts in volvin g the cuttin g o f various specific 
nerves and m uscles, in  order to d iscover the w ays in  w h ich  the m ove
m ent o f  a ir  w as affected. As a result, G alen  w as the first to propose 
that it is the exp an sion  o f the cav ity  o f the chest by the d iap h ragm  
and th o racic  m uscles that fills the lungs, rath er than vice  versa. An 
exp erim en t h e did to prove his thesis is illu strative  o f the sop histica
tion o f h is m ethods, w h ic h  w ere so in  ad van ce o f th eir tim e as to 
m a tch  those o f laboratory investigators o f  a m uch later period. He 
m ade a sm a ll in cision  betw een  two ribs o f  an  an im al, around w h ich  
he then sn u gly  stitched the m outh o f a b ag or a n im a l b ladder a fter 
a b it o f a ir  had been allow ed  to enter the cav ity  o f the chest. T h e  bag 
could then be observed to fill and em pty d urin g exp iration  and in sp i
ration respectively, dem onstrating the p artia l vacu u m  created by 
exp an d in g the chest cavity. It is th is p artial vacu u m  that sucks the 
outside a ir  into the w in dp ipe and lungs; that G alen  w as ab le  to prove 
it speaks volum es for the c la rity  o f  h is th in kin g in  those situations 
w h en  he chose not to obscure his interpretations w ith  the obfuscatin g 
fog o f philosophy.

In yet another b rillia n t exp erim en t G alen refuted the com m only 
h eld  b e lie f  that u rin e is produced not in  the kidneys but in  the b lad 
der. H ere too, he used the ligatu re w isely. He tied o ff the conduit 
betw een  the tw o organs, the ureter, and pointed out that no m atter 
w h ere a lo n g its len gth  h e did so, the colum n o f u rin e n ever could be 
show n  to pass beyond the ligature. I f  h e tied ea ch  ureter at its ex it 
point from  its kidney, both o f them  and the b ladder rem ain ed  em pty, 
a p la in  confirm ation  that it is the kidney, and not the bladder, in 
w h ic h  u rin e is m ade. Som etim es the sim plest proofs are the most 
elegant.

T h ere  are  m an y m ore such  exp erim en tal exam p les in  G alen ’s 
w ritings, c le ve rly  designed and properly interpreted. R ather than 
attem pt to catalogu e h is discoveries, I w ill confine the rem ain in g 
discussion  o f them  to h is exem p lary  studies o f the nervous system.

H ere G alen ’s ph ysio lo gical exp erim en ts are m odels o f precision  
and accu racy. M ention has a lread y been m ade o f h is study o f the 
m ech an ism  o f breathing: by cuttin g the p h ren ic  nerve, w h ic h  passes 
dow n from  the n eck  to supply the d iap hragm , h e dem onstrated the 
role o f th is structure in  respiration; by destroying the n erve d istribu
tion to the m uscles o f the chest w all, h e  w as able to id en tify  the role 
p layed  by those structures as w ell; by cuttin g the sp in al cord at v a r i
ous levels  in  the upper back, h e disabled  successive segm ents o f 
m uscle, in  order to in vestigate the coordinated effort required to e x 
pand the cav ity  o f  the thorax.
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He noted that w h en  an up-and-down incision  is m ade along the 
cen tra l a xis  o f  the sp in al cord, no p aralysis ensues, sin ce ea ch  side 
sends out its n erves independently o f the other. On the other hand, 
cu ttin g the cord tran sversely  at an y level results in p aralysis o f all 
m uscles supplied by the n erves below  the incision. I f  only one side is 
cut, the p alsy  is restricted  to eith er left- or right-sided m uscles.

G alen ’s exp erim en tal studies o f  the sp in al cord w ere confirm ed 
by c lin ica l observations o f in juries he treated in his practice. Since 
the n erve supply to the arm s arises in  the neck, traum a to cervica l 
verteb rae served as an opportunity to learn  about the effects o f cord 
com pression on the fun ction  o f the arm  as w ell as the d iap h ragm  and 
th e m uscles below  the injury.

N one o f these m atters had been understood before G alen, nor had 
any such exp erim en tal m ethods been used. W ith s im ilar  techniques, 
h e  dem onstrated a ga in  and a gain  to any w ho responded to h is oft- 
repeated invitation  to “ com e and see for yourselves” that the voice 
origin ates not from  the heart, as h is contem poraries had been taught 
by studying Aristotle, but from  the laryn x, w h ich  is the upperm ost 
portion o f the trachea, or w indpipe. He exp la in ed  that the recurren t 
lary n g ea l nerves, w h ic h  h e discovered, a ctivate  the la ry n x  to m ake 
it m odify  the rush o f a ir  exp elled  from  the lungs in such a w ay as to 
cause its vo cal cords to vibrate. S ince the n erves origin ate in the 
brain, it is therefore the brain  that controls speech, and not the heart, 
as tem pting as that m ore rom an tic proposition m ight seem . “T h e 
voice,” G alen  tells h is reader, “ reports the thoughts o f  the m ind.” In 
his exposition o f this process, G alen w arn s o f the dangers o f using 
sim ple assertion instead o f observed facts to exp licate  the w orkin gs 
o f the body, n ever quite ap p reciatin g  that he h im se lf w as g iven  to the 
sam e fa ilin g  each  tim e h e took leave  o f the prin cip les en unciated  in 
his credo, by in d u lg in g in theology and surm ise. H ere is G alen, in 
ve igh in g  again st those w ho h ave eyes but w ill not see the truths he 
b rin gs to them : t

When I tell them this, and add that all voluntary movement is 
produced by m uscles controlled by nerves com ing from the 
brain, they call m e “a teller o f marvelous tales,” and have no 
argument beyond the sim ple assertion that the trachea is near 
the heart. But w hat I say I can demonstrate by dissection. They 
have chosen the short and easy way instead of the long and 
arduous w ay w hich alone leads to the desired end; but the short 
and easy way fails to attain the truth. . . . No one has ever been 
able to withstand m e when I have demonstrated the m uscles of 
respiration and voice. The m uscles move certain organs, but
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they themselves require, in order to be moved, certain nerves 
from the brain, and i f  you intercept one of these with a ligature, 
im m ediately the m uscle in w hich the nerve is inserted and the 
organ moved are rendered motionless. Whoever is really a lover 
o f truth, let him  come to me, and i f  only his senses are unim 
paired he shall see clearly in the anim als themselves that free 
or norm al inspiration is caused by certain organs, muscles, and 
nerves. . . . Also I w ill show you the organ of voice, the larynx, 
its motor m uscles and the nerves of those m uscles com ing from 
the brain; and sim ilarly with the tongue, the organ of speech. I 
w ill prepare several anim als, and show that sometimes one, 
sometimes another, of these activities is abolished when the 
several nerves are divided.

G alen ’s new  an atom ical d iscoveries w ere im portant, but w ere 
not as va lu a b le  a contribution  as the detailed  precision  o f description 
he brought to the understanding o f the relationships betw een  already 
know n structures. H is an atom ical n arratives provided a three-di
m ensional im age that clarified  perception o f just w h ere it is that 
various organs, tissues, and vessels rea lly  lie  in the liv in g  patient. 
L ike a ll good teachers o f c lin ica l m ed icin e today, he stressed the 
im portance o f topographical anatom y, so that the properly trained 
p h ysician  m ight know  exa ctly  w h a t lies un dern eath  every sm all area  
o f skin  surface; w ithout such  know ledge, p h ysica l exam in ation  is a 
useless exercise.

G alen  bu ilt upon the ideas o f h is predecessors to construct a 
conceptual schem e o f the body’s m echanics. By his form ulation, the 
three fu n dam en tal organs o f the body are the heart, the brain, and 
the liver; the pneum a, the inn ate heat, and the four hum ors are, as 
before, the essen tial ingredients. From  its source in the inspired  air, 
the pn eum a enters the le ft ven tric le  o f  the heart, w h ere it is acted 
upon to undergo a ch an ge into w h a t is called  “ vita l pn eum a.” T h e 
h eart b ein g the source o f the inn ate heat, the substance that is trans
m itted from  the le ft ven tric le  into the arteries is blood that contains 
life  itself, sin ce it is m ixed  w ith  the v ita l pn eum a and w arm ed by the 
inn ate heat. T h e pneum a that ascends to the brain  is there converted 
to the “p sych ic  pn eum a,” in a w ay  that depends for its consum m ation 
on one o f G alen ’s an atom ical leaps o f faith: because h e found a coiled 
netw ork o f blood vessels, called  the rete m irabile, at the base o f the 
skull o f h is anim als, he decided that in passin g through its convolu
tions the pn eum a w as delayed long enough to p erm it the start o f  its 
conversion  from  vital pn eum a to p sych ic  pneum a, the product o f the 
brain. T h e  brain  b ein g the regulator o f th in kin g, fee lin g, and m ove-
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m ent, the p sych ic  pn eum a is sent out in  the nerves, w h ic h  are o f 
necessity  th erefore hollow , to reach  their en ding points throughout 
the body.

T h e  role o f the liver, accordin g to the G alen ic  form ulation, is to 
take in  digested food at its bottom and ch an ge it into blood, w h ich  
leaves by going out th e la rg e  vein  at the top. In this organ also, the 
v ita l sp irit w h ic h  w as o rig in ally  in h aled  is converted to “vegetative 
pneum a,” the source o f n ourish m ent o f the an im al. T h e  vegetative 
pneum a, m ixed  w ith  the blood, enters that large vein, the ven a  cava, 
w h ich  im m ed iately  b ran ch es and becom es the source o f a ll the other 
veins o f th e body.

T h e  sch em e thus becom es clear. T h e  vein s are the conduits for 
the n ou rish in g blood, the arteries for the life -g iv in g  v ita l pneum a, 
and the n erves for the p sych ic  pn eum a w h ich  b rin gs m ovem ent and 
sen sib ility  to the tissues. T h e  perip h ery  is united w ith  the cen ter o f 
l ife  and in n ate heat. In the second century, and even  in  the seven
teenth, there seem ed to be a  kind  o f reassu rin g coh eren ce to the 
w h ole thing.

U n fortunately  for G alen ’s m odern reputation, how ever, the 
hum an  body has no pneum a, no hum ors, and no inn ate heat, ju st as 
surely  as it has no rete m irabile. In the very  paragrap h  in  D e Usu 
P artium  in  w h ich  he describes how  h e know s the fun ction  o f the rete 
m irabile  even  though h e has no exp erim en tal proof o f it, h e reveals, 
and proudly at that, the te leological hand o f the theology that guides 
his dissections even m ore than  does the hand o f science:

And I shall now say again what I said at the beginning of the 
w hole work, nam ely, that it is impossible for anyone to find the 
correct function of any part unless he is perfectly acquainted 
w ith the action of the whole instrument.

To G alen, the “ action  o f the w hole instrum ent” is to dem onstrate the 
perfection  o f God’s work.

T h is has perhaps been an oversim plified  su m m ary o f a  series o f 
ideas that in the o rig in al are fa r  m ore com plex and often con tradic
tory. It is presented only to dem onstrate how  fa r  afield G alen  w as 
taken by his speculation  and theology. It w as ju st th is kind o f th in k
ing that w as the desp air o f scholars o f m edicine w h en  the R en ais
sance rev iv a l o f learn in g took place. T h ey  tended to becom e exa s
perated by h is errors, forgettin g his real contributions and forgetting 
also that it w as w ith  h im  that th eir ow n exp erim en tal m ethods had 
originated.

G alen placed diseases into three categories: those o f the hum ors,
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those o f the tissues, and those o f the organs. H is therapeutics, not 
surprisin gly, are  s im ila r  to those o f the H ippocratics. N oxious sub
stances su ch  as an excessiv e  hum or w ere to be evacuated  by the 
appropriate m easures. Sym ptom s w ere to be com bated by m ethods 
that exerted  a  counteractin g influence. Thus, cold w as treated by the 
application  o f w arm th, and b leedin g w as used to decrease plethora. 
B leeding w as also considered to be b en eficia l in  the treatm en t o f 
fever, acu te  in flam m ation, and severe pain. B ecause treatm ent m ust 
be not only sp ecific  but gen era l as w ell, considerable use w as m ade 
o f ch an ges o f diet, location, and w h a t w e ca ll today the life-style. 
Patients w ere g iven  m assages, bodily exercises, and a va riety  o f 
baths, from  sun to mud.

G alen  inh erited  from  h is teachers a great fa ith  in  the efficacy o f 
p h arm aceu tica l preparations, w h ich  w ere prescribed sin gly  and in 
com bination. He h im se lf b ecam e quite extravagan t in  the use o f 
drugs, p a rticu la rly  b otan ical preparations. Such  a polyp h arm acy 
w as m uch in keep ing w ith  the custom  o f the tim e, but G alen  seem s 
to h a ve  exceeded h im se lf in  tryin g to p lease his patients, a  tem pta
tion w h ic h  som e p h ysician s to this day h ave not been able to resist. 
T h e  h istorian  o f scien ce G eorge Sarton points out that G alen ’s drugs 
w ere im ported from  a ll parts o f the R om an E m p ire and beyond. His 
ingredients cam e from  as fa r  a w ay  as Syria, Egypt, A sia  M inor, India, 
M acedonia, N orth A frica , Spain, and Gaul. H is w ritin gs contain 
m any h ig h ly  com plicated  prescriptions, in clu d in g one w ith  ap p ro xi
m ately  a hundred constituents. T h e  w ord “ g a le n ica l” rem ain s still in 
the p h arm aceu tica l vocabulary, sig n ify in g  a  class o f drugs that are 
not c h em ica l in  nature.

L ong a fter the theories on w h ic h  they w ere based had been de
bunked, G alen ’s concepts o f sickness and its treatm ent continued to 
h a ve  a p ervasive influence on the d a ily  p ractice  o f m edicine. Indeed, 
it is a m easure o f m ed icin e’s progress over the past fifty years that a 
goodly n um ber o f h is rem edies w ere still b ein g used un til w e ll into 
the tw entieth  century. T h ey  are listed in  a 1934 publication  by the 
G alen  sch olar Joseph W alsh as follows:

Opium, hyoscyamus, tannic acid, chalk, ginger, aloes, scam- 
mony, colocynth, cassia, rhubarb, castor oil, olive oil, barley 
water, licorice, turpentine, squills, ammonium chloride, sul
phur, zinc oxide, copper sulphate, valerian, gentian, cardamon, 
cinnamon, and various balsas and gums. They [ancient physi
cians] had supposed hydragogues [substances that cause watery 
evacuations, such as urine or loose stool], cholagogues [medi
cines that increase the flow of bile] like scammony, expectorants
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and analogous preparations without number. They had more 
highly recommended remedies for baldness than a dozen mod
ern barbers and more depilatories than are advertised in our 
daily newspapers. In addition we still employ, though not to the 
sam e extent, massage, ointments, baths, mustard plasters, cup
ping and bloodletting.

No w on der that O liver W endell H olm es told the M assachusetts 
M edical Society in  i860: “ I firm ly b elieve that i f  the w h ole m ateria  
m edica  as now  used could be sunk to the bottom  o f the sea, it w ould 
be a ll the better for m an kin d— and a ll the w orse for the fishes.”

O f a ll the p rin cip les o f  H ippocrates honored by G alen, none held 
a h igh er position than  the im portance o f prognosis. It is c lear  from  
his w ritin gs that he considered it not only a great help  in  d eterm in ing 
proper treatm ent, but o f  in ca lcu la b le  va lu e  in practice-build in g, a 
m erit not underestim ated by the p h ysician s o f Cos, or o f  N ew  York 
and Boston, for that m atter. It seem s to h a ve  been the m ost im portant 
o f the ingredients o f  the treatm ent by w h ich  G alen, in  176, cured 
M arcus A u reliu s o f an affliction he correctly  diagnosed as overin dul
gence. T h e  im pression  m ade on the em peror by the diagnosis, prog
nosis, and therapy m ust h ave gone a long w ay  tow ard en surin g the 
doctor o f the h igh  p la ce  in the esteem  o f h is d istin guished patient 
w h ich  he w as to hold for so m an y years. G alen  describes the even t in 
gra p h ic  and im m odest detail, con cludin g w ith  M arcus’ statem ent o f 
gratitude:

He said to Peitholaos that now at last he had a physician and a 
courageous one, repeating that I was the first o f physicians and 
the only philosopher; he had tried many, not only the covetous 
but those greedy of fam e and honour and those filled w ith envy 
and m alice. As I have ju sj stated, this is the most rem arkable 
diagnosis I have made.

In his studies, G alen  recorded everything. H e em ployed research 
assistants, scribes, and a ll the h u m an  im pedim enta o f w h at would 
today be the eq u ivalen t o f  the laboratory o f a senior investigator w ith  
attached p u b lish in g house and printer. T h e  sheer volum e o f h is life ’s 
output is staggering. H e began w ritin g  in  his teens and continued 
un til h e  died at the age o f seventy, lea vin g  a body o f su rviv in g  w orks 
w h ich  form  h a lf  o f  a ll o f  the an cien t G reek m ed ical w ritin gs rem ain 
in g  to us; i f  the H ip pocratic Corpus is om itted, the fraction  becom es 
five-sixths. T h ey  occupy tw enty-tw o th ick  octavo vo lu m es o f closely 
printed m aterial, in  the standard edition  produced by K arl K uhn
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betw een  1821 and 1833. T h ere  w ere doubtless m any other G reek p h ysi
cian s w ho published a great deal, both b efore and a fter the m aster, 
but it says m u ch  about the esteem  in  w h ich  G alen  w as held that very 
little  o f th eir w ork w as considered im portant enough to be preserved.

T h ere  are un expected  p leasures in  readin g those few  o f G alen ’s 
treatises that h ave been translated into E nglish . Beyond w h a t has 
been described in  the foregoing account, h is autob iograp h ical com 
m ents and those on ethics, philosophy, religion, and contem porary 
life  are spread throughout the w ritin gs in  such  an unplanned w ay 
that the reader n ever know s w h en  a p a rticu la rly  tim eless gem  w ill 
ligh t up a page. A m ong m y favorites is one that ap p lies even m ore to 
the w orld o f today than  it does to the period in w h ich  it w as w ritten. 
It deals w ith  the verb al sup erabundance w h ich  the m ed ical w riters 
o f every age h a ve  le ft as th eir literary  m onum ents. A ccordin g to 
K enneth W arren, w ho at the tim e w as D irector for H ealth  Sciences 
at the R o ckefeller U n iversity  in  N ew  York, there w ere tw enty thou
sand biom edical jou rn als in  the w orld  in  1981. T h e  present num ber 
can  only be estim ated by usin g the figures provided by the Y a le  sci
en ce h istorian  D erek de Solla  Price, w ho tells us, “ For m ore than 300 
years, the pace o f grow th in  quantity o f a ll learn ed literatu re has 
been m ain tain ed  at a com pound interest, w ith  an  exponential in 
crease o f about 6 to 7 percen t each  year, a doubling in  size every  10 
to 15 years, and a tenfold in crease in  every generation  o f 35 to 50 
years.” Statistics lik e  these support the va lid ity  o f  the com m ent m ade 
by a 1985 correspondent to the New  England Journal o f  M edicine, 
w h o pointed out that the m ultitude o f a v a ila b le  outlets assures “ that 
a ll h igh -q uality  and im portant papers w ill be published, as w ill a l
m ost a ll m ediocre papers and the great m ajority  o f poor or trivia l 
ones.” A n yone w ho reads even a  few  o f the b asic  jou rn als o f  his own 
sp ecia lty  know s w e ll that today’s m edical literatu re contains fa r  
m ore duplication  than  is required to confirm  findings, fa r  m ore verb i
age than  is needed to m ake c lear  statem ents, and fa r  m ore poor 
w ritin g  than  readers should h ave to tolerate. A lthough things are 
certain ly  w orse than they h ave ever been, the d isease has ancien t 
roots, traceab le  at least as fa r  back  as the c iv ilizatio n  o f Egypt. Galen, 
w ho w ould h ave hotly denied it i f  told that he w as as gu ilty  o f such 
ch arges as anyone w ho has ever thrilled  to the sight o f h is own nam e 
in  print, had a  solution:

It was a law  in old Egypt that all inventions in the handicrafts 
had to be judged by an assembly of educated men and be written 
on pillars in a sacred place. Likew ise we should have an assem
bly of just and equally well-educated men. They should scruti-
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nize all that has been written, and deposit in a public place only 
w hat appears w orthw hile but destroy w hat is worthless. It would 
be even better i f  the names of the authors would not be pre
served, as they used to do in ancient Egypt. This would curb at 
least the excessive zeal for fame.

G alen  w as convinced that h e h ad  provided defin itive answ ers to 
m an y o f the m ysteries o f  N ature, answ ers w h ic h  w ould forever be 
venerated  as truth. H is m essage to posterity w a s that fu rth er investi
gation  w as superfluous: “ W hoever seeks fa m e by deeds, not alone by 
learn ed  speech, need only becom e fa m ilia r, at sm a ll cost o f trouble, 
w ith  a ll that I h a ve  ach ieved  by active  research  durin g the course o f 
m y en tire life .”  T h rou gh ou t the D ark  A ges and w ell into the s ix 
teenth century, m en took h im  at his word: instead o f recogn izin g that 
h e had laid  dow n the p rin cip les o f  scien tific  investigation, they ig 
nored those parts o f h is treatises that described the exp erim en tal 
m ethod, looking only at the absolute fin ality  o f h is answ ers and not 
at the questions he posed; instead o f rejectin g  his irration alities and 
conjectures, they c lu n g  to them  as though they had been com posed 
by an  oracle; instead o f th in kin g  for them selves, they en slaved  their 
m inds to the m em ory o f Galen.

W e do not h a ve  m u ch  inform ation  about th e cen tury  and a  h a lf  
that follow ed  G alen ’s death. W e know  only that by the m iddle o f the 
fourth  cen tury  h e had becom e established as m ed icin e’s lead in g au 
thority. From  this point onw ard, h e w as everyon e’s source o f re fer
ence; h e b ecam e the rea l p h ysician  w ho once w alk ed  th is earth  to 
interpret and d issem in ate the teachin gs o f F ath er H ippocrates, that 
by then m yth ical figure he had succeeded in  elev a tin g  to the stature 
o f a god. As the glory o f R om e faded, the r is in g  force o f G alenism  
b egan  to flood B yzan tium  and the E ast w ith  the p ecu lia r flickerin g 
ligh t o f  h alf-scien ce. M ade even  eerier by b ein g refracted  through 
prism s o f selectiv ity  and translation, its sp ectral glow  illum in ated  
less than w as obscured by the shadow s it created.

W hen the pow er o f Rom e declined late  in  the fourth  century, it 
ga v e  w ay  to the E astern  E m p ire centered in  Constantinople, w h ich  
lasted over a thousand years. D u rin g that m illen n iu m , scien ce w en t 
now here, a long w ith  the rest o f  sch olarly  activ ity , as the en ergies o f 
the em p ire w ere g iven  over to religious conflicts and the kinds o f 
con n ivan ce that h a ve  been called  “b yzan tin e” ever sin ce those dark 
days. Fortunately, the b irth  o f the M oslem  nation in  the eigh th  cen 
tury created a cu ltu re eager for learn ing, and the scien tific  treatises 
o f  the G reeks w ere soon translated  into A rabic. Not a lone G alen  and
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H ippocrates, but E uclid , Ptolem y, and A ristotle b ecam e lodestars to 
the Arabs, w hose subsequent m ed ical and scien tific  w ritin gs w ere to 
a great extent variation s, interpretations, and expan sions o f G reek 
teachings. A ra b ic  texts b ecam e the repository o f G reek science.

But there w ere problem s, o f  the sort that are in h eren t in the 
tran sfer o f know ledge from  lan gu age to lan gu ag e and society to soci
ety. T h e  first difficulty lay  in  the very  act o f translation, w h ich  in 
itse lf distorts greatly  even w h en  thoughts are transm itted betw een 
cu ltu res fa r  less d issim ilar than the H ellen ic  and M oslem . W ere this 
not enough, the form  in  w h ic h  m any o f the an cien t w ritin gs cam e to 
the translators had been alread y w arp ed  by several generation s o f 
com pilers and epitom izers. W hen an A rab  p h ysician  pored over 
Galen, h e w as lik e ly  to be studying not a tran slation  from  the origin al 
but the teach in gs as they had been interpreted by one o f the sm all 
herd o f self-appointed com m entators w h o appeared in  B yzantium  
after the m aster’s death. A m ong the m ost prolific o f these literary  
ja c k a ls  w ere O ribasius in the fourth  century, A etius and A lexan d er 
o f T ra lles  in  the sixth  century, and p a rticu la rly  P au l o f  A egin a  in the 
seven th century. P au l’s Seven Books, based large ly  on G alen ic  w rit
ings, form ed the foundation o f m edicin e durin g the en tire period 
w h en  M oslem  p h ysician s w ere at the h eigh t o f their repute. He w as 
the greatest o f  the safekeepers o f G reek m edicine, but its m ost prom i
nent revision ist as w ell, despite his praisew orth y intentions. T w o 
hundred years a fter  it w as w ritten, h is canon w as translated  by the 
Arabs, to becom e the basis for the m edicin e practiced  by both Mos
lem  and A rabic-sp eakin g Jew ish  p h ysician s o f the period. T h ere 
w ere m any o f them — R hazes, H aly Abbas, A lbucasis, Isaac Judaeus, 
M aim on ides— but the greatest w as A vicenn a, w hose eleven th-cen 
tury C anon  becam e, in  the w ords o f F ield in g G arrison, “ the fountain- 
head  o f authority  in  the M iddle Ages.” T h a t som e critics  resented his 
revision ism  is indicated  by a rem ark  m ade two and a h a lf  cen turies 
later by the ph ysician -philosopher Arnold o f V illan ova, w ho saw  him  
as “a  profession al scrib bler w ho had stupefied E uropean ph ysician s 
by h is m isinterp retation  o f G alen.”

It w as these A rab ic  m aterials then that fin ally  found th eir w ay 
into L atin  in  the eleven th  and tw elfth  centuries. T h e  process began 
at the B enedictin e abbey o f M onte Cassino in the eleven th  century. 
T h ere, a  C arthagin ian -born  m onk know n as C onstantine the A frican , 
th e “ M agister O rientis et O cciden tis,” translated la rg e  num bers o f 
A ra b ic  m ed ica l texts into Latin . H is w ork has been referred  to by the 
G erm an  m ed ica l h istorian  K arl Sudhoff as “ a sym ptom  o f a great 
h isto rical process,” the entry o f M oslem  and Jew ish  th in kin g into
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w estern  m edicine, w ith  the return to its origins o f the prodigal art o f 
healing. But a lthough the translation  o f H ellen ic scientific texts into 
L atin  exerted a  great en ergizin g effect on E uropean thought, w h at 
the E uropeans w ere studying w as G alen  by w ay o f com pilers like  
Paul, and translations from  G reek to A rab ic  to Latin . W hen to the 
problem  o f m u ltip le  translations is added the potential for error 
introduced by m ed ically  untutored scribes laboriously hand-print
in g each  m anuscript, it becom es obvious that it w ould h ave taken 
a  series o f m iracles to preven t m ajor distortions from  appearing. 
Alas, no such  m iracles occurred, and the true reviv a l o f Greek 
lea rn in g  had to w a it u n til a fter the conquest o f Constantinople by the 
T u rks in  1453, w hen  G reek scholars m igrated  to Italy, b rin gin g w ith  
them  the actu al books and m anuscripts o f the ancients. Europeans 
thereupon b egan  to learn  Greek, to read G alen  and H ippoc
rates in the original, and to tran slate them  directly  into Latin. O nly 
then could real m ed ical scien ce begin  again, w h ere G alen had left it 
thirteen  hundred years before. It is a sad irony that his new  in te llec
tual heirs w ould use his exp erim en tal m ethod to tram ple his repu ta
tion into the dust, h is errors and the cen turies o f corruption o f his 
teach in gs b lin d in g them  to the fa ct that it w as he w ho had con
structed the fram ew o rk  upon w h ich  they w ould now  build. In 1896, 
in  the H arveian  O ration to the R oyal C ollege o f P hysicians, G alen ’s 
ill-deserved fa te  w as lam ented by Dr. Joseph Payne, P h ysician  to St. 
T h om as’s Hospital:

Harvey’s discovery o f the circulation [1628] was the clim ax of 
that movement w hich  began a century and a h a lf before with 
the revival of the Greek m edical classics and especially of Galen; 
for without Galen’s insistence on the all-importance o f anatomy 
in every branch of m edicine and surgery the anatom ical revival 
would probably never have taken place. What honour or grati
tude has Galen received for this signal service? In modern times
scanty praise or none In some modern works, nay, sometimes
even in a H arveian Oration, we hear only o f the astounding 
errors o f Galen. There is, perhaps, no other instance of a man of 
equal intellectual rank who has been so persistently misunder
stood and even misrepresented— a reaction doubtless from the 
extravagant hom age form erly paid him.

F in ally , it is to M arcus A urelius that w e  m ust turn to find the 
w ords by w h ich  G alen  h im se lf w ould h ave chosen to be described. A 
dozen generations o f E uropean schoolboys h ave im proved their 
G reek through readin g the philosopher-em peror’s M editations,
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called  by classicists the h igh est eth ica l product o f th e an cien t m ind. 
At every instant o f its gentle author’s life , but only at the best m o
m ents o f G alen ’s, these two great th in kers o f  the second century 
affirm ed and exem p lified  one o f the m ost often quoted o f the m ajestic  
pronouncem ents to be found in  that sub lim e testam ent:

I  search after truth, by w hich man never yet was harmed.



3
*

A N D R E A S  V E S A L I U S  
A N D  T H E  R E N A I S S A N C E  O F  M E D I C I N E

A certain  fe w  w ritin gs h a ve  m arked such  profound turnin g points in 
the developm ent o f scien ce that th eir subject m atters, or at least their 
authors, are fa m ilia r  even  to people w ithout m u ch  know ledge o f the 
field. P erh ap s the best exam p le is C h arles D arw in ’s O rigin o f  Species. 
T h ere  are  not a lot o f  others— only a  sm all num ber o f w orks are 
perceived  as b ein g truly m onum ental, the products o f  the genius o f 
such  easily  recogn izab le figures as G alileo, N ew ton, Freud, and E in 
stein. T h is  perception o f extrem e rarity  is, how ever, m yopic. It does 
not take into accoun t a fa ct that is but poorly recognized: other 
b ran ch es o f scien tific  lea rn in g  that are  not as w ell celebrated  as, for 
exam ple, p h ysics and psychology h a ve  taken ju st as startlin gly  new  
courses fo llo w in g  the ap p earan ce o f a sin gle  pub lication  less w ell 
know n and o f a sign ifican ce less u n iversa l than the contributions o f 
those ascendant figures.

T h ere  exists another defect o f popular perception as w ell, this 
one due less to shortsightedness than to a b lurred im age o f ju st how  
scien tific  progress is actu ally  m ade. T h is  p a rticu la r form  o f in te llec
tual astigm atism  results from  the b e lie f  that any g iven  m ajor ad
van ce appears in  a ligh tn in g  bolt o f inspiration, creatin g  know ledge 
w h ere none had previously  existed. But in  fact, no great scien tific  
d iscovery com es about in  this instantaneous w ay; va lu a b le  concepts
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arise  only from  va lu a b le  precedents. T h e  op erative verb  chosen for 
the first sen tence o f th is ch ap ter is “m arked,” not the m ore dram atic 
“ created.” For in  truth the great scientists h a v e  a lw ays presented 
their gifts to a w orld m ade ready to receive  them  (albeit som etim es 
k ick in g  and scream in g) by cu ltu ra l chan ges w h ich  h a ve  brought 
m ankind  to that point and prepared the m ilie u  out o f w h ic h  the 
in sights o f notable in d iv id u als can  em erge. E very  gian t o f scien ce 
has had h is com in g presaged, indeed m ade inevitable, by predeces
sors w hose ow n w ork attested that a n ew  w ay  w as arisin g  o f finding 
and in terpretin g inform ation. And so the fam ous texts m ark  rath er 
than create  the m om ent at w h ich  one in d ivid u al boldly announces 
that it is tim e to ackn ow ledge openly w h a t others h a ve  begun to 
suspect. A  n ew  vision  o f truth  then appears, w h ic h  finds its form  
because a p a rticu la r investigator has had the courage to stick his 
n eck out and take m atters one critica l step beyond h is fellow s.

E ven  the less-know n turnin g points in  science, a lthough not as 
rare  as is com m on ly thought, are  n everth eless few  and separated by 
long gaps in  tim e. But, w ondrous to tell, tw o o f them  occurred in a 
sin gle  year, one in  astronom y and the other in m edicine. M aking the 
coin cid en ce a ll the m ore rem arkab le  are  tw o circum stances: first, 
that the contribution  in  astronom y w as m ade by one o f the oldest 
w orkers w ho ever advanced science, w h ile  that in  m ed icin e cam e 
about through the efforts o f  one o f the youngest; second, that both 
m en had been trained as p h ysician s at the sam e school, the U n iver
sity o f  Padua. T h e  graybeard  w as the seventy-year-old N ico laus 
Copernicus, w ho in  1543 received, probably on h is deathbed, the first 
printed copy o f h is D e R evolu tion ib u s O rbium  Coelestium , w h ich  
showed that it is the sun, and not the earth, that is th e cen ter o f our 
solar system . T h e  youth w as the tw enty-eight-year-old A ndreas 
V esalius, w hose D e H u m a n i Corporis Fabrica  paved the w ay  for 
m odern scien tific  m ed icin e by presentin g to the w orld the first a ccu 
rate know ledge o f h u m an  anatom y and a m ethod by w h ic h  it m ight 
be studied.

T h e  book o f V esalius is an  exem p lar. It ep itom izes the confluence 
o f scien ce, technology, and cu lture in  a w a y  that few , perhaps no, 
other books h a ve  ever done. It w as an outgrow th o f the vigorous spirit 
o f  the R enaissance, and in  som e w ays is the h igh est expression  o f the 
R enaissance m ode o f thought: w h ile  it celebrates a return  to the 
log ica l thought and observation al m ethods o f the Greeks, it eschew s 
th e ir  tendency tow ard conjecture and ph ilosoph ical speculation. T h e 
best o f  antiquity  is revived, and its errors discarded. T h is  is p articu 
la r ly  d iscern ib le  in  the lan gu ag e o f the text, an erudite form  o f Latin  
that is rem in iscen t o f  the finest o f  R om an rhetoric. W ith the publica-
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tion o f the Fabrica, as it is com m only called, m ed icin e w as finally  
lifted  out o f the m ed ieval m urkin ess into w h ic h  it had been im 
m ersed by the com pilers, interpreters, and m istran slators o f Galen. 
T h e  sounds o f sw eet reason and scien tific  detachm en t are heard in 
the vo ice o f a  w riter educated in  the classics, sk illed  in the lan gu age 
and literatu re o f the tw o an cien t cultures, and im bued w ith  those 
rediscovered va lu es o f  antiquity  that ga v e  Europe its R eviva l o f 
Learn in g.

W h ile  representin g a return to the G reek em p hasis on the d irect 
study o f nature, the Fabrica  also provided for the first tim e in history 
a  veh icle— the tech n ica lly  accurate, m agn ificen tly  annotated illu s
trations— by w h ich  n atu re ’s secrets m igh t be learned. For, despite its 
literary  virtues, it w as not the text proper that m ade the project 
succeed; indeed, the text o f the Fabrica  rem ain s the least-read o f the 
great books o f m edicine, and to this day only fragm en ts o f it have 
been translated into E nglish. T h e great glory o f the V esalian  m aster
p iece lies  in  its illustrations. E xecuted  by one o f T itia n ’s ablest pupils, 
th ey  brought anatom y to life  on the printed page.

T h e  artists o f the R enaissance w ere in trigued not only by per
spective, but also by m otion— the how  and w h y o f m ovem ent and 
action. O ne need only g la n ce  at the d raw in gs o f Leonardo da V in ci 
to ap preciate that his studies o f the hum an  form  w ere the outgrow th 
o f his life lo n g  pursuit o f the m ysteries o f  m obility, w h eth er liv in g  or 
m ech an ical. M odern m ed icin e owes m uch to the dissections o f A n 
dreas V esalius, but perhaps even  m ore to Leonardo, to M ichelangelo, 
to T itian , to R aphael, and to a ll the others w ho recognized, in  their 
a rtistic  hum anism , that the depiction  o f the fu n ctio n in g h u m an  body 
w as w orthy o f th eir m ost devoted labors. For the very  title o f the 
V esalian  vo lu m e expresses the fa ct that the anatom y it describes is 
not static. T h e  w riter and the artist go beyond form — they are teach 
in g function. L ike G alen  b efore him , V esaliu s w rites o f the uses o f the 
parts. T h e  m ean in g o f the w ord fa b rica  w as discussed by the E n glish  
m ed ical h istorian  C h arles S in ger in an artic le  he w rote for the Tim es  
Literary Supplem ent, published on the four hundredth an n iversary  
o f the events o f 1543.

It must not be translated “fabric,” nor does “m echanism ” quite 
render it. In classical usage it means “an artisan’s workshop” 
where something is going on and, by transference, the art or 
trade itself. This is reflected in modern German, Fabrik (fac
tory), and rather better in French, fabrique, w hich means both 
the process of m aking and the place w here things are made. In 
Renaissance Latin the word has kinetic associations. A good— if
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unliterary— rendering would be “works” or “workings.” De 
H um ani Corporis Fabrica, “On M an’s Bodily Works.” It was a l
ways “works” in action, livin g anatomy, that Vesalius w as trying 
to describe and, as a corollary, he had alw ays in mind the body 
as a whole— the living body.

It m ust, accordin gly, be recognized that the pages o f the Fabrica  are 
in  m any w ays the cu lm in ation  o f the w ork o f the artists. It w ould 
h ave been im possible had not the artists o f  the tim e been observers 
and doers o f dissection, ju st as the artistic  trium phs o f the Italian  
school w ould n ever h a ve  been created  w ere it not for th e anatom ists.

T h ere  are  several other varieties o f artist w hose w ork is dis
p layed  in  the Fabrica. T h ese are  the printers w ith  their n ew ly  d evel
oped techniques o f typography, and the fash ion ers o f the w onderful 
w ooden b locks to w h ic h  th e draw n  pictures w ere tran sferred  b y  a 
tech n ique th at had  been  developed only d urin g the previous h alf- 
century. To m an y observers w hose interest in  the history o f scien ce 
is perip heral, the sign ifican ce o f th e Fabrica  is that it represents a 
trium ph o f the art o f m a kin g  books. T h e  typography, the illu stra 
tions, the correlation  o f the text w ith  the p ictoria l m aterial— a ll o f 
these factors m ade its publication  a turnin g point not only in  m edi
cine, but in the history o f education  and the history o f the printed 
book as w ell. Som e contem porary pub lication s had approached its 
qualities, but n othin g e x a ctly  lik e  it had ever b efore been published; 
it b ecam e th e prototype o f a  vo lu m e for the teach in g o f science. It 
w en t ju st fa r  enough beyond its closest predecessor to turn the re
m a rk ab le  co m er tow ard the m odern textbook.

So the w a y  for the F abrica 's p u b lication  had been prepared by 
the developm ent o f the technology o f book production and by the 
h u m a n istic  ph ilosophies that accom p an ied  the R eviva l o f  L earning. 
A n other v ita l elem en t w a s th e rise  o f the un iversities, esp ecia lly  in  
Italy.

“ U n iversity” is a w ord not easily  defined. It refers, in  its prim ary 
sense, to a com m unity, m ore or less organized, o f  scholars and teach 
ers. T h e  b egin n in gs o f the concept are  u su ally  traced to P lato ’s A cad 
em y, so n am ed for the o live  grove o f A cad em e in  w h ic h  the ph iloso
p h er taught. T h e  great lib rary  o f  A lexan d ria , founded in  the third 
cen tury B.C., w as the n ucleus o f a  s im ilar  in tellectu al u n it for study 
and teaching, but fa r  m ore extensive. A  closely  related  phenom enon 
w as the developm ent o f the rab b in ica l academ ies o f the first few  
cen turies a .d .,  out o f w h ic h  cam e the p rin cip les o f T a lm u d ic  Juda
ism , and w h ic h  gave rise to the yeshivoth, or sem in aries. In fact, 
these m ay h a v e  had  a  m ore d irect effect on the genesis o f  the Euro-
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pean  u n iversities than  did the ea rlie r  institutions, sin ce the ye- 
shivoth, u n lik e  the G reek establishm ents, continued to flourish 
throughout the M iddle Ages.

In an y case, the school founded at Salerno in  the ninth century, 
p rim a rily  for the study o f m edicine, is gen era lly  considered to be the 
first un iversity. C ircu m stan tia l evid en ce o f the in flu en ce o f the 
Judaic academ ies is to be found in  the fa ct that, n otw ithstan ding the 
ram p an t religious persecution  o f the tim e, Salerno provided a safe 
in te llectu al h aven  for Jew ish  teachers and students— although, in 
truth, so m an y o f th e custodians o f the old G alen ic  m edicin e w ere 
A rab ic-sp eak in g Jews that the u n iversity  authorities had little  choice 
in  the m atter, even  had  th ey w ished it otherwise.

In th e eleven th  and tw elfth  centuries, w h en  A ra b ic  m anuscripts 
b egan  to be translated  into Latin , and E urope rediscovered G reek 
learn in g , scholars congregated in  various cities, so that one by one 
the great un iversities o f the R enaissance m ade th eir appearance. 
A lth ough  organized in  d ifferen t w ays and founded in  response to 
d ifferen t needs, the b asic  fun ction  o f each  w as study, investigation, 
and discussion  carried  out by fa cu lty  and students com ing together 
from  various parts o f the land, or, in  som e notable instances, from  the 
en tire continent o f Europe.

T h e  foregoin g im p lies th e existen ce o f a certain  freedom  of 
thought and u n iversa lity  o f c itizen ship, but this w as not gen era lly  
th e case. For one thing, u n iversity  teach in g w as u su ally  under the 
control o f  the ecc le siastica l authorities; it w as fu rth er h am pered  by 
th e various relig iou s w ars and intoleran ces o f  the tim e, as w e ll as by 
territoria l conflicts. But th e situation  w as d ifferen t in  Italy. T h ere, the 
V en etian  R epublic, recogn izin g that its econom ic pow er rested on 
free  trade and easy access, saw  its best interests served by its protec
tion o f the foreigners in  its m idst and the en couragem en t o f their 
enterprises. T h e  in tellectu al freedom  that w as the outcom e o f this 
en ligh ten ed  attitude reaped rew ards that h ave benefited w estern  c iv 
ilizatio n  ever since. N ot the least o f  them  w as the heady acad em ic 
atm osphere at the U n iversity  o f  Padua, w h ich , under the w ise  ru le  
o f  V en ice, drew  students from  a ll o f Europe. T h e  n ourish in g and 
flourish in g o f R en aissan ce scien ce began in  that place. T h e  m edical 
h istorian  Arturo C astiglion i has described its role:

At a time in w hich a great passion for studies, a great love of 
beauty, and an inexhaustible desire for glory vivified all the 
works of the Italian artists and scholars, students and teachers 
from  all parts o f Europe cam e to Padua, w hich had become the 
center o f scientific research. Here astronomers sought the secret
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of the stars, physicians the m ystery of life, m athem aticians the 
answers to the most difficult problems of geometry and of alge
bra. Copernicus, the Pole, prepared the w ay for Galileo; 
Vesalius, the Flem ing, w as the forerunner of Harvey and M al
pighi; Fracastorius, the Italian, m arked the road to modern pa
thology.

O f a ll the m an ifestation s o f R en aissan ce hum anism , the most d irect 
m ust h a ve  been the renew ed interest in  the study o f m an ’s body. 
C h ristian ity  h ad  exerted  an  in h ib itin g  influence on such in vestiga
tions. Its doctrines d im inished  the im portance o f m an ’s corporeal 
b ein g as com pared to that o f h is soul, and its authorities w ere quite 
satisfied w ith  the teleological precepts o f G alen. A lthough h is Creator 
w as quite d ifferen t from  the Judeo-Christian God, the ch u rch  and the 
synagogue w ere  united in the b e lie f that the G alen ic  construct a c
corded w ith  th eir dogm a fa r  better than did any in trusive efforts o f 
objective research.

N evertheless, none o f th is should be construed to m ean that the 
ch u rch  officially  prohibited dissection, b ecau se it m ost assuredly did 
not. W hen the m ed ical school at Bologna added to its cu rricu lu m  the 
opening o f the h u m an  body for an atom ical dem onstrations in 1405, 
and Padua follow ed  suit in  1429, the bishops uttered no protest. As 
ea rly  as 1345, in fact, a p h ysician  n am ed Guido de V igevan o had 
published in F ran ce a text show in g the process o f dissection. And in 
1482 Pope S ixtus IV, w ho had been a student at both o f the Italian  
un iversities, cam e to the aid o f the U n iversity  o f T u b in gen  w ith  a 
papal bu ll perm ittin g hum an  dissection provided that local c le rica l 
perm ission  w as granted.

T h a t the c lerg y  w ere often cooperative probably had less to do 
w ith  their appreciation  o f m ed ical scien ce than  w ith  the role o f  the 
artists in  the b eautification  o f the churches, and the beautification  of 
c le ric a l reputations a lon g w ith  them . In the R enaissance, houses o f 
w orship  w ere b uilt to honor not only God, but also the officials w ho 
led in  g lo rify in g  Him; scarcely  a decade a fter the B ull o f Sixtus, the 
p rior o f  the C h u rch  o f San Spirito in F lorence gave a young painter 
n am ed M ich elan gelo  Buonarroti perm ission to perform  dissections.

And so the artists gathered  around the tables o f the anatom ists, 
som etim es them selves p ick in g up the instrum ents to dissect. T h e 
bodies dissected w ere u su ally  those o f executed crim in als. T h ey  w ere 
used by professors to dem onstrate the an atom ical facts described in 
the m ost com m on texts. T h e  m ethod o f instruction  is portrayed in an 
illustration  to be found in the Fasciculus M edicinae  o f  Johannes de 
K etham , published in V en ice in 1491. T h e professor sits perched h igh
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An illustration from the Fasciculus Medicinae of Johannes de Ketham 
(Venice, 1 4 9 1 ), showing the way anatomy was taught prior to the con
tributions of Andreas Vesalius. The barber-surgeon dissects as the 
demonstrator points out the body parts to the bored students; the 
professor, intoning the Galenic text in Latin, never descends from his 
chair. (Facsimile, courtesy of Prof. Thomas Forbes)
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on w h at is quite litera lly  h is ch air, dronin g along in  h is recitation  of 
the L atin  G alen ic  text w h ile  an ign oran t barber-surgeon dissects the 
cad aver below  and a b arely  better-schooled dem onstrator show s the 
body parts to the only m ild ly  interested students. T h e  dissections, or 
anatom ies, as they w ere called , w ere done once or tw ice  ea ch  year 
w ith  the purpose o f proving the truth  o f G alen ’s statem ents. S in ce the 
professor n ever descended from  his m agisteria l throne to a ctu ally  
look at the structures bein g displayed, and n eith er the surgeon nor 
the dem onstrator rea lly  kn ew  w h at he w as doing, the several days 
devoted to th e exercise  each  year w ere little  m ore than a  w a lk 
through to satisfy  a cu rricu la r  requirem ent w hose advantages w ere 
m ore theoretical than  real. O nly the artists rea lly  needed to know 
anatom y. T h e  p h ysician s had no use for it excep t in  the m ost general 
sense— everyth in g they required w as a v a ila b le  to them  in the w rit
ings o f  G alen.

And yet, there w ere isolated in d iv id u als w hose curiosity  led them  
beyond the m ere rote confirm ation o f the an cien t authorities. A  sm all 
n um ber o f anatom ists w ere b egin n in g to dissect the hum an  body in 
order to learn  its structure firsthand. A lth ough  they continued to 
distort their vision  by tw istin g their findings into form s that w ould 
fit the G alen ic  teachings, such w arp in gs w ere becom ing m ore and 
m ore difficult to ju stify . And then, to say it once again , there w ere the 
artists. T h ey  cared  not a w h it about G alen— they sought only the 
fo rm a  d iv in a  o f  th eir fe llo w  m an. A n drea V errochio, w ho died in 
1448, w as probably the first o f  them , follow ed by such  secondary fig
ures as A n drea M an tegna and L u ca  S ign orelli, and then the giants: 
Leonardo da V inci, A lb rech t D iirer, M ichelan gelo , and R aphael.

Leonardo has been  described by Sigm un d Freud as a  m an  w ho 
aw oke too early  in  the darkness, w h ile  the others w ere a ll still asleep. 
T h a t they continued to slum ber w as at least as m uch Leonardo’s fa u lt 
as th eir own, for he did not succeed in  sp reading his know ledge or 
sh a rin g  h is vision. T h ou gh  so m uch o f the m aterial from  his note
books has now  been deciphered, it w as large ly  in accessib le  to his 
contem poraries excep t in  his art itse lf and in his one publication, the 
Treatise on Painting. E ven  this w as not published until long a fter his 
death, c ircu latin g  in m an uscrip t to only a few  o f his contem poraries. 
Not enough that he w rote h is notes b ackw ard  from  righ t to left, but 
h e w as as like ly  to run words together as he w as to d ivide them  
a rb itra rily  at points o f  his inconsistent choosing. He used no pun ctu
ation, form ed som e o f the letters o f th e alp h abet in  w ays o f h is own 
devising, and had a unique personal shorthand. W hen there is added 
to these problem s h is habit o f p ick in g  up a thought in  one corner o f 
a page a fter h a vin g  le ft it in  another, or on a different sheet entirely,
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w e are faced  w ith  a m edium  w hose m essage w as seen as a h ieroglyp h  
in  search  o f a  Rosetta Stone. T h e  problem  w as com plicated  by one of 
the ch ara cteristics  o f h is extraordin ary m ind that som e consider a 
fa cet o f  h is gen ius and others ca ll a  d isability— h is v isu alization  of 
thoughts in  th e form  o f pictures rath er than  words. P icture sequences 
ru n n in g from  rig h t to le ft adorn som e o f the most sign ifican t o f  h is 
pages.

T h e  result o f  th e V in cian  m ystery-w ritin g and reticen ce w as that 
the im petus h e ga v e  to the study o f anatom y w as fe lt by very  few  o f 
h is fellow s. In the Treatise on P ain tin g  h e m akes it c lear that h e w as 
p lan n in g a great an atom ical publication, but it w as n ever w ritten. He 
w orked d urin g the w in ter o f  1510 w ith  the young anatom ist M arcan- 
tonio d ella  Torre, but that project ended w ith  the latter’s death  the 
fo llo w in g  year. G iorgio V asari, in  h is L ives o f  th e A rtists, tells us that 
d ella  T orre “th rew  ligh t on anatom y, w h ich  up to that tim e had been
plunged in  the alm ost total darkness o f ign oran ce In this, h e w as
w on d erfu lly  aided by the talen t and labour o f Leonardo, w ho m ade 
a book draw n  w ith  red ch alk  and annotated w ith  the pen, o f the 
subjects w h ic h  h e dissected w ith  his ow n hand and drew  w ith  the 
greatest d ilig en ce .” E lsew h ere V asari w rites, “W hoever succeeds in  
readin g these notes o f Leonardo w ill be am azed to find h ow  w ell that 
d ivin e  sp irit has reasoned o f the arts, the m uscles, the n erves and 
veins, w ith  the greatest d iligen ce in  a ll th in gs.”

T h e  only p h ysician  o f the tim e w ho seem s to h a ve  w ritten  o f da 
V in c i’s w ork in  anatom y w as Paolo Giovio, w ho had been a pu p il o f 
d ella  Torre. In 1527 h e wrote:

In order that he m ight be able to paint the various joints and 
m uscles as they bend and extend according to the law s of nature, 
he [Leonardo] dissected in m edical schools the corpses o f crim i
nals, indifferent to this inhum an and nauseating work. He then 
tabulated with extrem e accuracy all the different parts down to 
the sm allest veins and the composition o f the bones, in order that 
his work, on w hich he had spent so m any years, should be pub
lished from copper engravings for the benefit o f art.

It is difficult to know  how  m u ch  L eonardo’s w ork d irectly  influenced 
p h ysician s, for though th ey m ay h a ve  stirred  in  th e ir  sleep, they 
surely  did not a w aken  in  any great num bers un til A n dreas V esalius 
dragged them  out o f  bed in  1543. M y m uch-adm ired frien d  the late 
K en n eth  Keele, w ho w as surely  the greatest o f  the scholars o f  a n a 
tom ical V in cian a, accords h im  m ore credit than most, ca llin g  him  
“ the sp earhead  o f the n ew  creative  anatom y,” and w riting:
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Death barred his experim ent w ith della Torre from success. But 
the movement went on, particularly in Florence. Through An
drea del Sarto, Leonardo’s anatomy reached his pupil Rosso Fi- 
orentino, who h im self planned an anatom ical treatise.. . .  Once 
more the fusion arose in  the projected work on anatomy in 
w hich M ichelangelo contemplated collaboration with Realdo 
Colombo. These exam ples reveal how Leonardo had broken the 
hard ground of bigotry and prejudice w hich had buried anatomy 
for so m any centuries; how he had stim ulated the fusion of art 
and science in anatom ical representation; and how he had pre
pared the tilth to receive the m asterpiece o f Vesalius and Calcar.
In 1543, when this was published, it was neither lost nor damned.

W hoever deserves the credit, the professors and the artists, stim u 
lated by the invention  o f m ovable type around 1450, had begun to 
collaborate on the production o f an atom ical texts. T h e  first exam p le 
w as the K etham  Fasciculus M edicinae  to w h ich  I referred  earlier, 
con tain in g som e excellen t woodcuts. Several such  books appeared in 
the subsequent decades, lead in g up to tw o pub lication s by a  young 
B elgian, h a vin g  illustration s that w ere m u ch  superior to those o f his 
predecessors, a lthough the text w as still G alen ic  anatom y. T h e  B el
gia n  w as A n dreas V esalius, the hero o f our story.

I f  ever there w as a m an w ho em bodied both the b ackw ard  and 
the forw ard  lean in gs o f the R enaissance, it w as surely A ndreas 
V esalius. He w as by early  education a classicist and by in tellectual 
persuasion a passionate activ ist in  the cause o f scien tific  exploration. 
T h e  sam e fresh  w inds o f ch an ge that w ere  carry in g  th e great E uro
pean n avigators to th e n ew ly  discovered lands o f the earth  w ere 
b egin n in g to flutter the ban ners o f  a still sm all troop o f scientists. T h e 
M agellan s and D a G am as looked eastw ard and w estw ard  across the 
seas; the scientists looked outw ard to the skies and in w ard  to the 
fa b ric  o f the h u m an  body.

Born on D ecem ber 31,1514, V esaliu s w as to becom e the fifth  in his 
fa m ily ’s lin e o f d istin guished m ed ical m en, a ll o f  w hom  had been 
eith er scholars or p h ysician s to royalty. A ndreas w as n am ed after his 
fath er, w ho w as apoth ecary  to m em bers o f the H apsburg fam ily , first 
to M argaret o f  A u stria  and then to h er n ep h ew  the H oly Rom an 
E m peror C h arles V. A lth ough  the fa m ily  resided in  Brussels, their 
an cestral hom e w as the tow n o f W esel in  Cleves, w h en ce they derived 
the n am e V esalius.

Subtle influences w ere at w ork from  the m om ent o f the boy’s 
birth. T h e  rear o f  the fa m ily ’s house looked out on an  uninhabited, 
p a rtia lly  wooded stretch  o f lan d that w as called  G allow s H ill, for the
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presence at its farth erm ost end o f a sm all area  w h ere crim in a ls  w ere 
executed. T h e  bodies o f  the dispatched m alefactors w ere le ft to be 
picked  a w a y  by fo rag in g  birds and the forces o f the elem ents, so it is 
apparent that A ndreas had plenty o f opportunity, grisly  though it 
m ay h ave been, to becom e acquainted w ith  the sight o f laid-out 
h u m an  organs and bones. W hether it w as in  response to these n atural 
anatom y dem onstrations w e do not know , but in  later years he w rote 
that w h ile  still quite young h e began to dissect such sm a ll field a n i
m als as rats, m oles, and dorm ice, a long w ith  the occasion al stray cat 
or dog un fortunate enough to com e h is way.

Pity the luck less anim als, but pity also A ndreas V esaliu s for the 
use w h ic h  has been m ade o f this p a rticu la r m orsel o f  h is m em oirs. 
T h a t ea rly  exponent o f  psychohistory, G regory Zilboorg, w rote in  1943 
o f V esalius: “ H is ea rly  interest in  d ism em berin g and cuttin g an im als 
open represents a rath er com p lex  set o f p rim itive destructive drives 
w h ic h  i f  sufficiently strong, even i f  on occasion utilized  for purposes 
o f  h igh er pursuits, do u ltim ately  produce depressive states w h ich  
m ay in  turn becom e severe enough to be recognized  as p athological.” 
Zilboorg proceeded in  this w a y  w ith  the rest o f  V esaliu s’ l ife  story, 
even tu ally  extrapolatin g beyond the borders o f reasonable discussion 
into the g ig g ly  land o f unsubstantiated silliness. T h ere  is m ore o f this 
sort o f  th in g to com e, b efore its author fin ally  w ill be seen to redeem  
h im se lf w ith  one b rillia n tly  percep tive sum m ation.

H avin g com pleted the usu al form s o f elem en tary  education, the 
fifteen-year-old A ndreas le ft Brussels to study at the U n iversity  o f 
Louvain. T h ou gh  fifteen m ay seem  som ew hat young to us, th is w as 
the a ge at w h ic h  college studies u su ally  b egan  in  those sim p ler days. 
T h e  L ouvain  course led tow ard the eq uivalen t o f the b ach elor’s de
gree, w h ich  w as called  M aster o f Arts, the prerequisite for en tran ce 
into a graduate school. M uch o f the cu rricu lu m  w as devoted to Latin  
and G reek studies, as w ell as ph ilosophy and rhetoric. To this period, 
and to an  ea rlie r  tim e under his m other’s tutelage, m ay be traced 
V esa liu s’ life lo n g  fascin ation  w ith  c la ssica l culture. (It w as probably 
also at L ouvain  that h e acquired  h is sm all know ledge o f H ebrew .) By 
the close o f  h is course at the university, the eighteen-year-old scholar 
h ad  determ ined to fo llow  h is h eritage by pursuin g a career in  m edi
cine. S in ce L ouvain  did not h a ve  an outstanding m ed ical school, he 
traveled  to P aris in  A ugust 1533.

U n like the un iversities o f Italy, that o f  P aris w as a stronghold o f 
the m ost con servative o f  m ed ical doctrines and teaching. As a  can d i
date for the B accala u reate  in  M edicine, A n dreas spent his first year 
studying the w orks o f H ippocrates, G alen, the com piler P aul o f 
A egin a, and som e o f the A rab  w riters. T h e  second y ea r w as devoted
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en tirely  to G alen ’s anatom y, taught in  the standard w ay  by a 
“ ch aired ” professor intoning the L atin  text in  the traditional sopo
rific  m anner; in  the course offered by Jacques D ubois, called  Jacobus 
Sylvius, truth w as fu rth er distanced by the professor’s use o f dog 
dissections to illu stra te  the G alen ic  w ritings.

In later years V esaliu s w ould  w rite  that h e  learn ed  virtu a lly  
nothing o f h u m an  anatom y durin g h is years in  Paris. In h is own 
words: “ E xcep t for e igh t m uscles o f  the abdom en, d isgra cefu lly  m an 
gled  and in  the w rong order, no one . . .  ever dem onstrated to m e any 
sin gle  m uscle, or an y sin gle  bone, m u ch  less the netw ork o f nerves, 
veins, and arteries.”

But the young striver refused eith er to w aste h is tim e or to h ide 
h is talents. H e w as im patien t and im p u lsive  enough to let it be know n 
that h e h ad  som e exp erien ce o f dissecting. U rged on by h is fe llo w  
students, h e took up the barber-surgeon’s k n ife  at the third  dissection 
he attended, and carried  out a m ore sk illfu l b it o f an atom izin g than 
any o f h is young colleagues, or indeed th eir professors, had ever 
b efore w itnessed. H is self-taugh t exp ertise did not go unappreciated. 
W hen one o f h is teachers, G uinter o f A n d em a ch , prepared to com pile 
from  G alen  a  sm all u n illustrated  book o f anatom y, he asked h is obvi
ously gifted  student for help. In the pub lication  that cam e out o f the 
en suing labors, G uinter correctly  described his assistant as “a youth 
o f great prom ise w ith  a  rem arkab le  know ledge o f m ed icin e and o f 
G reek and Latin , and great dexterity  in  dissection.” V esalius, never 
one to praise the un deservin g or to understate h is ow n contributions, 
w as less resp ectfu l to h is m entor, w ritin g  som e years later:

I reverence him  on m any counts, and in my published writings 
I have honored him  as my teacher; but I w ish there may be 
inflicted on my body, one for one, as m any strokes as I have ever 
seen him  attempt to m ake incisions in the bodies o f men or 
beasts, except at the dinner table. Nor do I think he w ill take 
offense i f  I say o f him , as of not a few  others, that he is largely 
indebted to me for w hatever he knows of anatomy apart from 
what is in the books o f Galen, w hich are common property.

V esaliu s w as not content w ith  the sparse m a terial m ade a v a ila b le  to 
h im  by h is occasion al opportunities to dissect corpses. H e collected  
bones from  the old collapsed graves in the C em etery o f the Innocents 
o f Paris, and m ade, w ith  som e o f h is classm ates, a series o f foragin g 
expedition s to the hideous m ound at M onfaucon. T h is  grim  tum es
cen ce w as a low  h ill beyond the northern w a ll o f  the city, on w h ich  
stood w h at one w riter  has called  “ the finest ga llow s in  the kingdom .”
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A  la rg e  ch arn el house had been b u ilt there, w ith  a  colonnade above 
it o f  sixteen  stone p illars  th irty  feet h igh , connected by wooden 
beam s. T h e  corpses o f crim in a ls  executed  in  various parts o f  P aris 
w ere  brought to th is cen tral location to be suspended from  the beam s 
u n til they had disintegrated  enough to be put into the vault. It w as 
not a pretty place. T h e  m odern ju n k yard  dog is a sim p erin g lap-Fido 
com pared to the vicious m araudin g can in es that roam ed those 
haunted precincts, and m any a perilous contest did the students w age 
w ith  them  and th e ever-present crow s, over the rem ain s o f a  decay
in g  spleen  or a b it o f  kidney.

H ere too, Zilboorg gets in som e good licks. D iscussin g V esa liu s’ 
particip ation, indeed his leadership, in  these m acabre adventures, 
h is b io grap h er finds in  them  indications that he w as “ the cap tive  o f 
h is necro- and coprop hilic  drives,” as w e ll as “ taciturn, m elan ch olic, 
un predictable, sp iritu a lly  sick, and m orose.”

C on ceivably, a ll o f  th is m ay be true; but serious study o f the 
ev id en ce o f V esa liu s’ life  provides not a w h it o f re liab le  docum enta
tion on w h ich  to base such  determ inations. E asier to reconstruct a 
stained-glass w indow  from  a  fe w  shards than  to evalu ate  a m an ’s 
en tire p ersonality  from  his m ethods o f pursuin g scien tific  m aterial, 
esp ecia lly  g iven  the substantial gaps in  our inform ation  a fter the 
passin g o f centuries.

In spite o f a ll h is psychohistorical babble, how ever, Zilboorg, 
w h en  h e  stayed w ith  the verifiab le  facts, w as able to provide som e 
very  te llin g  in sights and an  im age o f A n dreas V esaliu s w h ich , in  a 
fe w  sentences, ep itom izes everyth in g that the m an  represented to the 
em ergin g w orld  o f m ed ical science:

His fascination with [anatomy] went beyond that o f his teachers 
Sylvius and Guinterius. At the age of fourteen these drives made 
him  cut up rats and cats, but at seventeen and eighteen they 
made him  leave his student bench, discard the dull recitations 
of Galen’s text, stand up before his professors and several hun
dred students, snatch the knife from  the hand of the barber, and 
undertake h im self to dissect the cadaver in his own bold and 
searching way. During a period of some eleven or twelve years 
Vesalius worked under the spell o f this intense drive for w hich 
he found such a happy outlet, almost completely converting the 
prim itive, infantile, sadistic drives into highest endeavors; nei
ther the skepticism  of his friends nor the open hostility o f his 
colleagues and teachers seemed to deter him  from  his purpose.
He stood before life  as i f  the conqueror o f death itself, because 
it was out o f the dead and decomposing body that he read the
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mysteries of living hum an functioning. He seems to have been 
truly inspired during that period, as if  possessed by a single 
impulse, bent on the achievem ent o f a single ambition.

T h is  is the h isto rical V esalius. H ere, a psych iatrist w ho in m ost other 
respects overstepped the bounds o f the a va ila b le  evidence has 
m anaged to cap ture the essence o f the m an. V esaliu s w as a d ram atic 
figure about w hom  legends arose even  durin g h is lifetim e, and whose 
every  know n b io grap h ica l datum  has been subjected to scrutiny. His 
contributions h a ve  been praised  by m any as an incom p arable 
ach ievem en t— and derogated by a fe w  as plagiarism . H is single- 
m indedness has been given  as m uch sch olarly  attention as h ave his 
vacillation s, and the num ber o f pages devoted to his G alen-like con
tentiousness is alm ost m atch ed by those describ in g h is deferen tia l 
treatm ent o f contem poraries he m igh t ju stifiab ly  h ave scourged as 
incom petents. But overall, enough is know n to produce a p icture o f 
A ndreas V esaliu s that is c le a r  o f everyth in g but the m agn itude o f his 
contribution  and the dedication  o f the m an  w ho m ade it. And this is 
the im age that is venerated  in  the an n als o f m edicine.

V esaliu s w as destined not to rem ain  long enough in  P aris to be 
granted his m ed ical degree. A fter he had studied for three years, w ar 
b roke out betw een  F ran ce and the H oly R om an E m peror C h arles V, 
and h e w as forced to return  to h is hom elan d w ith in  the Em pire; in 
1536 he enrolled in  the m ed ical school o f the U n iversity  o f  Louvain 
w ith  w h a t w e w ould today ca ll advanced standing, and in the spring 
o f 1537 he obtained the degree o f B achelor o f  M edicine. H is interest 
in anatom y rem ain ed  unabated, as did his zea l in  obtainin g sp eci
m ens to study. H is en thusiasm  and the risks h e w as w illin g  to take 
to satisfy  it are  v iv id ly  portrayed in  this description  he later w rote of 
the m eans by w h ic h  h e cam e to ow n his first articu lated  skeleton, a 
treasure w h ich  he g lib ly  told the local authorities he had brought 
hom e from  Paris. T h e  G em m a o f the story is G em m a Frisius, later to 
becom e a renow ned m ath em atician  and astronom er:

W hile out walking, looking for bones in the place where on the 
country highw ays eventually, to the great convenience o f stu
dents, a ll those who have been executed are custom arily placed,
I happened upon a dried cadaver. . . . The bones were entirely 
bare, held together by the ligam ents alone, and only the origin 
and insertion of the m uscles were preserved. . . .  With the help 
o f Gemma, I clim bed the stake and pulled off the fem ur from the 
hip bone. W hile tugging at the specimen, the scapulae together 
with the arms and hands also followed, although the fingers of
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one hand, both patellae and one foot were missing. After I had 
brought the legs and arms home in secret and successive trips 
(leaving the head behind w ith the entire trunk of the body), I 
allowed m yself to be shut out o f the city in the evening in order 
to obtain the thorax w hich was firmly held by a chain. I was 
burning w ith so great a desire . . .  that I was not afraid to snatch 
in the middle o f the night what I so longed f or . . . .  The next day 
I transported the bones home piecem eal through another gate of 
the city . . .  and constructed that skeleton w hich is preserved at 
Louvain in the home of my very dear old friend Gisbertus Carbo.

Som e tim e afterw ard , V esaiius found out that he had exposed h im 
s e lf to danger un necessarily. T h e  burgom aster o f the town, in  fact, 
cam e to his assistance w h en  h e w anted to obtain a cad aver for dissec
tion, som ething that had not been done in L ouvain  for eighteen  years.

W e m ay assum e that up to this point, V esaiiu s’ dissections w ere 
b ein g done for the usual purposes o f the period— to confirm  in  his 
ow n m ind the teachings o f G alen, a probability  supported by the fact 
that h is b accalau reate  thesis w as a parap hrase o f a book by the 
A rab  p h ysician  Rhazes.

T h e  events o f V esaiiu s’ l ife  a fter h e com pleted the requirem ents 
for the degree are som ew hat obscure. W e know  that h e traveled  to 
Basel, w h ere a second edition o f h is Paraphrase o f  R hazes  w as pub
lished by the firm  o f R up recht W inter. He m ust h a ve  been influenced 
m ore than  a little  by his stay in  the Sw iss city, w h ich  w as at that tim e 
a lead in g E uropean center o f publishing. T h ere  is, accordin gly, good 
reason to b elieve that h e m ay h ave begun at this tim e to form  in  his 
m ind the outlines o f the great un dertaking w h ich  w ould result in  his 
m asterpiece o f 1543.

A fter seeing the second edition o f h is Paraphrase through the 
press, the n ew  B achelor o f M edicine traveled  on to V en ice, w h ere he 
b egan  search in g for an  artist w ho m igh t help  h im  to do draw in gs for 
the w oodcuts o f a series o f dissections h e planned to carry  out. He w as 
soon put in  touch, perhaps by T itian , w ith  h is fe llo w  B elgian  Jan 
Stephan van  C alcar. M eantim e, he w as studying c lin ica l m ed icin e in  
order to obtain  a doctoral degree at Padua. T h e  un iversity  b ein g only 
tw enty m iles from  V en ice, V esaiius did h is bedside train in g in  the 
latter city, presentin g h im se lf for exam in ation  in  D ecem ber 1537. 
T h e  fa cu lty  o f P adua not only granted h im  the degree o f D octor o f 
M edicine w ith  h igh est distinction, but on the fo llo w in g  day ap
pointed h im  professor o f surgery and anatom y, at a sa lary  o f forty 
florins per annum . A lth ough  the duties o f the n ew  professor included 
lectu rin g on anatom y, the ch a ir  w as not considered an im portant one
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com pared to those o f other m ed ical fa cu lty  m em bers, w hose salaries 
w ere several tim es that o f the tw enty-three-year-old novice.

Am ong the en lightened  educational p o licies o f the U n iversity  o f 
Padua w as that m em bers o f th e fa cu lty  w ere perm itted to m ake rea
sonable innovations in  the school’s teach in g m ethods. V esalius took 
im m ediate ad van tage o f this privilege. On D ecem ber 6, the very day 
o f h is appointm ent, he b egan  a series o f cad aver dissections in  w h ich  
he filled a ll th ree roles o f surgeon, dem onstrator, and lecturer. From  
this runn ing start, h e q u ick ly  developed the pedagogical style for 
w h ich  h e soon b ecam e popular am ong the students— direct personal 
dissection by the professor h im self, w ith  clarification s b ein g m ade on 
a skeleton h un g alongside the cad aver table. As a m eans o f orien ta
tion, he w ould  sketch the outlines o f the bones on the skin  su rface 
before in cisin g  the corpse. He prepared large  ch arts show in g the 
anatom y and w h at w as know n o f function. T h e  teach in g w as fu rth er 
illustrated  by dissections and som etim es viv isection s o f sm a ll a n i
m als to dem onstrate liv in g  organs or com p arative anatom y. T h e 
teach in g w as thus m ultid im ensional, tied in  w ith  an exp lication  o f 
physiology, and correlated  w ith in  the fram ew o rk  o f the skeleton, the 
w h ole im age fixed in  m em ory by the p ictorial charts.

Based upon these dissections, and w ith  C a lca r ’s collaboration, six  
an atom ical plates w ere produced durin g the course o f those first few  
months. E ach  consisted o f a cen tral d ra w in g  w ith  accom p an yin g text 
along the side o f the page, keyed to referen ce letters m arked on the 
illustration. P rinted in  A p ril 1538 under the title  Tabulae A n a tom ica e  
Sex, these s ix  ch arts w ere the first o f the pub lication s that presaged 
the Fabrica.

T h e Tabulae  are  woodcut plates 19 by 13V2 inches in  size. T h ree 
o f them  are d raw in gs o f the skeleton by C alcar, and the others are 
V esaliu s’ ow n illustration s o f the three m ajor circulations, arteria l, 
venous, and portal. A lthough he w as still distorting his ow n observa
tions so they m igh t fit into a text that is alm ost w h olly  G alenic, there 
are a lread y a few  signs that V esaliu s w as becom ing a w are  o f som e 
o f h is predecessor’s errors; for exam ple, h e points out d iscrepan cies 
betw een  G alen ’s description  o f certain  bones and his ow n findings. 
But the extent o f h is continuin g confidence in  the old descriptions 
m ay be judged from  h is inclusion  in  one o f the plates o f the nonexist
ent rete m irabile, those coiled vessels that G alen  cla im ed  to have 
found at the b ase o f the brain.

T h e  Tabulae  w as a tran sition al work. A lthough it w as, in  a ll 
essen tial points, an  exposition  o f G alen ’s anatom y and physiology, it 
w as the first attem pt ever m ade by a teach er o f m edicine to produce 
lea rn in g  guides o f  such  detail and quality. M ore im portant, in  the
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Tabulae A n a tom icae Sex  can  be found the first g lim m erin g  h in ts o f 
its author’s m ost sign ifican t contribution to m ed icin e— the liberation  
o f anatom y from  auth ority ’s yoke. T h e  n ext in ch in g  forw ard  took 
p la ce  a m onth later, w h en  V esaliu s published  a revised  edition o f the 
text h e had h elped G uinter o f A n dern ach  prep are only tw o years 
before. In this n ew  book a few  m ore re lativ e ly  m inor G alen ic  con
cepts w ere  am ended.

T h e  tw o V esa lia n  pub lication s w ere received  w ith  enthusiasm , 
but even  m ore popular than his w ritin gs w ere the young professor’s 
lectures. Students thronged the a m p h ith eater to w itn ess the n ew  w ay 
o f lea rn in g  anatom y, and carried  w ord o f h is teach in g  techniques to 
other Italian  cities. It w as at the in vitation  o f the Bologna student 
body that h e visited  that city  in  Jan uary 1540 to g iv e  a series o f  a n a 
tom ical dem onstrations. D urin g a stay o f  several w eeks h e justified  
th e excitem en t o f h is hosts by a d isp lay o f the kind o f pedagogical 
in can descen ce for w h ich  h e w as becom ing fam ous.

T h ere  com es a m om ent in the lives o f m any revolutionaries 
w h en  it is n ecessary to m ake a darin g pu b lic  statem ent. W hether by 
w ord or deed, w h eth er by design or q uicken in g m om entum , a  new  
p rin cip le  w h ic h  w as u n til then a form less rudim ent, abruptly  m akes 
its appearance. From  that point on, the gath erin g force o f the th in g 
carries its creator forw ard, som etim es at a  rate o f  acceleration  b e
yond h is control. I f  the rig h t events and adherents appear in  happ y 
consequence, the n ew ly  en unciated  p rin cip le  becom es a m ovem ent 
and a  doctrine, and takes on a vigorous life  o f its own. In politics, such 
lives are often short and u ltim ately  inconsequential; in  scien ce, they 
u su ally  h erald  a n ew  vision  in  the history o f ideas.

T h e  m om ent o f com m itm en t for A n dreas V esaliu s cam e durin g 
that b r ie f  sojourn in  Bologna. T h e  local arran gem en ts called  for h im  
to present a  series o f  an atom ical dem onstrations in  conjunction  w ith  
lectures by one M atteo Corti, a  devout G alenist. T h e ir  respective atti
tudes tow ard dissection epitom ized the ph ilosoph ical d ifferen ces b e
tw een the tw o m en, indeed betw een the m ed ieval w orld and the 
R enaissance. T h e  Bolognese professor saw  no va lu e  in  probing the 
dead h u m an  body, sin ce the only purpose to be served by su ch  d is
tastefu l in vestigations w as to confirm  w h a t w as a lread y a v a ila b le  in  
G alen ’s books. H is visitor, on the other hand, had a lread y  m ade it 
c le a r  in  h is teach in g and in  the Tabulae  that the only true text w as 
the one h e called  “ the book o f the hum an  body that cannot lie .” In his 
m ost recent lectures at Padua, V esalius had com m ented on the need 
for in te llectu al independence in  studying anatom y, and he w as by 
then free ly  pointin g out several G alen ic  errors that could be show n 
in  th e classroom . H e had m ade a few  soft sounds that revealed  his
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Although in some respects poorly proportioned, this portrait from the 
Fabrica, credited to Jan Stephan van Calcar, was Vesalius’ favorite 
picture o f himself. He is shown dissecting a hand. Photographed by 
William B. Carter, from Harvey Cushing’s copy of the Fabrica. (Cour
tesy of the Yale Medical Historical Library)
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developin g skep tical attitude tow ard G alen ’s teach in gs and his hope, 
as h e put it later in the Fabrica, that som e o f h is m ore open-m inded 
discip les, “ d raw n  by the love o f truth, [would] grad u ally  abandon that 
[backward] attitude and, grow in g less em phatic, begin  to put fa ith  in 
th eir ow n not in effectu al sight and pow ers o f  reason rath er than in 
the w ritin gs o f G alen. T h ese true paradoxes, won not by sla vish  re li
an ce on the efforts o f others, nor supported m erely  by m asses o f 
authorities, they [would] eagerly  com m un icate . . .  to th eir frien ds.” 
In h is questioning and skepticism , h e w as reassertin g the h igh est 
p rin cip le  that G alen  h im se lf and the H ippocratics had given  to sc i
ence: the evid en ce o f one’s ow n sensate facu lties is the surest path to 
truth. In the elevation  o f the G reeks to the status o f pedagogical gods, 
th eir m ost im portant m essage, in tellectu al freedom , had long gone 
un heard. V esalius, lik e  Copernicus, w as about to proclaim  it again. 
T h e  true hum anists w ere  those w ho honored the G reeks best not by 
sla v ish  devotion, but by understanding the real content o f their h eri
tage.

T h e  dem onstrations in Bologna, bein g sanctioned by the clergy, 
w ere held in  the C h u rch  o f San Francesco. Four tiers o f seats sur
rounded the d issectin g table so that every one o f the two hundred 
spectators m igh t h ave an  unobstructed view . T h e  V esalian  dissec
tions b egan  on the m ornin g o f Jan uary 15, fo llow in g the com pletion 
o f five lectures by Corti, durin g w h ich  h e used a m ed ieval text, cor
rected w h en  n ecessary by referen ce to G alen. Those, lik e  Corti h im 
self, w ho believed  that V esaliu s w ould u tilize  his dissections to ve rify  
the lectu re m ateria l w ere unprepared for w hat ensued. T h e  students, 
o f  course, w ell knew  w h a t m averick  rum blings they m igh t exp ect—  
th is w as indeed the reason they had invited  th eir guest anatom ist—  
and the buzz o f th eir anticipation  w as palpable, though apparently  
not shared by the professors sittin g on the benches beside them.

T h ey  w ere not disappointed. O ver the course o f the n ext several 
w eeks, V esaliu s found new  discrep an cies betw een m an  and ancien t 
text, and for the first tim e began  to w onder w h eth er they had been 
caused by som ething m ore than m ere dissecting error or m isin ter
pretation. It w as w h ile  com parin g the skeleton o f a  hum an  w ith  that 
o f an  ape that h e noted a bony structure in  the anthropoid’s backbone 
that w as not to be found in the h u m an ’s; this structure bein g a w ell- 
know n staple o f  G alen ic  anatom y, it occurred to h im  for the first tim e 
that the G reek m igh t n ever h ave dissected a  h u m an  body. S in ce six  
dogs and other sm a ll creatures had been provided for the dissections, 
h e w as ab le  to id en tify  certain  other parts that are  present only in 
anim als. T h u s did the truth daw n  on him . He w ho had previously 
been so reveren tia l o f  G alen  that h e had on occasion w ith h eld  his
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own opposed findings from  h is students decided that a ll such decep
tions m ust now  stop. W hen V esaliu s one m ornin g show ed h is Bolog
nese a u d ien ce the correct insertion  o f an abdom in al m uscle, the 
in dign an t Corti, piqued by the younger m an ’s presum ption, rose 
to invoke the irrep ro ach ab le  G alen ic  authority  to disprove him . 
V esaliu s did not hesitate. Boldly and w ithout equivocation  he stated 
that w h en ever he disagreed w ith  the text, he— A ndreas V esaliu s—  
could prove that he w as righ t and G alen  w rong. T h e  students loved 
it. Som e o f the older facu lty , how ever, m arch ed  out o f  the h a ll like  
a  group o f protesting U N  delegates. T h e y  had turned th eir b acks on 
the future.

But the facts w ere  there for a ll to see w ho w ould  only focus on 
them . T h e  ad m irin g  students, even  the less convinced  am ong them , 
could no longer turn th eir b acks on, or turn b ack  from , the truths that 
had been exposed to them  by a few  dexterous m aneuvers w ith  the 
knife.

W ith the revelation  that G alen  had learn ed  h is anatom y from  
anim als, a fa ct w ith  still greater im p licatio n s b ecam e apparent: 
other than G iacom o B erengario  da Carpi, a  professor o f anatom y at 
Bologna w ho c la im ed  to h a ve  dissected hundreds o f bodies but w hose 
1521 publication  w as ch aracterized  by illustration s m ore d iagram 
m atic  than  detailed, no on e  had  ever w ritten  a  treatise based on 
dissections o f the hum an  body; excep t as derived from  studies on 
dogs, apes, and w ho kn ew  w h a t else, hum an  anatom y w as un charted  
territory, w a itin g  to d isclose its secrets to the exp lo rer w ho kn ew  how  
to use h is b lade and h is eyes. M oreover, the Art, as the G reeks had 
called  it, could progress not a step fu rth er un til the m ysteries o f 
m an ’s structure had  been solved. V esaliu s’ elders still lived  in  the 
sm ug fa ith  that every  bit o f  needed know ledge w as provided by the 
G alen ic  com m entators; h e  h im se lf had not believed  that, and now  he 
w as certain  that it w as hum bug.

On h is return  to Padua, the great w ork began in  earnest. C alcar 
d rew  as V esaliu s dissected. E rror a fter error o f  G alen  w as exposed, 
discussed, m apped out, and recorded by the tw o young men. In all, 
m ore than  tw o hundred in a ccu ra cies w ere identified. Som e o f the 
m ost ch erish ed  lin ch p in s o f G alen ic  lore could not be found in  real 
people, am ong them  that je w e l in  the diadem  o f m ed ieval m edical 
theory, the rete m irabile.

T h e  researches w ere done w ith  the cooperation o f the Paduan 
authorities, w h o by then had becom e accustom ed to providin g dead 
crim in a ls  to th e tireless B elgian  professor, even to the extent o f post
poning executions un til h e  w as ready for h is n ext subject. As C alcar 
drew  the final form  o f th e illustrations, V esaliu s busied h im se lf w ith
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th e n arrative. H is text stressed to the m em bers o f h is  potential au d i
en ce the im portance o f v e rify in g  h is statem ents by m akin g th e ir  own 
dissections, and h e provided instructions for doing ju st that for each  
part o f  the body. Structures m ust be dissected and redissected in 
cad aver a fter  cadaver, h e taught, to ru le  out variation s betw een  in 
d ivid u als and to confirm  evidence. No authority  m ust be a llow ed to 
be sacrosanct, in clu d in g the authority o f V esaliu s h im self, w ho now 
declared  for a ll the w orld to know  that G alen  had been “deceived  by 
h is m onkeys.” N eith er the m onkeys, nor the generations o f com pilers 
and translators, nor even  the old G reek h im se lf w as to be perm itted 
to d eceive anyone ever again.

U n til this period, V esaliu s had exh ib ited  considerable respect for 
the contributions o f G alen. H is ow n in satiab le  d elvin g into the o rig i
n al G reek texts h ad  le ft h im  in  a w e o f h is illustrious predecessor’s 
m ethods, and had doubtless g iven  considerable im petus to h is own 
in vestigative  enthusiasm . But by the tim e he had com pleted h is stud
ies for the Fabrica, h is contem pt for the degradations to w h ich  an 
cien t G reek scien ce had  been subjected, and for the practices o f  h is 
contem poraries w ho styled them selves G alen ’s disciples, w as being 
openly expressed:

A fter the ruin spread by the Goths, when all the sciences that 
had previously flourished and been properly practiced went to 
the dogs, the more fashionable doctors . . .  began to be ashamed 
of working with their hands, and delegated to slaves the m anual 
attentions they judged needful for their patients. . . . A ll the 
preparation o f food for the sick they left to nurses; compounding 
of drugs to apothecaries; surgery to barbers. . . .

This deplorable dismemberment o f the art o f healing intro
duced into our schools the detestable procedure now in vogue, 
that one man should carry out the dissection of the hum an body, 
and another give the description of the parts. The lecturers are 
perched up aloft in a pulpit like jackdaws, and arrogantly prate 
about things they have never tried, but have committed to mem
ory from the books of others, or placed in written form before 
their eyes. . . . Thus everything is wrongly taught, days are 
wasted in absurd questions, and in the confusion less is offered 
to the onlooker than a butcher in his stall could teach a doctor.

T h e  very  fron tisp iece o f the Fabrica  proclaim s its author’s new  
m ethod o f teaching. T h ere  is no m ore em p h atic  statem ent to be found 
an yw h ere in the book than that m ade by this pictorial m asterpiece 
attributed to C alcar. E very student w ho saw  it m ust h a ve  been struck
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S R H I f :

A N D R E  A E  V E S A L I I
B R V X E L L E N S I S ,  S C H O L A E  

medico rum Patauina: profefToris,de 
Humani corporis fabrica 

Libri fcptem.

B  A  S  I L  E  A E *

The frontispiece o f the Fabrica: symbol of a revolution in the study of 
anatomy. (Facsimile, courtesy of Prof. Thomas Forbes)



One of the “muscle men” o f Vesalius. The letters on the illustration are 
keyed to an index on the facing page, which clarifies the subsequent 
text. (Facsimile, courtesy of Prof. Thomas Forbes)
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by its departure from  the scene depicted in K eth am ’s 1491 text. In an 
artic le  w ritten  in  1943 to celeb rate the four-hundredth an n iversary  o f 
the Fabrica 's publication, the U n iversity  o f C hicago philosopher 
M ax F isch  called  the frontisp iece “ the m anifesto o f an educational 
reform .” H ere is seen the professor h im self, d issectin g the open ca 
daver (a ctu ally  one o f the fe w  w om en ’s bodies h e w as able to obtain) 
in  the presence o f a crow d o f observers. W hat w e are seeing h ere is 
a pu b lic  dem onstration o f anatom y. A  skeleton is h u n g close by for 
orientation, and sm a ll an im a ls are ready to be studied. Spectators o f 
every  age are present, and it should not escape notice that several o f 
them  are m em bers o f the clergy. A  few  tiers above V esaliu s stands 
a young artist, sketch in g the dissection into a notebook— h e is Jan 
Stephan van  C alcar.

A reproduction o f that fron tispiece hangs in m y su rgical consult
in g  room. On the w a ll n ext to it are tw o other o f  C alcar ’s bursts o f 
virtuosity, h is so-called “ m u scle  m en .” T h ese are draw in gs o f the 
m u scu lar outer layer o f  the body. E ach  o f the figures is in  motion; 
ea ch  m uscle is outlined as though it is functioning. W e are  seeing the 
fabrica, the w orkings. As i f  m eant to em p hasize the liv in g  quality  o f 
the anatom y, the backgrounds o f the m uscle-m en d raw in gs are  real. 
W hen placed alongside ea ch  other in  proper sequence, they can  be 
show n to provide a continuous scene o f the E ugan ean  h ills  south
w est o f Padua. W e are  d ealin g  h ere w ith  the rea lity  o f  the hum an  
body. A natom y begin s w ith  th is book, and so does m odern scientific 
m edicine.

I f  the plates o f th e Fabrica  are  m asterw orks o f a ccu racy  and 
craftsm an sh ip , the text w as, for its tim e, a  triu m ph  o f pedagogy. In 
spite o f h is som etim es w in d y style, V esa liu s’ gen era lly  d irect m ethod 
o f addressing the reader in a conversational m an n er and h is e x ce l
lent organization  o f the m ateria l dem onstrate his understanding o f 
the needs o f students and serve to overcom e a certain  tendency to
w ard  obscure lan guage. A lth ough  the going is tedious com pared to 
the m ore even flow o f today’s colloquial textbook prose, the elegan ce 
o f the F abrica 's rhetoric and the gram m atica l correctness o f  the 
L atin  m ade it a  great ad van ce over previous m ed ical books. T. R. 
Lind, a prom inent translator o f V esalian a, has w ritten  that “ his style 
is am ong the best L atin  styles w ritten  by the R enaissance th in kers.” 
Absent are the g lib  pronouncem ents and fu zzy  circum locutions that 
ea rlier w riters had used to hide their ignorance. (O ccasion ally  
V esaliu s allow ed h im se lf an illu strative  anecdote such as the fo llo w 
ing, in  w h ich  a “ cu n n in g Spaniard,” by the p iecem eal sw allo w in g of 
a prostitute’s n ecklace  w h ile  she w as deep in  postcoital sleep, proved 
that the stom ach outlet is b igger than had been taught by Galen: “ She



Andreas Vesaiius 85

kept it h un g around h er neck, even  in  bed, lest it be stolen. T h e 
Spaniard, ga zin g  greed ily  upon the n eck la ce  that w ould repay h im  
the p rice  o f the prostitute’s services, em ployed h im se lf as lu stily  as 
possible so that she m igh t fa ll into a pleasan t sleep: th ereafter he 
un clasped the n eck la ce  and sw allow ed the pearls one by one, then 
the cross and the clasp, lest an y trace o f h is th eft rem ain. H ence it 
is c le a r  that the low er orifice o f  the stom ach, even  i f  it is m ore con
stricted than  the upper, n everth eless is sufficiently am ple so that it 
som etim es tran sm its even  very  large  objects.” )

T h e  Fabrica  is ch aracterized  by a p ain stakin g attention to de
tailed  textu al description  and by m arg in a l notes that refer  to sign ifi
can t ch aracteristics in each  o f the p recisely  executed  illustrations. 
T h ere  had n ever been an atom ical d raw in gs created w ith  such ex a ct
itude, and there had n ever been a m ed ical book a ll o f  w hose struc
tu ral parts w ere so w e ll integrated  w ith  one another. It w as the per
fect union o f words and pictures. V esaiiu s told h is readers that they 
m ust do th eir ow n dissecting, and h e provided instructions for doing 
so. P arad o xically , the vast erudition and seem in gly  three-dim en
sion al c la rity  o f h is book m ade it possible to m aster the subject o f 
anatom y w ithout fo llo w in g  his advice.

A n dreas V esaiius kn ew  that h is Fabrica  w ould  m a rk  one o f the 
great tu rn in g points in the history o f  ideas. T h e  ferven t pace o f his 
preparations for publication, the com pulsive attention h e gave to 
every detail o f  production, h is d iscrim in atin g choice o f artistic  and 
p rin tin g collaborators, and h is m eticulous personal oversight o f a ll 
facets  o f  the final outcom e give  a m p le evid en ce that h e recognized 
that h e w as about to bestow  a g ift o f  m onum ental va lu e  on the world 
o f m edicine. H e w as a w are  as w e ll that the cad a veric  v iscera  he w as 
show in g h is readers w ere not the only guts that w ould be exposed in 
h is pages. He w as lay in g  out h is ow n innards to the ju d gm en t o f every 
c ritic  and every  detractor w ho w as w illin g  to riffle through a few  
pages; at the age o f tw enty-eight, h e w as m akin g a very  risky bet on 
h is ow n future.

W ith a ll th is at stake, V esaiiu s n atu ra lly  sought out the most 
skilled  a v a ila b le  craftsm an  to h elp  h im  in  the process o f  production. 
S in ce the greatest o f the w oodblock cutters w ere to be found in V en 
ice, it w as to one o f these that h e entrusted h is precious illustrations. 
A lthough w e do not know  that m an ’s nam e, his a b ilities m ay be 
gauged by the quality  o f  the woodcuts and the fa ct that they rem ain ed 
in  re lativ ely  good condition w ell into the tw entieth  century. F in ally , 
m an  erased w h a t n ature could not— the su rviv in g  b locks w ere  de
stroyed along w ith  the lib rary  o f the U n iversity  o f  M unich, w h ere 
they w ere b ein g stored, in  an A llied  a ir  raid  on July 16, 1944.
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By A ugust 1542, a ll o f  the w ork for publication  had been com 
pleted. From  V esa liu s’ exp erien ce w ith  the superior p rin tin g houses 
o f Basel, h e kn ew  that h e m ust go to that city, to the press o f Joannes 
O porinus. T h e  blocks w ere  ca re fu lly  w rapped and labeled, scrup u
lously detailed  instructions w ere w ritten  out, and the long, perilous 
journey began, over the A lps on the backs o f m ules. V esaliu s follow ed 
soon after, rem ain in g  in  B asel un til he w as satisfied w ith  the a ccu 
racy  and progress o f the work. W hile he w as there, h e and posterity 
b ecam e the fortun ate b en eficiaries o f an  episode o f local m arita l 
discord. A bigam ist, h a vin g  m urdered his first w ife  in  order to sim 
p lify  h is m ore recent dom estic arran gem en ts, w as executed  by the 
authorities. As soon as the han gm an  had retrieved  his rope from  the 
sw ollen  neck o f the evildoer, the corpse w as presented to the v isitin g  
anatom ist for pu b lic  dissection follow ed  by reconstruction o f the 
skeleton. Parts o f that bony souven ir o f  con n ub ial d isharm on y can 
still be seen today in the an atom ical institute o f  the U n iversity  o f 
Basel.

W ork on the Fabrica  w as com pleted in  June 1543. W hen it be
cam e a v a ila b le  for sale in August, w ith  its 663 fo lio  pages, in clu d in g 
eleven  large plates and alm ost three hundred other illustrations, it 
w as recognized im m ed iately  as an ep och al even t in  the art o f book- 
m akin g. E ven the severest o f  critics  could not help  but ad m ire the 
w orkm an sh ip  o f the publication  they now  hastened to exam ine.

T h e  text, as indicated  by the title, D e H u m a n i Corporis Fabrica  
L ib ri Septem , w as organized into seven books, in  the fo llow in g order: 
bones; m uscles; blood vessels; nerves; abdom in al and reproductive 
organs; organs o f the chest; brain. F acin g  the first page, there ap 
peared a p icture o f the author dissectin g that m ost in tricate  o f n a
ture’s m ech a n ica l creations, the hum an  hand. D espite a certain  
u n exp la in ed  disproportion o f its parts, V esalius is know n to have 
been very  fond o f th is likeness, w h ich  is the only certifiab ly  authen tic 
portrait o f  him . A n introduction dedicated the book to the Holy 
R om an E m peror C h arles V, to w hom  its author presented a copy.

W ishin g to h a ve  a “ pony” that m ight be used in  the classroom , 
V esaliu s had prepared a  sum m ary o f h is book, w h ich  he called  the 
Epitom e. P ublished  at the sam e tim e as the Fabrica, it w as referred  
to by its author as a sem ita, or “p ath w ay,” to the m ajor work. A l
though w ritten  in  Latin , the E p itom e  w as produced in  a  G erm an 
tran slation  tw o w eeks later, w h ich  m ade even  greater the a ccessib il
ity o f this in exp en sive m inor m ira c le  o f  condensation, esp ecially  to 
the barber-surgeons. It w as dedicated to the em peror’s h eir  apparent, 
w ho later b ecam e P h ilip  II o f  Spain, h e o f the lu ckless Arm ada.

T h e  m essage o f the Fabrica  w as heard  and, by most, believed;
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before long its author’s prediction  b egan  to com e true, that ph ysi
cian s w ould “ eagerly  com m un icate to th eir frien d s” that a n ew  edi
fice o f  m ed icin e w as b ein g built. T h e  conservatives, how ever, refused 
to retreat. Som e o f them  railed  at V esalius, and a few  tried to breathe 
n ew  life  into the m oribund old exp lan ation  o f G alen ’s errors, that 
anatom y had ch an ged  sin ce h is day as the result o f the gen eral degra
dation o f the hum an  species a fter the c la ssica l period. T h e ir  salvos 
did not sign ifican tly  stem  the relentless ad van ce o f m odern thinking, 
but they wounded one o f its m essiahs. Most p ain fu l to V esaliu s w ere 
the attacks o f h is old P aris teacher, Jacobus Sylvius. Sylviu s becam e 
quite h ysterical in his condem nation, perhaps because he saw  that in 
developin g new  ideas, h is form er pup il w as rejecting to the point o f 
scorn w h at he had been taught in  Paris. A fter eight years o f frenzied  
outcries, the seventy-three-year-old  professor concentrated a ll his 
rag e  into a book w ith  the not very  subtle title A R efu ta tion  o f  the  
Slanders o f  a M adm an A gain st th e W ritings o f  H ippocrates and  
Galen, published in 1551. T h e w ork w as aim ed at exp osing w h at its 
author called  “ the error-ridden filth” o f “ that insolent and ignorant 
slan derer w ho has treasonably attacked his teachers w ith  violent 
m en dacity.”  V esalius, h im se lf certa in ly  no am ateur in  the uses o f 
invective, w as stunned by the fu ry  o f Sy lv iu s’ rhetoric, w h ich  ex 
ceeded the bounds o f decen cy even in that age renow ned for verbal 
ju gu lar-slash in g . H ere are a few  ch oice selections from  the book’s 
con clu d in g lines:

It would have been easier to cleanse the Augean stables than to 
rem ove even the worst lies from this hodgepodge made up of 
thefts and bloated w ith slanders. . . .

I implore his im perial Majesty to punish severely, as he 
deserves, this monster born and bred in his own house, this worst 
exam ple o f ignorance, ingratitude, arrogance, and impiety, to 
suppress him  so that he m ay not poison the rest of Europe with 
his pestilential breath. He has already infected certain French
men, Germans, and Italians with his deadly exhalation, but only 
those ignorant o f anatomy and the rest o f medicine. . . .

Loyal sons of Aesculapius, Frenchmen, Germans, and Itali
ans, I beseech you to come to me as recruits and to assist me in 
w hatever further defense of your teachers may be needed, since 
I am wearied by my years and my labors. If  this hydra rears 
some new head, destroy it immediately; tear and tread on this 
Chim era of monstrous size, this crude and confused farrago of 
filth and sewage, this work wholly unworthy of your perusal, 
and consign it to Vulcan.
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Such attacks had va ry in g  effects on those w ho read them . A l
though som e w ere driven  aw ay  from  the V esalian  teachings, others 
b ecam e m ore firm ly converted, recogn izin g the desperation o f S y l
v iu s and his fe llo w  reactionaries. But V esalius, w h o had a lw ays 
c h afed  under criticism , now  began  to see evid en ce that d isagreem ent 
w as turnin g into intrigue. H e w as not m istaken. B ack in  Padua, h is 
form er assistant R ealdo Colom bo, teach in g in  his absence those very 
students w ho had been draw n  to th e m ed ical school by th e m agn etic 
presence o f the B elgian, d isparaged the m essage o f the Fabrica  and 
rid icu led  its author. C ollegia lity , then as now, w as a w ord w hose 
rea lity  often contradicted  its d iction ary definition.

T h ou gh  the gath erin g opposition w ould prove to be less a  storm  
than a  bluster, it w as m ore than  V esaliu s had patien ce for. H avin g 
presented his sh in in g truth to the w orld, h e held  h is last pu b lic  dis
section in P adua in  D ecem ber 1543, o f  a body h e described as that o f 
“ a b ea u tifu l prostitute, taken by the students from  a tom b in  the 
C h u rch  o f San  Antonio.”  Shortly thereafter, h e m ade a d ram atic 
gesture that sym bolized  h is disgust w ith  the odious squabblin g in 
w h ich  h e w as becom ing em broiled. H e gathered a ll o f  h is notes and 
m anuscrip ts into a large  p ile  and put a torch to them . H is priceless 
annotation o f G alen, the notes for planned pub lication s in  m edicine 
and surgery, and h is p arap h rase o f R hazes a ll perished in the flam es.

But w h a t seem ed on the su rface  to b e the im petuous act o f a 
rejected  prophet had a certain  deliberateness about it; it w as as 
though h e had to be sure that h e w as destroying the m eans by w h ich  
he m igh t be tem pted to rem ain  in  Padua— h e w as b u rn in g every 
b rid ge over w h ich  his return w as possible from  a great decision  that 
he w as resolved to m ake unalterable: to becom e a c lin ica l doctor 
carin g  for the sick. He had a lread y  accepted  an  offer from  C h arles V  
to serve as p h ysic ian  at the im p eria l court; h e plann ed  n ever to re
turn to research.

T h e  literatu re o f  V esa lia n a  is oversupplied  w ith  discussions o f 
w h y its subject le ft Padua to becom e a w orkin g doctor. He is por
trayed by som e as h a vin g  fled in  anger, im p u lsively, sp itefu lly, and 
in  a cutting-off-the-nose-to-spite-the-face fram e o f m ind— “ I’ll show 
the bastards, I’ll go a w a y  and sulk.” Zilboorg has a field day w ith  this 
episode, re ferrin g  to its “ suddenness” and “ inten sity.” Ignoring 
V esa liu s’ m an y know n frien dship s, the p u b lic  n ature o f h is w ork, his 
w illin gn ess to travel in  support o f  h is doctrines, and h is popularity 
am ong students, he w rites: “Su ch  shut-in  persons seldom  perform  
any transition  from  one m ode o f liv in g  to another, but i f  they do, they 
do it im p u lsively, aggressively , d estructively.”

T h e  w riters, and Zilboorg is only one o f m any, w h o exp la in
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V esa liu s’ decision  on the basis o f spite, frustration, or psychopa
thology seem  to m e to b e gu ilty  o f  the sin m ost com m only denounced 
at the sam e tim e that it is m ost com m only com m itted by h istorians—  
th ey attribute the va lu es o f their own a ge and th eir own m inds to 
situations that are d istant in  both years and ch aracter. No m atter 
w h a t pains h istoriographers take to avoid  that w ell-m arked  p itfa ll 
a gain st w h ic h  they w a rn  the rest o f  us, it is a rare soul w ho cannot, 
at som e point or another, be found to h a ve  been the victim  o f its 
subtle seductions.

Fortunately, several V esalian  scholars h ave m ain tain ed  enough 
h isto rical ob jectivity  to recogn ize that w h a t appeared to be a sudden 
outburst o f reckless im petuousity w as actu ally  a log ica l step in  a 
long-standing life  plan. V esaliu s had a lw ays b elieved  that the p ri
m a ry  reason for know in g anatom y w as to be a better doctor. He had 
said as m uch at the age o f tw enty-three, in  the parap h rase o f R hazes 
h e had w ritten  as a thesis w h ile  a  can didate in  m edicine. N ico laus 
Florenas, to w hom  that publication  w as dedicated, w as a frien d  and 
patron o f the young student’s, but h e w as also p h ysician  to the em 
peror, a  fa ct that m ay h a ve  w eigh ed  h ea v ily  in  V esa liu s’ decision to 
so honor h im . T h e  Tabulae  w as dedicated to the em peror’s c h ie f  
ph ysician , N arcissu s Parthenopens, the Fabrica  to C h arles h im self, 
and the E p itom e  to his son P hilip— one begins to suspect that the 
groun dw ork w as b ein g laid  for an even tual position at court, long 
b efore the seem in gly  p recip itate actions o f the w in ter o f  1543-1544. 
V esaliu s w as nothing i f  not am bitious; it w ould be su rp risin g  i f  he 
had not g iven  considerable thought to the d eferen ce and security  that 
w ould  be his as the em peror’s doctor, esp ecially  in  v ie w  o f h is fa m 
ily ’s lon g history o f service  at court. M odern society holds its lead in g 
scien tists in  fa r  greater esteem  than  it does its c lin ica l ph ysician s, 
but in  those daw n in g years o f R enaissance science, a professor’s ten
ure w as u n certain  and his pay inadequate, and he w as the subject o f 
the an im us and en vy o f h is colleagues m ore often than  h e w as o f 
th e ir  respect. As for the vast m ajority  o f the populace w ho w ere 
w ithout education, w h a t did they know  or care  o f scien ce, or u n iversi
ties, or o f  professors? But every  person in every station o f life  knew  
the honor due the em p eror’s personal ph ysician . In lea vin g  acad em ia  
to becom e a doctor to royalty, V esaliu s w as, quite sim ply, m oving to 
a  better job.

T h ese  m ust h a ve  been im portant considerations, but the histori
c a l im age o f V esaliu s should not be w eigh ed  dow n by the h eavy 
burden o f p ragm atic  m otivation  alone. T h e  p ractice  o f  m ed icin e w as, 
to him , the m ost sacred o f the arts. It w as on his m ind constantly—  
every  ch ap ter o f  the Fabrica  contains com m ents on the anatom ical
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ch an ges produced by disease. He v iew ed  the study o f anatom y as the 
proper and d irect preparatory p ath w ay to a career devoted to the care 
o f  the sick. T h is  w as a route that w ould be traveled  by m any o f the 
lu m in a ries o f  later ages o f m edicine, p a rticu la rly  in  the nineteenth 
century. G ray’s A natom y, the m ost en durin g m ed ical textbook ever 
published, w as w ritten  in  1858 w ith  the aim  o f p rep arin g the w ay for 
its author’s entry into the rew ard in g life  that w as open to the sur
geons o f the renow ned London teach in g hospitals. As another em i
nent researcher-surgeon, H arvey C ushing, wrote:

From the publication of the Fabrica almost to the present day 
the intim ate pursuit o f descriptive and topographical anatomy 
has constituted the high road for entry into the practice of sur
gery, and not only have surgically inclined graduates usually 
sought places as prosectors in dissecting rooms, but in many 
schools until recent times professorships o f anatomy and sur
gery have often been combined. It bespeaks the enlightened atti
tude of the Court that Vesalius, who was largely responsible for 
this trend, should have been appointed, soon after he turned 
thirty, to serve as the Emperor’s physician.

Thus, the greatest anatom ist o f h is tim e, or o f any tim e, le ft his 
research es behind h im  and entered the service  o f  the em peror. It did 
not prove to be the sa tisfy in g  exp erien ce he had expected. T h e  pos
session o f a fu ll purse and exp en sive clothes that w ere not perm eated 
w ith  the stench o f d ecayin g organs w as not com pensation  enough for 
th e loss o f  the in vestigative  excitem en t that had filled his days at 
Padua. C h arles V, m oreover, ate too m uch, drank too m uch, and 
n ever listened to his doctors; he suffered from  asthm a, gout, and a 
va riety  o f gastroin testinal disorders caused by his gluttony and in 
tem perance. T h e  scant heed he paid the a d vice o f h is p h ysician s left 
h im  free  to pay attention to any m ed icin e-m ixer w ho happened to be 
passin g through h is court. A ll doctors h ave a few  patients like  this; 
for V esaliu s the situation  w as m ade p a rticu la rly  difficult not only by 
h is  patien t’s lofty ran k  but also by the fa ct that his c h ie f  raison d ’etre  
now  lay  in keep ing this one im possible fe llo w  in  som e sem blan ce o f 
good h ea lth — an ob jective that, notw ithstan ding his considerable 
c lin ica l skill, he w as n ever able to ach ieve. He did fa re  better w ith  
the several hundred m em bers o f the court w ho w ere also his patients, 
but the case o f  h is im p eria l ru le-breaker b ecam e an  in creasin g 
source o f frustration  for him .

T h e  situation  w as not m itigated  by the presence on the em peror’s 
m ed ical sta ff o f  a predom in an ce o f G alenists, strongly opposed to the
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precepts o f  the Fabrica  and openly hostile to V esaiiu s h im self. A l
though the term s o f h is appointm ent m ade h im  second in  ran k  only 
to the eld erly  c h ie f ph ysician , his d a ily  round w as conducted in  an 
atm osphere o f gru m b lin g discontent. C h arles h im se lf treated his 
young doctor w ith  w arm th  and kindness despite h is d isregard of 
orders, but the gen eral tone o f the court w as not conducive to re la 
tionships o f trust. In a ll, the better job  soon proved itse lf to be a 
m istake that its h older cam e to regret bitterly. E ven the ch allen ges 
o f the m ilitary  surgery that cam e w ith  the em peror’s m any cam 
paign s did not satisfy  the in te llectu al yearn ings o f one w ho w as daily  
finding m ore evid en ce that the life  o f an academ ic, though m ore 
fru ga l and un certain, carried  rew ards that the life  o f a doctor to the 
pam pered rich  did not. Padua, seen d im ly  across the gap in g em p ti
ness le ft by those burned bridges, looked better and better. T h ere  
w ould n ever again  be a tim e as golden as those form er days that he 
now  recalled  as “ that glorious period o f undisturbed labor am ong the 
gifted  scholars o f d ivin e Italy.”

W henever an opportunity arose, V esaiiu s seized upon it to do 
som e b it o f sch olarly  w ork. Should the constant travels o f the court 
b rin g  h im  to the v ic in ity  o f a m ed ical school, h e hurried  off there to 
dissect and dem onstrate. W hen the em peror rem ain ed  in  A ugsburg 
for the prolonged period o f fourteen m onths betw een A ugust 1550 and 
O ctober 1551, the erstw h ile  professor revised  the text o f  the first five 
books o f the Fabrica  for a second edition. T h e  constant cam p aign s 
and perip atetic habits o f  the court le ft h im  little  other tim e for such 
concentrated study, so that it w as not un til the sum m er o f 1555 that 
the vo lu m e w as com pleted.

V esaiiu s had m arried  in  1544, a fter his an atom ical labors w ere 
over and h is en listm en t in  the im p eria l service  had assured his a b il
ity to support a fa m ily . T h e  fo llo w in g  year, a daughter had been born 
to the couple. W hatever m ay h ave been h is thoughts about lea vin g  
the em peror, such  a step w as th ereafter im possible. N ot only h ad  he 
agreed  to serve for the duration o f C h arles ’ rule, but h is dom estic 
needs could n ever be m et on a slim  acad em ic salary. P erhaps it w as 
th is latter consideration  that led h im  to seek fu rth er royal patronage 
even  a fter h is ru ler abdicated  in  1556. H e signed on as p h ysician  to 
the N ether lan ders at the court o f  P h ilip  II, now  K in g o f Spain. B efore 
long, he had developed a flourish ing p ra ctice  am ong the households 
o f foreign  em bassy officials in  M adrid.

T h e  atm osphere in  Spain, how ever, proved to be even  m ore su f
focatin g than  that at C h arles ’ court, and w h en  the then Professor o f 
Anatom y at Padua, G abriele Fallopio, died in  1562, V esaiiu s peti
tioned P h ilip  to le t h im  leave  Spain  so that h e m igh t return  to Italy.
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P h ilip  refused. T h e  details o f w h a t follow ed  are som ew hat hazy, but 
it is know n defin itely that shortly thereafter, V esa liu s set forth  on a 
p ilg rim a ge to Jerusalem . A t least one contem porary observer w rote 
that the jou rn ey  w as u n dertaken  in  gratitude for recovery  from  a 
serious illness; several other sources tell a  story that seem s m ore 
apocryphal. B y these accounts, V esaliu s is said  to h a ve  u n w ittin g ly  
begun an autopsy on the body o f a w om an d eclared  dead, but w hose 
heart w as found to be still b eatin g fa in tly  w h en  h er chest w as opened. 
T h e  horrified dissector had to get out o f town for a w h ile.

W hatever th e true p recip itatin g event, it is m ost probable that 
the real reason V esaliu s set out on h is p ilg rim a ge w as to escape from  
Spain  so that h e m igh t return to Padua. H e took sh ip  from  V en ice in 
A p ril 1564, and  it is know n  that h e  set sa il on the return  trip som etim e 
durin g the early  fa ll. One Pietro B izzari, w ritin g  in  1568, m ade a 
statem ent, considered a ccu rate  by historians, that soon a fter the p il
grim  em barked for the H oly Land, “ the illustrious Senate called  
V esaliu s to the fam ous U n iversity  o f Padua, w ith  a very  honorable 
stipend, in p lace o f the learn ed  F allop io w ho a little  ea rlier had 
passed to a better life .” S in ce the n ew ly  chosen professor m ust have 
know n o f h is appointm ent prior to the return voyage, it seem s certain  
that h e had no intention  o f retu rn in g to the Spanish  court.

H ere should begin  a glorious saga o f the prodigal scientist re
turnin g to em b ark  on a series o f  u n p aralle led  successes. Instead, the 
ta le ends in  tragedy. T h e  p ilg rim  sh ip  on w h ic h  V esaliu s w as travel
in g hom ew ard  w as overtaken  by a furious storm  that threw  it off 
course and tossed it about on the sea for days. W hen the food and 
w ater began to run out on the inadeq uately  provisioned craft, passen
gers w ere throw n overboard one by one as they died or b ecam e too 
w eak  to ju stify  exp en diture o f the d w in d lin g supplies. F in a lly , just 
w h en  a ll seem ed lost, the storm  abated, and the sh ip  w as able to m ake 
port at the sm all islan d o f Zante, off the w estern  coast o f  the Pelopon
nesus. V esaliu s le ft the cra ft un accom panied, and alm ost im m edi
ately  fe ll v ictim  to a serious illness, w hose d etails are not known. 
W ithin  a fe w  days, accordin g to B izzari’s account, “h e  m iserab ly 
closed and term inated the course o f his life  in  a  v ile  and im pover
ished inn in a solitary place, w ithout an y h u m an  assistance.” A  V en e
tian  goldsm ith  w hose sh ip  had stopped at the islan d chan ced  to learn  
that the fam ous anatom ist had fa lle n  ill and died. B izzari goes on: 
“ W ith great difficulty he gain ed perm ission  o f the islan ders to bury 
him , and w ith  h is ow n hands prepared the grave and buried  the body 
so that it m ight not rem ain  as food and n ourishm ent for w ild  beasts.” 
No one kn ew  w h o th e goldsm ith w as— the grave h e dug on that O cto
ber m ornin g has n ever been found.
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And so passed the glory o f  A n dreas V esalius. In five feverish  
years o f inspired  research  h e show ed the w a y  for the en try o f  m edi
c in e into th e w orld  o f m odern science, and then  spent th e rest o f h is 
life  in  frustration  and regret. T h e  en fa n t terrible  o f anatom y n ever 
grew  up to be the m atu re investigator w ho m igh t h ave shortened the 
tortuous path to the n ext n ecessary stage in  the progress o f  the art o f 
h ea lin g — the realization  that each  sym ptom  o f disease is caused by 
a specific, u su ally  anatom ic, ch an ge in  som e structure or tissues o f 
the body. T h ere  is evidence in  the pages o f the Fabrica  that he m ight 
h a ve  ventured in  th is direction  had h e been able to free  h im se lf o f 
h is obligation s to the em peror. O f A n dreas V esalius, it is proper to 
utter the saddest words o f tongue or pen.

But, no m atter w h a t m igh t h a ve  been, the Fabrica  w as the em 
bodim ent o f  the sp irit o f the R enaissance, an  accom p lish m en t o f 
such  m agn itude that its creative en ergy could only h ave com e from  
a  utopian  vision  o f the fu tu re  o f science. In that future, research ers 
w ould  use only the evid en ce o f th eir senses, as the H ippocratics had 
done; th eir only in feren ces w ould be those that fo llow  lo g ica lly  from  
the tan gib le  facts b efore them . And then they w ould seek out the 
finest technology o f th eir tim e, and the fru its o f  its culture, to produce 
a record o f th eir observations that w ould teach  the w orld w h a t they 
had learned, so that others m igh t add m ore to the sum  o f m an ’s 
know ledge. T h a t w as the role o f V esalius in  the history o f  m edicine—  
it is im possible to th in k  o f the m an w ithout th in kin g o f his book, for 
both w ere  o f the sam e in tellectu al essence. W alt W hitm an  probably 
n ever laid  eyes on a  copy o f the Fabrica, but h e  knew  about such 
things:

Camerado, this is no book, 
Who touches this touches a man.
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The Gentle Surgeon
A M B R O I S E  P A R E

Surgery is an  exercise  in  the use o f the intellect. H eck lin g  internists, 
w ith  tongues only b arely  in  cheek, w ould p refer that su rg ical sp ecia l
ists be view ed  m erely  as dexterous craftsm en  w ho carry  out the rou
tine errands assigned to them  by th eir m ore cereb rally  endow ed m ed
ica l overseers. I attribute th is teasin g ra illery  to a kind o f good- 
natured fra te rn a l envy, not so m u ch  o f our celeb rity  status, but rather 
o f  the v isib ility  o f the cures w e surgeons a ch ie ve  and the p articu lar 
personal gratification  w e h ave w h ile  doing it. It m ight seem  strange 
to describe the d a ily  doings o f a surgeon as fun, but not m any non
ph ysician s can  ap preciate w h at a good tim e w e are  h avin g, alm ost 
a lw ays. T h e  fun  arises from  the ch allen ge, and the m ajor ch allen ge  
lies not in  the doing o f w onders w ith  our fingers, but in  doing them  
w ith  our m inds.

E ven  su rgery ’s m ost dram atic com ponent, the operation, is no 
m ore a fea t o f  m an ual dexterity  than is the pain tin g  o f a b eau tifu l 
landscape. T h e  operation is the m om ent durin g w h ic h  the m ind o f 
the h ea ler m akes h is or h er hands carry  out a  b iddin g based on a 
sen sitive w isdom  about the w ays in  w h ich  the h u m an  body is sup
posed to w ork and the w ays in  w h ich  it has fa iled . It is fa m ilia rity  
w ith  a d isease’s evolution, from  its very  b egin n in g to the tim e o f the 
cu ra tive  intervention, that en ables the operator to com prehend w h at
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h e  sees so that h e m ay choose from  am ong the several paths that can 
be taken to correct the m alfu n ction  in  the body o f the patient.

O n ce th e diseased recesses h ave been exposed, there begins a 
process o f  deliberation  and decision that is v irtu a lly  instantaneous, 
by w h ic h  a  p lan  is form ulated  that is then carried  out in an orderly 
sequence o f successive steps. In the d irectness o f its effect on the life  
o f  a  fe llo w  hum an  being, an operation m ay be the m ost rea listic  and 
p ra ctica l kind o f w ork a  m an  or w om an  can  do; on the other hand, 
the tech n ica l esoterica o f its m inute details p laces it certain ly  am ong 
the m ost abstract. T h e  seem in gly  autom atic exactnesses o f cuttin g 
and stitch in g and knot-tying are servants to a process o f in tellectu al 
synthesis and logic  that is one o f the h igh est accom plishm ents o f 
both th e cereb ru m  and the psyche. A lth ough  no one w ould go so fa r 
as to a ccu se surgeons o f excessive  m odesty, the m em bers o f the spe
cia lty  do h ave a  certain  tendency to un derestim ate the ran ge o f their 
cap ab ilities. W hen the early-nin eteen th-century E n glish  surgeon 
A stley Cooper listed h is co lleagu es’ n ecessary attributes as the “eye 
o f an eagle, h eart o f a lion, hand o f a w om an,” he d ip lom atically  
avoided th e resentm ent o f  h is m edical colleagues by om itting w hat 
h e kn ew  to be his ow n m ost im portant attribute, the m ind o f a 
scholar.

And yet, h a vin g  a  sch olar’s m ind w ill a v a il n aught i f  the tech n i
ca l sk ill is absent. If  h is hands are unequal to the task dem anded by 
h is  brain , the surgeon is no surgeon; i f  h e  cannot do the job  w ith  
gentleness, h e is no healer. T h e  hand that in jures tissue cannot cure 
it; the surgeon w ho allow s h im se lf to be rough cannot exp ect to see 
a  postoperative recovery that is smooth.

T h is  elem en tary  fa ct w as not a lw a y s appreciated. T h ere  are 
passin g referen ces to it in  the w ritin g s o f  H ippocrates and G alen  and 
th e ir  disciples, but not u n til the sixteenth -cen tury teachin gs o f A m 
broise P are b ecam e the standard o f su rg ical care  did it take hold. 
P are led  h is fo llow ers a long the irreg u la r  path  to m odern surgery, 
c a rry in g  the m essage o f gentle care  that rem ain s to this day his most 
sign ifican t legacy.

P arad o xically , the gentle treatm en t o f tissues w as a concept in 
troduced in the m idst o f the turbulent destruction o f a w ar. W ar has 
a lw a ys benefited the surgeon’s art. T h e  im m ed iacy  and the com p lica
ted n ature o f m ilitary  w ounds dem and an eq uivalen t im m ed iacy  o f 
cure. D u rin g every  m ajor A m erican  conflict o f the tw entieth  century, 
great advan ces h a ve  been m ade in som e p a rticu la r area  o f su rgical 
treatm ent. In W orld W ar I, it w as surgery o f the intestine; in  W orld 
W ar II, chest surgery; in  the K orean w ar, va scu lar  surgery; in  V iet
nam , rapid  transport o f  traum a victim s. In every conflict, hospital
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m ethods, resuscitation  techniques, and su rg ica l sk ills  in  general 
h a ve  taken  d ram atic  steps forw ard. In ea ch  case, th ere has been a 
spin-off o f m ajor im provem en ts in  various aspects o f  in tern al m edi
cin e as w ell. T h e  s ilver that lin es the h ea vy  gray  clouds o f w a r has 
a lu m in escen ce w h ic h  in the long term  m ay b righten  quite as m any 
lives as are b ligh ted  b y  the catastrophe.

A m ong the reasons that ea ch  n ew  w a r dem ands yet fu rth er im 
provem ents in  m ed ical care  is the fa ct that it in v aria b ly  brings w ith  
it m ore efficient m ethods o f destruction. T h e  in ju ries are  m ore com 
plicated, requ irin g in crea sin g ly  sophisticated kn ow ledge o f the body 
in order to treat them . N o m atter h ow  h ig h ly  developed becom es the 
technology that en ables us to heal, it seem s a lw ays to la g  one step 
b ehind the technology that en ables us to m aim . In these days o f 
n u clear fission and the threat o f  w orld-kaput, it is hard  to im agin e the 
terror that gripped m ed ieval E urope fo llo w in g  the introduction of 
gunpow der as a m edium  o f devastation. P robably invented  in C hina 
around the year iooo, the leth al substance w as brought to the W est 
b y the Arabs, w ho seem  also to h a ve  m ade th e first firearm s. S m all 
guns w ere used in  the battles o f  the ea rly  fourteenth  century, such as 
C recy  in  1346, but it w as not u n til the Italian  W ars o f the sixteenth 
cen tury that a rtillery  w as put to its first m ajor sustained test, as w ell 
as its first m ajor confrontation  w ith  the h ea lin g  pow ers o f  m edical 
science. In th is contest, the long-robed contem plative professors o f 
m ed icin e proved un equal to the ch allen ge. In the end, it w a s the 
hum ble, uneducated barber-surgeon A m broise P are w h o understood 
w h a t w as needed, and provided a solution.

B efore d escrib in g the circu m stan ces under w h ich  that solution 
w as revealed, its d iscoverer m ight best be introduced by a quotation 
from  h is w ritings, w h ich  illustrates the greatness o f the problem s he 
fa ced  and reveals som ething o f the greatness o f the m an:

From the same wretched shop and m agazine o f cruelty, come all 
sorts o f mines, countermines, pots of fire, trains, fiery arrows, 
lances, crossbows, barrels, balls o f fire, burning faggots, and all 
such fiery engines and inventions. Closely stuffed w ith fuel and 
m atter for fire, and cast by the defenders upon the bodies and 
tents o f the assailants, they easily catch fire by the violence of 
their motion. They are certainly a most m iserable and perni
cious kind of invention, by w hich we often see a thousand unsus
pecting men blown up w ith a m ine by the force o f gunpowder.
At other times, in the very heat o f the conflict you m ay see the 
stoutest soldiers seized upon with some of these fiery engines, to 
burn in their harnesses, no waters being sufficiently powerful to



Ambroise Pare 97

restrain and quench the raging and wasting violence of such fire 
cruelly spreading over the body and bowels. As though it were 
not sufficient to have arms, iron, and fire for m an’s destruction, 
in order to m ake the stroke more speedy we have furnished 
them, as it were, with wings, so as to fly more hastily to our own 
perdition, furnishing scythe-bearing death with wings so more 
speedily to oppress men, for whose preservation all things con
tained in the world were created by God. Verily, when I consider 
all the sorts o f w arlike engines w hich the ancients used, they 
seem to me to be m ere childish sports and games in comparison 
w ith those I am describing. For these modern inventions are 
such as easily exceed all the best-appointed and cruel engines 
w hich can be mentioned or thought upon, in the shape, cruelty, 
and appearance o f their operations.

For what in the world is thought more horrid or fearful than 
thunder and lightning? And yet the hurtfulness of thunder is 
almost nothing to the cruelty o f these infernal engines, w hich 
can be seen by com paring their effects. Thunder and lightning 
commonly gives but one blow, or stroke, and that commonly 
strikes but one man of a multitude; but one great cannon at one 
shot m ay spoil and kill a hundred men. Thunder, being a natural 
thing, falls by chance, one tim e upon a high oak, another on the 
top of a mountain, and sometimes on some lofty tower, but sel
dom on man. But this hellish engine, tempered by the m alice 
and guidance o f man, assails man only, and takes him  for his 
only mark, and directs his bullets against him. The thunder, by 
its noise as a m essenger sent before, foretells the storm at hand; 
but, w hich is the ch ief m ischief, this infernal engine roars as it 
strikes, and strikes as it roars, sending at one and the same time 
the deadly bullet into the breast and the horrible noise into the 
ear. W herefore we all o f us rightfully curse the author o f so 
pernicious an engine; on the contrary praise those to the skies, 
who endeavor by words and pious exhortations to dehort kings 
from their use, or else labour by w riting and operation to apply 
fit m edicines to wounds made by these engines.

It w as in  th eir perception o f w h a t constituted a “ fit m ed icin e” 
that the doctors o f the sixteenth  cen tury  m ade th e ir  greatest error in 
w ound treatm ent. T h e  error w as due to their m istaken  b e lie f that 
gunshot w ounds are som ehow  poisoned by the gunpow der, and m ust 
therefore undergo a c lean sin g  w ith  b oilin g oil. N ot only w as the 
u n derlyin g theory erroneous, but the treatm ent w as ferociously  trau
m atic. T h e  resu ltan t pain  w as as in tolerab le as w as the destruction
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o f tissue that accom p an ied  it, and yet the th erapeutic in iq uity  per
sisted, en forced by the w rong-headed dogm a that the “ poisoned” 
w ounds m ust be detoxified.

A m broise P are accepted this prin cip le, learn ed  in P aris during 
h is appren ticesh ip  as a barber-surgeon, and h e had no reason to 
doubt its correctness. H e w as w ell versed in  the proper w a y  to prepare 
the “ oil o f  elders, scald in g  hot, in  w h ich  should be m in gled  a little 
treacle .” H e kn ew  how  to soak h is p ackin g or ban dages in  it, and then 
to apply  them  d irectly  into m issile  w ounds or onto the large  areas o f 
burned skin  su rface  o f a  struggling, scream in g soldier. A t the age o f 
tw enty-six  h e had com pleted fou r years as a com pagnon chirurgien, 
or resident surgeon, at the renow ned P aris hospital the Hotel Dieu. 
Too poor to pay his en tran ce fee, h e had not been able  to undertake 
the exam in ation s that m ight q u alify  h im  for official adm ission to the 
corps o f barber-surgeons. Som ehow , he m anaged to obtain  an ap 
pointm ent as personal surgeon to M arsh al de M ontejan, a gen eral o f 
the Fren ch  king, F ran cis I.

T h e  arm y, h a vin g  su ccessfu lly  defended itse lf again st an in v a 
sion o f Provence by the H oly R om an E m peror C harles V, pursued the 
retreatin g forces into Italy, and thus it w as that the young P are found 
h im se lf at the siege o f T u rin , in the year 1537. It w as his first cam 
paign, and h is first exposure to fresh  wounds. T h ere  w ere fa r  m ore 
in jured  soldiers than h e had prepared for, and b efore long h e used 
up a ll o f h is b oilin g oil in  cau terizin g  th eir burns and p luggin g their 
gunshot holes. W ith the boldness o f  desperation, and the God-given 
in gen u ity  he had been born w ith , h e had the inspiration  to design a 
battlefield  c lin ica l experim ent: instead o f ap p lyin g “ the said oil the 
hottest that w as possible into the w ounds,” the n ovice surgeon h it 
upon the idea o f m akin g up a bland, soothing lotion. He w as takin g 
a  ch an ce  and h e knew  it— i f  h is unorthodox treatm ent fa iled , he 
w ould certain ly  lose h is position, or worse. He describes w hat h ap 
pened:

At last I wanted oil, and was constrained instead thereof, to 
apply a digestive of yolkes of egges, oil of Roses, and Turpentine.
In the night I could not sleepe in quiet, fearing some default in 
not cauterizing, that I should find those to whom I had not used 
the burning oil dead impoisoned; w hich made me rise very early 
to visit them, where beyond my expectation I found those to 
whom  I had applied my digestive medicine, to feele little paine, 
and their wounds without inflam m ation or tumor, having rested 
reasonable w ell in the night: the others to whom was used the 
said boiling oil, I found them feverish, w ith great pain and swell-
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ing about the edges o f their wounds. And then I resolved with my 
selfe never so cruelly to burne poore men wounded with gun
shot See then how I have learned to dresse wounds made with
gunshot, not by bookes.

T h e  fledglin g surgeon w as astonished by the m arked contrast 
betw een  the tw o groups o f soldiers. T hose treated w ith  hot oil, w hom  
w e m ay v ie w  as the exp erim en tal controls, had spent the usual sleep
less pain-racked night, w h ile  those treated w ith  the gentle em ollien t 
w ere  com fortable and w ithout evidence o f w orsened tissue dam age. 
As P are view ed  the results, h is mood chan ged from  apprehension to 
a kind o f aw estru ck  excitem ent. H is conversion from  p rim itive 
h ea ler to m odern w as instantaneous and com plete.

W ith th is one critica l exp erien ce ea rly  in  P are ’s career w as born 
the p rin cip le  o f gentleness in  the treatm ent o f wounds. T h e  young 
m an w as destined to becom e the greatest surgeon o f his tim e, and for 
a ll h is scorn o f w h at w as to be found in  books, he le ft a series o f 
w ritin gs that would stand as the canon o f surgery for cen turies a fter
w ard. W idely translated  and w id ely  read, h is treatises w ere the 
m eans by w h ic h  most E uropean surgeons learn ed the details o f their 
art. T h ey  served as the standard referen ce  works, handbooks, m an u 
als, and theoretical su rgical texts o f  the period. L ike his contem po
rary A ndreas V esalius, P are recognized at an em bryon ic stage in  his 
ow n professional developm ent that the teachin gs o f h is predecessors 
held  fe w  im m u table  truths, so that the au th en tic  p rin cip les o f  h is 
c ra ft still aw aited  discovery, dem onstration, and recording. L ack in g 
a  form al education, and therefore b ein g ignorant o f Latin , P are did 
h is recordin g in  French. W hen he w as criticized  by the lofty  profes
sors o f  the U n iversity  o f P aris for not usin g the lan gu age o f learn ing, 
he replied  that H ippocrates h im se lf had w ritten  in  his ow n n ative 
tongue.

A s the story o f A m broise P are unfolds, it w ill becom e apparent 
that his influence upon the art o f surgery w as so vast that it cannot 
be m easured in term s m erely  o f concrete innovations, but rath er 
should be thought o f as the trium ph o f a philosophy. T h e  role o f the 
surgeon and the role o f surgery w ere chan ged  by h is li fe ’s w ork— he 
created a new  im age o f w h at a surgeon should be, how  he should 
think, and the h eritage he should lea ve  to those w ho com e a fter him . 
Before Pare, only H ippocrates had created such a  w atershed of 
ch an ge for surgery, and a fter h im  only John H unter w ould create 
another. T h ere  h a ve  been other h istoric schools o f surgery, and there 
h ave been m any other su rg ical innovators, but only three tim es in  the 
long history o f w estern  m ed icin e has su rg ical ph ilosophy and prac-
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tice, not to say its horizons and self-im age, undergone a v irtu al tran s
form ation  from  w h a t had been before. And so the n am es o f H ippo
crates, Pare, and H unter deserve to be w rit larger than  the rest.

As a result o f  A m broise P are ’s w ork and his w ritings, the igno
m inious role o f the barber-surgeons in  the h iera rch y  o f healers w as 
elevated  to the lev el w h ere it w as no longer possible to ignore their 
know ledge o f d isease or th eir a b ility  to treat it. T h e ir  socia l status 
rose, their rights and p riv ileg es increased, and better m en w ere at
tracted to the profession. T h is  set the stage for the im provem ents in 
eth ics and train in g that resulted in  the great c lin ica l advances o f the 
succeedin g centuries, as surgeons found them selves in  a position to 
benefit from  and contribute to the rap id ly  in creasin g store o f  m edical 
know ledge.

P are w rote volum inously, and he w rote w ell. B ecause h e w rote in  
the p lain  conversational F ren ch  o f h is fe llo w  surgeons, h is w orks 
w ere soon translated into p la in  E nglish , G erm an, D utch, and other 
lan gu ages w h ic h  w ere a va ila b le  to colleagues throughout Europe. 
T h e  result w as not only an exp an sion  o f su rgical know ledge, but a 
rapid dissem ination  o f P are ’s eth ica l philosophies and his approach 
to the evaluation  o f evidence.

It is here, in h is w ays o f evalu a tin g  m ed ical evidence, that P are ’s 
greatness is m ost m an ifest and his influence w as m ost long-lasting. 
H e began w ith  a  w ide-ran gin g know ledge o f the w ork o f h is pre
decessors. He used th is as a background again st w h ich  to m easure his 
own observations, w h ich  w ere gathered up in  a vast exp erien ce o f 
su rg ical problem s. H e approached these observations w ith  an objec
tive eye that a llow ed  enough distance to see his ow n errors and those 
o f h is fellow s. And finally, he applied  to h is great know ledge and his 
great num ber o f exp erien ces h is eq u ally  great pow ers o f  an alysis and 
reason. T h e  result is apparen t to any m odern surgeon w ho reads his 
w ritings: h is ideas about diagnosis, su rg ical technique, w ound treat
m ent, healin g, prosthetics, and prognosis are  aston ishingly accurate. 
T housands o f exp erim en tal protocols follow ed  in  hundreds o f 
laboratories over the past cen tury confirm  w h a t A m broise Pare 
taught about su rg ical care  four hundred years ago. In the introduc
tory pages o f one o f h is books, h e vow s to offer precepts that h e “ w ill 
prove by authority, reason and exp erien ce.” H e succeeds so w ell be
cause h e keeps h is  prom ise.

P are ’s authority cam e from  his exten sive know ledge o f the w ork 
o f H ippocrates, G alen, and m ore recent su rg ical authors; h is reason 
cam e from  h is ow n g ifted  intellect; h is exp erien ce cam e from  w ar. 
T w o long-term  historic conflicts w ere w aged  durin g his lifetim e, one 
com ing hard on the heels o f the other, so that h is career consisted
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rea lly  o f a  long series o f  battlefield  adventures. T h ese  w ere the Ital
ian  W ars o f 1495 to 1559 and the so-called W ars o f  R elig ion  o f 1562 to 
1598.

It is h e lp fu l to h a ve  som e un derstan ding o f the background 
again st w h ich  the portrait o f A m broise P are’s long life , from  1510 to 
1590, w ill em erge in  the fo llo w in g  pages. Specifically , it is im portant 
to ap p reciate  that the state o f  F ren ch  politics and the state o f  French  
su rgery  provided, respectively, a laboratory p len tifu l w ith  in vestig a 
tive  opportunities and a v irtu a lly  c lean  notebook to fill w ith  ex p eri
ences, experim ents, and extrapolations. P are ’s life  spanned the s ix 
teenth century, w h ich , lik e  our own, w ill be rem em bered for both its 
great ach ievem en ts and its great cruelties. T h e  cruelties w ere large ly  
th e result o f  those two series o f bloody cam p aigns, durin g the first o f 
w h ic h  the H oly R om an E m p ire struggled  w ith  F ran ce decade a fter 
decade for th e control o f Italy, and durin g the second o f w h ic h  the 
pow er o f the C atholic k ings w as directed  at the suppression o f the 
Protestant R eform ation  in  France.

T h e  sixty-five years o f the Italian  W ars w ere m arked by an un 
relieved  sequence o f m urderous battles that fin a lly  concluded w ith  
the victory o f the then em peror, P h ilip  II o f  Spain. T h e  T reaty  o f 
C ateau-C am bresis that fo rm ally  closed the hostilities did not b rin g 
an  end to strife  and slaughter, how ever. O ne o f the factors that had 
forced  F ra n ce ’s H enry II into peace w ith  P h ilip  w as H enry’s desire 
to devote h is en ergies to counterin g the in creasin g pow er o f Protes
tants w ith in  h is realm . In fact, so m uch did he w ish  to d raw  the 
C atholic K in g o f Spain  to h is cause that h e gave h is daughter E liza 
beth in  m arriage to P hilip . T h is  w as a p o litica l coup, but it resulted 
in  a personal disaster w h en  the Fren ch  k in g died o f a  w ound sus
tained in  a tournam ent w h ic h  w as part o f  the w ed d in g festivities. 
T h e  death  o f his son F ran cis  II a fter a  one-year reign  allow ed pow er 
to fa ll  into the hands o f H enry’s w idow , the Italian-born queen 
m other C ath erin e de M edicis, a  shrew d, p o litica lly  astute m a n ip u la 
tor w hose p rim ary  interest w as to consolidate the pow er o f h er other 
sons, first F ra n cis  III and then h is successor, H enry III. C atholic- 
Protestant anim osities w ere heightened, and on M arch  1, 1562, an 
in ciden t in  the tow n o f V assy resulted in a m assacre by French  
troops, and the religious c iv il w a r w as on.

T h e  m ost fam ous even t o f that conflict b egan  on A ugust 24,1572, 
w h en  several hundred H uguenots w ere butchered in a four-day k ill
in g  spree that b ecam e know n as the St. B artholom ew ’s D ay M assacre. 
But fa r  from  b reak in g  the w ill o f the Protestants, the bloodshed only 
stiffened th eir resolve. M urders, battles, pestilence, treach ery, and 
p o litica lly  exp edien t conversions ch aracterized  the w hole period,
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un til the godless conflict b ein g w aged  in  the n am e o f God finally  
ended w ith  the accession  to the throne o f the form er Protestant 
H enry IV. “P aris is w e ll w orth  a m ass,” h e is supposed to h a ve  said, 
as he em b raced  C ath olicism  w ith  p ragm atic  fervo r in  1593, the first 
Bourbon king.

To return  to a m etaphor used earlier: i f  the battlefields o f  w estern 
Europe w ere P are ’s laboratories, the im m atu re state o f Fren ch  sur
gery and th e lo w ly  position o f surgeons provided the vast n um ber o f 
b lan k  pages that h is contributions w ould fill. In fourteenth- and fif
teenth-century Paris, the care o f  the sick  had been entrusted to a 
h iera rch y  o f three groups. T h e  first o f  these, in  both know ledge and 
socioeconom ic level, w as the ph ysician s, w ho w ere  m em bers o f  the 
F acu lte  de M edecine o f the U n iversity  o f Paris. L ike m ost o f the 
doctors o f  Europe, they w ere trained in  L atin  and Greek, w ere  consid
ered h ig h ly  educated, and did th eir h ea lin g  w ith  m edicines and ad
vice. T h e ir  e lite  position and grand status a llow ed  them  not only to 
look dow n on the lesser groups but to exercise  significan t control over 
a ll aspects o f m ed ica l and su rg ical p ra ctice  and teaching. T h e ir  un 
d isguised contem pt w as directed p a rticu la rly  at the low est group in 
the tripartite  h ierarch y, the barbers; these w ere considered little  bet
ter than those m in im a lly  train ed  near-quacks w ho roam ed Europe as 
itin eran t bonesetters, hernia-cutters, tooth-pullers, and the so-called 
lithotom ists w h o “ cut persons lab orin g under th e stone.”

B etw een p h ysician s and barbers there existed  a group that w as 
u n ique to Paris, and not to be found elsew here. T h is  w as a brother
hood o f surgeons, know n as the C on fraternity  o f St. Com e, later called  
the C ollege o f St. C om e w h en  th eir status w as som ew hat elevated 
early  in  the sixteen th  century. T h e  m em bers o f the organization  w ere 
ch aracterized  by an arrogan t and often rid icu lous attem pt to c la im  
the ritu alistic  d ign ity  o f un iversity  professors. But w ea rin g  robes 
(they w ere called  the surgeons o f the long robe), carry in g  out quasi
aca d em ic  cerem onies, and gran tin g degrees do not an a cad em ic fa c 
ulty  m ake. W hat they did m ake w as a constant state o f  friction  w ith  
the rea l acad em ics in  the F acu lte  de M edecin e and the rea l surgeons, 
w ho w ere the lo w ly  barbers.

For the brothers o f St. Com e w ere not real surgeons. W ith their 
pretensions to the status o f  the sch olarly  ph ysician s o f the U niversity 
o f  Paris, they had, over a period o f m any decades, grad u ally  taken on 
a certain  rem oteness from  hands-on care. T h ey  rarely  did operations, 
p referrin g  to treat su rg ica l problem s w ith  m edicam ents, lordly ad
vice, or the application  o f the hot cau terizin g  iron  to inflam ed or 
b leedin g wounds. T h e ir  con fratern ity  existed  p rim arily  to protect 
th eir ow n rights, ap in g the p h ysician s and figh ting to preserve w h at
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today w e w ould  ca ll th eir tu rf against the steady en croachm en ts o f 
the barbers. T h e  C ollege o f St. Com e w as, in the words o f P are ’s 
n ineteenth-century b io grap h er Joseph M algaign e, “m u ch  less ce le
brated  . . .  for services rendered to scien ce than  for the secu lar fights 
it m ain tain ed  again st the barbers and again st the ph ysician s o f 
P aris.”

Another w ord about the barbers. Through out Europe, the treat
m ent o f m inor w ounds and sores had been in  th eir hands for cen tu
ries. W hen a p h ysician  ordered a b leedin g or a  scarification, the 
actu al procedure w as done by a barber. G radually, as p ra ctica l su rgi
ca l procedures cam e to be disdained by ph ysician s, they fe ll m ore 
and m ore into the hands o f the barbers, excep t in Paris, w h ere the 
brothers o f St. Com e attem pted to suppress the barbers’ activ ities in 
their ow n interests. T h e  outcom e o f a ll th is is best described by Mon
taigne: “ T h e  barbers tended u n ceasin gly  to approach the surgeons [of 
the C ollege o f St. Come] and to en croach  on th eir dom ain; the sur
geons sought at once to destroy or to subm erge the barbers and to 
approach  the physicians; and fin ally  the ph ysician s, occupied at first 
only w ith  repulsin g and sub m ergin g the surgeons, later w ould be 
carried  along by the force o f things to use the barbers as assistants.”

T h e  struggles continued for tw o hundred years, w ith  petitions, 
law suits, decrees, and constant riva lry , not only over tu rf but over 
w ho should teach  w h at to w hom , and in  w h a t language. F in ally , in  
the first decade o f the sixteenth  cen tury  the F aculte de M edecine 
m ade several defin itive decisions. First, it form ally  legitim ized  the 
position o f the barbers, w ho w ere h en ceforth  to be know n as the corps 
o f barber-surgeons. T h e  barber-surgeons w ere to attend lectures in 
anatom y and surgery g iven  by the Faculte, and w ould be required to 
pass not only the m aster-barber’s exam ination , but another to be 
g iven  under the u n iversity ’s auspices. T h ereafter, they w ere to be 
adm itted to the College o f St. Com e and the brothers o f the C ollege 
w ere to be adm itted as doctors regent to the F aculte de M edecine. 
A lthough riv a lr ies  continued, the level o f  chron ic en m ity lessened. 
Such  w as the state o f a ffairs w h en  A m broise P are began his su rgical 
career in 1536.

T h is  cab in etm ak er’s son w as born in  1510 in  the city  o f  L aval, in 
w h a t w as then the province o f M aine, bounded on the north by N or
m andy and on the w est by Brittany. T h ere  is m uch reason to b elieve 
that the fa m ily  w as H uguenot, w h ic h  m ay h a ve  m ade P are’s position 
difficult durin g the W ars o f  R eligion, as w ill be discussed later. His 
first teach er w as a ch ap lain , w ith  w hom  he w as sent to board. L ater 
h e w as appren ticed  to a barber-surgeon, and w ith in  a short tim e he 
obtained the position o f com pagnon chirurgien  at the H otel D ieu,
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from  w h ich , fou r years later, h e w en t off to w a r w ith  M arshal de 
M ontejan to th e w a lls  o f  T u rin , w h ere  occurred that decisive  episode 
alread y recounted, o f the b oilin g  oil.

W hen M arsh al de M ontejan died in  1539 (apparently  o f liver 
disease, that trad itional F ren ch  catch -a ll ailm ent), h is successor 
urged P are to stay w ith  the arm y, in  v ie w  o f h is good results and his 
in creasin g reputation. H ow ever, the young surgeon preferred  to re
turn to P aris, w h ere  the m oney h e had earned at w a r enabled h im  to 
sit for h is q u a lify in g  exam in ation s in  1541. H e m arried  durin g that 
sam e year, and settled n ear the end o f the Pont St. M ich el on the left 
b an k o f th e Seine, w h ere h e bought a shop and set up p ractice  as a 
m aster barber-surgeon. W hen h is w ealth  in creased  in  later years, he 
cam e to possess a n um ber o f b uild in gs in  th is neighborhood (w h ich  
is represented by the present-day P lace St. M ichel) and in  Meudon, 
a  fe w  m iles southw est o f Paris. Interestingly, the cu re o f M eudon at 
the tim e w as none other than  the m asterfu l F ran cois R abelais. A l
though it is difficult to b elieve that P are and the b rillia n t physician - 
priest did not know  ea ch  other, there is no w ritten  record o f a  re la 
tionship.

In 1542, P are returned to the m ilitary, th is tim e as surgeon to M. 
de Rohan, grand lord o f Brittany. It w a s in  the cam p aign  o f P erp i
gn an  that another o f P are ’s oft-recounted adven tures occurred. T h e 
M arshal de B rissac had taken a m usket shot n ear the righ t shoulder 
blade, and three or fou r o f “th e m ost exp ert C hirurgeons o f th e A rm y” 
w ere un ab le to locate it. By requesting that the m arsh al put h is body 
into the position in  w h ic h  it had been w h en  hit, P are w as able to find 
the b all and rem ove it. As sim ple and as log ica l as that m aneuver 
w as, w e know  o f no previous m ention o f it in any m ed ical treatise, 
and it w as probably an  en tirely  n ew  idea.

By th is tim e, P are ’s reputation had grow n. W hen the series o f 
cam p aign s ended, h e returned to P aris to find h im se lf invited  to m eet 
w ith  the great p h ysician  o f the F aculte de M edecine, Jacques Dubois, 
ca lled  Sylviu s (the sam e Sylviu s w ho w as first the teach er and friend 
o f A n dreas V esaliu s and later h is m ost hostile critic). Sylviu s urged 
P are to w rite  o f h is exp erien ces w ith  w ound treatm ent, a suggestion 
that resulted in  the pub lication  in  1545 o f th e thirty-five-year-old 
surgeon’s first book, T he M ethod o f  Treating W ounds M ade by A r
quebuses a n d  O ther Firearm s, Darts a n d  Such; A lso on C om bustion  
M ade E specially  by C annon Powder.

Som e o f the m otivations o f an y w riter can  be discerned readily  
b y  h is readers, som e are  m ore difficult to identify, and som e rem ain  
hidden, even from  the author. A m ong those o f A m broise P are w h ich  
are  d istin ct and c le a r  is h is w ish  to guide young surgeons in  their
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p ra ctice  as they accu m u lated  experience. T h e  fo llo w in g  is W allace 
B. H am b y’s tran slation  o f the p refa ce  to this first o f P are ’s books:

T O  Y O U N G  S U R G E O N S  O F  G O O D  W I L L  

My friends and brothers in the surgical profession, to comply 
with your request, I am  constrained to w rite you in this little 
treatise the method I have followed and found correct for good 
practicing surgeons, as m uch in wars (which are frequent) as 
elsewhere, in the care o f wounds made by firearmes and by 
arrows, darts, and such weapons, also o f burns, especially made 
by cannon powder. Not presum ing in my present capacity of 
being able to teach you (for w hich more instruction would be 
necessary) but to satisfy your desire in part, and also to stimulate 
some higher spirit by w riting in this way, so we can all give it 
greater attention. Now I ask you hum bly to take this little book 
kindly; w hich i f  I know you are agreeable, w ill cause me to do 
something more, such as my sm all mind can undertake. For 
such I pray the Creator, brothers and friends, to happily support 
our work by his Grace, alw ays increasing our good affections so 
that something fruitful and useful can come of it, to the support 
o f the infirm ity o f hum an life and to the honor o f the One in 
whom  are hidden all the treasures of Science, who is the Eternal 
God.

H ow w ell P are succeeded in  his attem pt to educate others is 
shown, first, by the w ide c ircu latio n  this and h is later w ritin g s en 
joyed, as they w ere translated into other lan gu ages to satisfy  the 
needs o f surgeons throughout Europe; and second, by the poor condi
tion in  w h ic h  such  books are  lik e ly  to be found, w h en  they occasion
a lly  turn up in  the collections o f b ib lioph iles today— a  n atu ra l conse
quence, as a k n ow ledgeab le an tiq uarian  has exp la in ed  to m e, o f the 
h ea vy  use to w h ic h  these volum es w ere put for two cen turies after 
th eir publication . It w as not un til the great w ork o f John H unter 
(1728-1793) that m ore sp ecifica lly  u sefu l su rg ical texts w ere w ritten, 
esp ecia lly  con cern in g the treatm ent o f  gunshot wounds. T h e  m edical 
h istorian  F ield in g H. G arrison w rote, “ Up to the tim e o f John H unter, 
su rgery  w as en tirely  in  Fren ch  hands, and P aris w as the only p lace 
w h ere  the subject could be properly studied.” T h a t this w as true w as 
due large ly  to the p ervasive and con tin uin g in flu en ce o f A m broise 
Pare.

A  great deal has been w ritten  about P are ’s deep piety, h is devout 
C h ristian  fa ith . Surely  the last sentence o f his p refa ce  to The M ethod  
o f  Treating W ounds M ade by A rquebuses  w ould seem  to confirm  this,
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as w ould  the fa ct that h is c lin ica l case reports are sprinkled  w ith  the 
frequen t h u m b le reiteration  o f “ I dressed him , and God healed  h im .” 
It m ay seem  m ore than a little  m ean-spirited to quarrel w ith  such a 
pious im age, but it should be rem em bered that P are lived  at a tim e 
w h en  sch olarly  w ritin g s w ere often punctuated w ith  paeans to God 
and to the lordly patrons w h o supported H is w ork on earth. R eligion 
pervaded every  aspect o f d a ily  life , and the hand o f the D ivin ity  w as 
seen in  a ll things.

T h ere  w ere, m oreover, precious fe w  agnostics in  the sixteenth 
century, a tim e w h en  a confession  o f ath eism  w as akin  to a confes
sion o f m adness. T hose few  illustrious scientists w ho cam e into con
flict w ith  the C h u rch  did not adm it to rejectin g a scin tilla  o f their 
religious com m itm en t— they sim p ly  tried to con vin ce the bishops 
that n ew  know ledge w as not inconsistent w ith  dogm a. G alileo  G alile i 
(1564-1642) is the m ost obvious and m ost d istinguished exam ple.

In vokin g God constituted a subtle im p licatio n  that one’s noble 
patron, lik e  oneself, w as also a good and relig iou s m an. G reat com pli
m ents w ere thereby im plied  to great seigneurs. The M ethod o f  Treat
ing W ounds M ade by Arquebuses  w as dedicated as follows: “To the 
very  illustrious and very  po w erfu l Lord, M onseigneur Rene, V iscount 
de Rohan, P rin ce de Leon, Count o f Porhouet, o f la  G arnache, o f 
Rauais-sur-M er and o f C arantan.” It does not take aw ay from  our 
conception o f the profound m oral goodness o f  A m broise Pare, or 
detract from  the evid en ce o f h is extraordin ary com passion, to be 
skep tical about h is fo rm al faith .

Such  skep ticism  becom es p a rticu la rly  appropriate w hen  w e con
sider h is religious affiliation. A lm ost certain ly  born a H uguenot, w ith  
occasion al referen ces in  h is and other w ritin gs to support that proba
b ility, h e som ehow  lived  through the C atholic persecutions o f his 
coreligion ists w ith ou t losin g his life  or h is  position. M any h igh -ran k
in g  H uguenots w ere m urdered durin g the M assacre o f St. Bartholo
m ew , but h e w as spared, probably at the d irect intervention  of 
C h arles IX. H is second m arriage, in  1573, took p lace in  a C atholic 
church. M oreover, he w as surgeon in  C atholic arm ies d urin g the 
W ars o f R elig ion  and seem s not to h ave fe lt com prom ised by it. From  
w h a t w e know  o f h is  openness and o f h is honesty it is hard  to th in k 
that P are h id  h is H uguenot origins from  h is C atholic patrons, or that 
h e com prom ised h is loyalties for the sake o f profession al advance
m ent. N or is there an y evid en ce that h e converted a fter St. B artholo
m ew . It is easier to b elieve that h e w ore his official religion  lightly. 
By this I m ean  that the form alities o f religion  had no great signifi
can ce in his life . H e certain ly  did b elieve in  God, and it is c le a r  that
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h e entrusted his patients to d ivin e h ea lin g  a fter h is ow n m ethods had 
brought them  as fa r  as w as possible. But h is th in kin g w as prim arily  
that o f a hum anist, dedicated to the travails and glories o f this world.

P are’s great-hearted com passion is expressed in every portion o f 
h is w ritings. H e hesitates not at a ll to describe those tim es w h en  he 
w as frightened  for h is life  or for his reputation. T his too has teaching 
m erit for young surgeons. One o f the m ost va lu a b le  unspoken d iv i
dends o f the long years that ch ara cterize  the su rgical train in g pro
gram s o f today is that w e h ave a ll seen our ow n senior professors 
w h en  they h a ve  been unsure, afraid , or wrong. W e h ave been present 
w h en  those w hom  w e m ost respect h a ve  com m itted tech n ical, in te l
lectual, or even m oral errors. T hose m om ents h ave m ade it possible 
for us to continue w hen  our own occasion al fa ilu res strike hard  at 
self-esteem .

So, h is personal philosophy w as A m broise P are ’s m ost im portant 
heritage: com passion, honesty, gentleness, curiosity, loyalty, and a 
deep b e lie f that hum an  lives are w orth saving. A ll o f  these h e tried 
to teach to h is peers and to the generations o f surgeons w ho would 
fo llow  after. T h e  rew ards h e sought w ere h is ow n satisfaction  and 
the regard  o f the colleagues h e respected. T h ese he had in good m ea
sure, as w e ll as a m ateria l success: he w as surgeon to four French  
kings, he b ecam e a w ea lth y  m an, and h e cam e virtu a lly  to ru le  over 
F ren ch  surgery.

But I h a ve  leaped ahead o f the story, and in  the leapin g I h ave 
g iven  aw ay  the punch line. T hrough out h is w ritings, A m broise Pare 
reiterated  again  and again  his sim ple credo as a surgeon: “ I dressed 
him , and God healed  h im .” T h in gs are no d ifferen t today. W hether 
determ ined by God or nature, there is a point in  the process o f h ea lin g  
past w h ich  no p h ysician  can  take a patient. T hough m odern scien ce 
is constantly d ecreasin g the distance, the final cu re rem ain s largely  
in  the control o f  as yet unknow n factors at w h ich  w e can  only guess. 
It is the role o f the doctor to b rin g the patient to the farth est reach  
o f contem porary m ethods o f healin g. O nce there, the conduct o f the 
rest o f  the jou rn ey m ust be turned over to the un certain  forces o f fa ith  
or physiology, or perhaps both. No p h ysician  should ever be arrogant 
en ough to th in k otherwise.

About the tim e o f the publication  o f The M ethod o f  Treating  
Wounds, an in terval o f  re lative  peace b egan  for the people o f France. 
T h e  death o f F ran cis I in  1547 put h is son H enry II on the throne. 
A m broise Pare, m ean w h ile , had rem ained at hom e, w orkin g on an a
tom ical studies and probably p racticin g surgery. In 1550 he produced 
h is second book, B rie f  Collection o f  th e C on duct o f  Anatom y. T h ere
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is a passage in  the p reface to that vo lu m e w h ich  is im p lic it in  every 
scien tific  contribution  that reaches the p rin ter’s page, but authors 
seldom  openly assert it. H ere is A m broise P are to say it for us all:

If someone more advanced than we are is displeased by glancing 
at this book and says that I have not reached the perfection 
desired or that I have m ade errors, I affectionately request him 
to rem em ber that I am  not divine, but human, and for the good 
o f the republic to undertake to clear it up better than I, or to 
content h im self w ith teaching the aspirants to our profession 
better. Assuring him  that such would not offend me, I shall be 
the first to thank him  and even to praise so worthy an enterprise.

Follow ing the publication  o f this book, P are w orked on a second 
edition o f h is vo lu m e on gunshot wounds; he com pleted it ju st in  tim e 
to respond to the ca ll for m ob ilization  o f the arm y in  C ham pagne, 
rejoinin g the forces o f the V iscount de R ohan for an in vasion  of 
L orrain e in 1552, in  w h ich  the cities o f M etz, Toul, and V erdun w ere 
easily  taken from  C h arles V. It w as durin g this series o f  battles that 
he saved the life  o f  a com m on soldier w hose w ounds w ere so severe 
that his com rades had alread y dug a grave for h im — and the ordinary 
soldiers b egan  to recogn ize that the com passion o f the viscoun t’s 
surgeon extended to them  as w ell as to the noble captains.

A t the siege o f D an villiers, w h ich  w as part o f  the L orrain e cam 
paign, a m ajor even t occurred  in the evolution  o f P are ’s m ethodology. 
In the second edition o f h is book on w a r w ounds he had still recom 
m ended the use o f the hot iron to stop the b leeding in am putations. 
N evertheless, he had begun to give considerable thought to using 
ligatures to tie the m ajor vessels, as som e surgeons w ere doing in 
treatm ent o f ordinary wounds; the battles o f  D an villiers  presented 
the opportunity to m ake the trial. W hen one o f the viscoun t’s officers 
w as shot in the leg, Pare tied off the vessels in  the am putated stump, 
and spared h im  the cau terizin g  iron. A second great forw ard step had 
been taken, w h ich  w ould be com m unicated  throughout Europe by 
P are’s w ritings, by his students, and by his in creasin g fam e.

N ot only did the figh ting in  L orrain e provide the opportunity to 
m ake an im portant ad van ce in  surgery, it also resulted in  an  im por
tant ad van ce in the inn ovator’s career: h is abilities  becam e know n to 
H enry II, w ho appointed him , although only a barber-surgeon, to be 
one o f his “ surgeons-in-ordinarie.”

A ngered at the loss o f the three bishoprics o f  Toul, Verdun, and 
Metz, the E m peror C h arles V  now took personal ch arge o f h is arm y 
and besieged Metz. T h e  m ortality  am ong the wounded soldiers w as
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fr ig h te n in gly  h igh , and P are’s services w ere requested. H e w as v irtu 
a lly  sm uggled  into th e surrounded city, to the great r e lie f  o f  the 
F ren ch  officers.

Som ehow , under the gu id in g m ilitary  genius o f the D ue de Guise, 
the F ren ch  troops withstood the em peror’s attacks, and the siege w as 
lifted  the day a fter C hristm as, 1552. In h is w ritin g s P are chronicled  
the m isery  o f the subsequent im p eria l retreat through deep snow 
w ith  a m ixtu re o f sym pathy and rid icu le, the latter arisin g  out o f h is 
an ger at the barbarous b eh avior exh ib ited  by the Spanish  soldiers 
durin g the siege. Iron ically, and as i f  by w ay  o f som e grand h istorical 
retribution, 250 years later it w ould be an  E m peror o f  F ran ce w ho 
w ould suffer a disastrous defeat at a  besieged en em y city, and see his 
dream s o f victory d isappear in an ignom inious retreat through 
snow y, hostile territory. Just as N apoleon’s w ith d raw a l from  M oscow 
m arked the start o f  a long declin e that led even tu ally  to the loss o f 
h is em pire, C harles, on that b leak  w in ter day in  front o f Metz, set out 
on the dreary road that ended in  h is abdication  and the reign  o f 
P h ilip  II.

But the em peror still had a few  fights le ft in  him , a lthough not 
in  Lorraine. In 1553, Pare, w h o had returned hom e, w as once m ore 
sum m oned by the king, this tim e to H edin, in  P icardy, “ w h ere I had 
m u ch  w ork cut out, so that I had no rest n igh t nor day for dressing 
the w ounded.” T h e  b attle  w as fierce; there are fe w  descriptions o f 
prem odern w a rfa re  that are as viv id  and h o rrify in g  as th at w h ich  
P are has le ft us o f the events o f  those fe w  days. F in a lly , the Fren ch  
garrison  capitulated, only to fa ll v ictim  to treach ery  as the Spanish  
soldiers tortured and slaughtered  th eir prisoners in  vio lation  o f the 
surrender term s agreed upon.

F am e has its dangers. F ea rfu l o f  bein g sla in  i f  h e could not pay 
ransom , P are exch an ged  clothes w ith  a  p la in  soldier and rem ained 
in  attendance on one o f the w ounded F ren ch  officers. R ecognized  as 
a  surgeon b ecause o f h is obvious know ledge, but still not as the re
now ned surgeon o f the king, h e m anaged  to ga in  h is release by cu rin g 
a  ch ro n ic  leg  u lcer for a colonel in  the en em y arm y. O nce sa fe ly  
aw ay, h e reported to K in g H enry, and then returned again  to Paris.

N ow  forty-four years old, the m aster barber-surgeon w as m uch 
sought a fter by patients and colleagues. T h e  brothers o f St. C6me, 
p reviously  so anxious to subjugate the barbers, kn ew  that h a vin g  
A m broise P are on the fa cu lty  w ould add luster to th eir college. Not 
only w as h e an  ackn ow ledged leader o f  E uropean surgery, but h e w as 
a  frien d  o f the k in g and had the confidence o f m u ch  o f the nobility. 
W aivin g the requirem ent for a L atin  exam ination , they adm itted 
h im  as a  m aster surgeon on D ecem ber 18, 1554. In 1557, H enry sent
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h im  off a ga in  fo llo w in g  the battle o f St. Q uintin, at w h ic h  a severe 
d efeat had been inflicted  on the F rench. In the fo llow in g year, as 
the Italian  W ars sputtered to an end, he saw  action  once more, at 
Dourlan.

A ll th is tim e the Protestants had been in creasin g their power. 
T h ey  now  had m ore than  tw o thousand ch u rch es in  France, and the 
H uguenot n obility  had begun to take over active  lead ersh ip  from  
the clergy, even m akin g a llia n ces w ith  the G erm an princes and the 
Q ueen o f E ngland. It w as necessary, in  H enry’s m ind, to crush  the 
heresy and to assert h is po litica l control. P eace w as m ade w ith  
the n ew  H oly R om an E m peror P h ilip  II and cem ented, as noted 
earlier, by P h ilip ’s m a rriag e  to the P rincess E lizabeth , daughter 
o f the Fren ch  king. H enry’s accid en tal death  durin g the m arriage 
festiv ities resulted  in  th e one-year reign  o f F ran cis  II, w hose 
eleven-year-old  brother w as crow ned C h arles IX in 1560, leading 
to the ascen dan cy alread y m entioned o f C ath erin e de M edicis. Pare, 
w ho had been surgeon to Fran cis, now  w as m ade surgeon to 
C harles.

C iv il w a r b ecam e in evitab le  as the Court Council, w h ich  w as 
predom in an tly  C atholic, sought to suppress the H uguenots. T h e  m as
sacre o f the Protestant congregation  at V assy w as the spark that 
ign ited  the exp lo sive  m ixture. A ll o f P are ’s rem ain in g m ilitary  ex 
periences took p la ce  durin g the n early  forty years o f skirm ishes, 
lootings, and m assacres that follow ed, dignified in  history books as 
the W ars o f Religion. It w as a fter the siege o f Rouen that he w as 
elevated  to th e position o f prem ier-surgeon to the king.

T h e  fa ct that such  a position w as now  held by a barber-surgeon 
had enorm ous sign ifican ce for the fu tu re course o f French  m edicine. 
It signified the realization  that the greatest know ledge in  treating 
in ju ries and certain  illn esses no longer lay  eith er w ith  the ph ysician s 
or w ith  the surgeons o f St. Come. R ather, in  the person o f th eir lead 
ing authority, the once low ly  barber-surgeons w ere recognized as the 
w ell-train ed  and sk illfu l practitioners they now  were.

In 1564, P are published an interestin g vo lu m e entitled  Ten Books 
o f  Surgery w ith the M agazine o f  th e In strum en ts Necessary fo r  It. 
F illed  w ith  a series o f c lear illustration s o f the instrum ents used by 
the author, the treatise has ch ap ter headings ran gin g from  a title as 
su rg ical as “ On the E xtraction  o f A rro w s” to another as overtly  in  the 
province o f in tern al m ed icin e as, in  the renderin g o f its E nglish  
translator, “ G en eral T reatm en t o f Hot-Piss,” on the treatm ent o f uri- 
n ary-tract infections.

A lthough h e w as period ically  called  a w ay  to one or another cam 
paign, m u ch  o f P are’s life  a fter this 1564 pu blication  w as spent in
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Paris, in an atom ical investigation  and w riting. W hen C h arles IX died 
in  1574 his brother, H enry III, not only retained P are as prem ier- 
surgeon, but m ade P are valet de cham bre  as w ell.

A m broise P are lived  long enough to w itness the c lim a x  o f the 
W ars o f  R elig ion  in  1589, as P aris w as besieged and H enry III assas
sinated, thus setting the stage for the accession  o f the converted Prot
estant H enry IV. Then , ju st as peace seem ed finally  w ith in  reach, the 
illustrious surgeon, w ho had so n arro w ly  escaped a vio lent quietus 
countless tim es on the battlefield, died at the age o f eigh ty  in  the 
com fort o f h is ow n bed on D ecem ber 20, 1590.

T h a t A m broise P are le ft such  an authoritative legacy to later 
generations o f surgeons is due m a in ly  to the soundness o f the books 
he wrote; because h e w ove into his c lin ica l descriptions a n arrative 
o f  m any o f the most sign ifican t events o f h is life, w e are privileged  
to h a ve  a great deal o f b io grap h ica l inform ation  as w ell. H is two 
m ajor volum es in  particu lar, the C om plete Works o f 1575 and the 
Apologie a n d  Treatise  w ritten  a decade later, are rich  both in m edi
ca l lea rn in g  and personal lore.

Par6 w as at the heigh t o f h is pow er and influence w hen  the first 
edition o f h is m agn um  opus, The C om plete Works o f  Am broise Pare, 
C ouncilor a n d  Prem ier Surgeon o f  th e King, appeared. T h e response 
that greeted it provides d irect evidence o f its author’s stature am ong 
the surgeons o f E urope and his lastin g  effect upon later m edical 
teaching. Four editions w ere required by the tim e o f P are ’s death 
fifteen years later, and the dem and continued long thereafter, neces
sitatin g m u ltip le  posthum ous ones, ending w ith  the thirteenth in 
1685.

T h e  C om plete Works w ere translated  into E n glish  in  1634 by 
T h om as Johnson, a London apothecary. A  short excerp t from  the 
prefatory note addressed by Johnson to his readers sheds fu rth er 
ligh t on the sign ifican ce o f P are ’s w ork to his contem poraries:

I travelled over Germany, and then for four years space I fol
lowed the Spanish arm y in the Low-Countries; whereas I did not 
only carefully cure the wounded soldier, but also heedfully and 
curiously observe w hat w ay of curing the renowned Italian, Ger
mane, and Spanish Surgeons observed, who together with me 
were imployed in the Hospitall, for the healing of the wounded 
and sicke. I observed them all to take no other course than that 
w hich is here delivered by Parey. Such as did not understand 
French, got some pieces of this Worke for large rewards, turned
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into Latine, or such Languages as they understood, w hich they 
kept charily, and made great store of; and they esteemed, ad
mired, and embraced this worke alone, above a ll other workes 
o f surgery, etc.

P are ’s m ost fam ous w ork w as the A pologie a n d  Treatise, w h ich  
w as o rig in ally  published as part o f the fourth  edition  o f the Com plete  
Works, a lthough it has u su ally  been printed separately. As pointed 
out by the E n glish  m ed ical h istorian  S ir G eoffrey K eynes (brother o f 
the econom ic theorist John M aynard K eynes), the A pologie and Trea
tise  “ contains w h at am ounts to an autobiography coverin g fifty years 
o f P are ’s life  from  th e age o f tw enty-five to seventy-five.” T h e  book 
w as the outgrow th, as w e sh a ll see, o f a  feud.

M odern scientists m ay disagree w ith  each  other in  print, but 
d irect insult is considered bad form . Editors censor out com m ents o f 
questionable taste b efore they reach  the printed page; even the oral 
discussions at a cad em ic m eetings tend to be polite these days. T h at 
does not m ean, o f  course, that w e rea lly  harbor no anim osity toward 
our profession al rivals, only that w e are less overt about exp ressing 
it. But there w as a tim e, not long past, w h en  verb al com bat w as 
considered an  art form , or at least a leg itim ate m eans o f dialogue. 
O rig in a lly  blun t and blunderbussy, it evolved into the kind o f thrust- 
and-parry w h ich  w en t on through m uch o f the nineteenth century, 
grad u ally  sh ad in g by degrees into a  finer and subtler form , before 
fin ally  b ecom in g in au d ib le  and in v is ib le  altogether.

But fou r hundred years ago, such  rh eto rical a ltercation s w ere 
often O lym pian  in  m agnitude— as illustrated, for instance, by Syl
v iu s’ attack  on V esalius. T h e  one in volvin g A m broise P are and the 
dean o f the F acu lte  de M edecine, E tien ne G ourm elen, w as another 
exam ple. T h e  probable origin  o f the feud lay  in  G ourm elen ’s book 
Surgical Synopsis. W hen it w as translated from  L atin  into Fren ch  by 
one o f the surgeons o f St. Com e in  1571, both author and translator 
expected  the ve rn a cu la r  text to be a great success am ong th eir col
leagues. H ow ever, its popularity  w as totally eclipsed w h en  Pare 
brought forth  his ow n n ext publication, Five Books o f  Surgery, the 
fo llo w in g  year. A las, poor G ourm elen; n eith er his L atin  text nor its 
French  tran slation  ever required a second edition. H e and h is sup
porters craved  revenge, and the ch arges bounced b ack  and forth  for 
a  w h ile. T h e  a ffa ir  reached  a  head in  1581, w h en  G ourm elen  produced 
three n ew  books on surgery, and used them  as a  ve h ic le  w ith  w h ich  
to attack  Pare. U n fortunately  for h im , he m ade the m istake o f con
cen tratin g the m ajor ordnance o f h is offensive again st the doctrine 
that P are could m ost easily  defend, h is use o f the liga tu re  in  am puta-



Ambroise Pare in middle age; the engraving was made from the por
trait at I’Ecole de Medecine in Paris. (Courtesy of the Yale Medical 
Historical Library)

tions. A ttem pting to d efeat a m ore po w erfu l en em y by frontal attack 
on h is strongest position has n ever been a recom m ended tactic  in  any 
w ar, and it resulted only in  the an n ih ilation  o f G ourm elen  by his 
adversary. P are responded by w ritin g  h is Apologie a n d  Treatise, in 
w h ich  h e not only fough t back, but w en t on to an overw h elm in g 
counterattack ch aracterized  by h is usual “authority, reason and e x 
perien ce,” and also by sarcasm  and an  au tob iograph ical catalogue o f 
his contributions exten d in g over a su rg ical lifetim e. G ourm elen w as
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An illustration from a sixteenth-century volume o f the works o f Pare; 
he is shown performing surgery, using some o f the instruments he 
invented. (Courtesy of the Yale Medical Historical Library)

le ft figu rative ly  tw itch in g  in the dust, w ith  his only reply b ein g a 
paper best described in  M ontaigne’s words as “feeb le  in reason and 
rich  in  insults.” H e dared not even sign this libelous attack, w h ich  
appeared over the n am e o f one o f h is pupils.

Still, posterity should be gratefu l to G ourm elen. O therw ise for
gotten, h is w ritin gs did serve a usefu l purpose: they stim ulated the 
greatest surgeon o f the prem odern period to w rite  a short, h igh ly  
literate  account o f  h is experiences, h is teachings, and his tim es. T h at 
book, A m broise P are ’s last published w ork, has com e down to our 
generation  as one o f the gem s o f su rg ical literature.

T h e  A pologie a n d  Treatise  p lunges d irectly  into its purpose. As 
prom ised, the vo ice o f  authority  is invoked first. It m igh t be asked 
how  it cam e about that a barber-surgeon w hose only lan gu age w as 
Fren ch  should be so fa m ilia r  w ith  the w ritin gs o f authors both an 
cien t and recent, v irtu a lly  a ll o f w hom  used eith er L atin  or Greek. 
A lthough h istorians point out that translations o f m any o f P are’s 
sources w ere becom ing availab le , th is cannot be the only answ er. We 
know  that h e b ecam e rich, and w e know  that he accum ulated  a large 
library. It is probable that he paid scholars to tran slate sections o f 
m ed ical books for him , and h e m ay even h ave som etim es arranged 
the R enaissance eq uivalen t o f  the m odern-day referen ce search. It is 
oth erw ise difficult to im ag in e  how  he could h ave been fa m ilia r  w ith  
so m any sources. In fact, tw o hundred authors are listed as b ib lio
gra p h ic  referen ces in  the C om plete Works.

H avin g invoked the vo ice o f authority, he turns to reason to sup-
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port h is argum ent, and then provides a series o f case histories. So 
m uch had P are’s ow n accom p lishm ents by th is tim e served to elevate 
h is position, as w ell as the status o f the su rg ical art generally, that he 
fee ls free  to insult the lofty  professor o f  internal m edicine. Not only 
does he address h im  as “ m y little  m aster,” but h e rid icu les a group 
o f operations recom m ended by G ourm elen in his own su rgical text. 
H e com pares h is adversary  to a presum ptuous “youn g lad o f Brittany, 
o f  p lum p buttocks” w h o c la im s to be able to p lay  the organ w h en  a ll 
h e can  do is to b low  on the bellow s. Book lea rn in g  is w orth nothing 
w ithout practice, he chides; “you h a ve  not gone from  your study or 
the schools. . . . T h e  labourer doth little  profit by ta lk in g o f the sea
sons, or d iscussing o f the m ann er o f tillin g  the earth, or show ing 
w h a t seeds are proper to each  soil; a ll o f  this is nothing i f  he does not 
put his hand to the plough, and couple the oxen together.” He quotes 
the first-century m ed ical en cyclopedist Cornelius Celsus: “ D iseases 
are  not to be cured by eloquence, but by rem edies w ell and duly 
applied .” T h e rem ain der o f  the b rie f volum e describes those “rem e
dies w e ll and duly applied,” b egin n in g w ith  P are’s first cam p aign  in 
1537 and en ding w ith  the voyage to F lan ders in  1569. By the tim e of 
that voyage A m broise P are w as at the peak o f h is fam e; he w as 
gen era lly  considered to be the leading surgeon o f Europe. O ther than 
the great contributions o f V esalius h im self, there w ere  no books m ore 
in flu en tia l than those w ritten  by his pen. H is m ethod o f dram atic 
n arrative, appearin g decep tively  sim ple in  construction, w as so sk ill
fu lly  handled  that there could be found no w ay to im prove upon it. 
One w ould have had to look to the w riters o f the B ib le to find such 
turbulent events recounted in  so p lain  a d eclarative  style, such  pro
found lessons bein g taught w ith  such  econom y o f language.

A m broise P are ’s m ethod o f com m u n icatin g  his m essage affected 
the future o f surgery as profoundly as the m essage itse lf— a situation 
that has reappeared a gain  and again  in  the history not only o f m edi
c in e but o f  a ll know ledge. For Pare, the m edium  w as vern acu lar 
w ritin g. B efore his tim e, the barber-surgeons did not publish  their 
exp eriences, nor did they h ave easy access to the authorities o f p rev i
ous ages, w ho w rote in  Latin. T ea ch in g  w as by m aster-barbers, and 
it w as p ractica l, verbal, and visu al. E ven the lofty surgeons o f the 
C ollege o f St. Com e used Latin, as they found it so n ecessary to im itate 
the better-educated m ed ical facu lty . O ccasion ally  a volum e w ould be 
translated  into a contem porary lan guage, but the chosen w orks w ere 
som etim es un distinguished and the tran slations often stiff and d if
ficult to follow . T hen , along cam e A m broise P are to w rite  in  a sim ple 
conversational F ren ch  com prehensib le to all. H is fa m ilia rity  w ith  
c la ssica l w riters, h is excellen t train in g at the H otel Dieu, h is vast
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exp erien ce on the battlefield, and h is log ica l m ethod o f problem 
solving gave h im  the parad igm atic  qualification s to learn, to invent, 
and to instruct. To these he added an alm ost artless lu cid ity  o f exp res
sion that m akes him  an  exem p lar o f  the h igh est standard in  the 
n arrative  m ethod o f m ed ical teaching. L iv in g  as h e did in  an  era 
w hen  it w as com m on place for com peting lu m in aries to attack  one 
another in  print, h e had the added advantage o f bein g able  to a n tic i
pate or an sw er objections from  less sk illfu l thinkers. A ll in  all, as the 
phrase-sm iths o f our tim e w ould say, a good read.

In the books o f A m broise P are are to be found an y num ber o f 
passages that are  o f considerable interest to m odern readers. N ot only 
do such  passages illu m in ate  P are’s thin kin g, but they som etim es re
veal a level o f su rgical sophistication  that m ay seem  surprisin g for 
four cen turies ago. For exam ple, at the defeat o f the F ren ch  at H edin 
in  1553, h e w as called  upon to treat an officer am ong w hose other 
in ju ries w as a gap in g wound through w h ich  a ir  w as bein g sucked 
into the chest. H e packed the w ound w ith  an oil-soaked sponge “ to 
stay the flow  o f blood, and to h in der that the outw ard a ir  did not enter 
into the breast.” He p laced the sponge in  such  a  w ay  “that egress 
m ight be given  for the blood that w as spilt w ith in  the T h o ra x.” From  
h is description  it appears that he had created a  loosely packed w ad 
that fun ctioned as a one-w ay v a lve  un til h e w as ab le  to prep are the 
plasters and ban dages that w ere used to stab ilize  the p atien t’s fla ilin g  
chest. It is c le a r  that observation o f m any such  w ounds had con
vinced h im  o f certain  card in al points o f treatm ent that thoracic sur
geons would only begin  to ap p reciate  350 years later: stop the uncon
trolled to-and-fro o f air, re lieve  pressure by evacu atin g blood, and 
stab ilize  the chest w all.

P are w as captured durin g this battle, but h e secured his release, 
as described earlier, by the successfu l treatm ent o f a  ch ron ic u lce ra 
tion on the leg o f  one o f the em peror’s colonels. H is description  o f this 
event contains a scene rem in iscen t o f present-day bedside rounds 
m ade by an atten ding surgeon for ju n io r house staff, as h e dem on
strated to the colonel’s m ed ical retainers not only the p h ysica l find
ings in the patien t’s leg, but also the fa ct that the u lcer w as associated 
w ith  “ a great varicose vein  w h ich  did perp etually  feed it.” H is treat
m ent consisted, as w ould that o f a  tw entieth-century va scu lar  sur
geon, o f excisin g  the u lcer, and ap p lyin g a paste-boot up to the knee. 
Bed rest w as ordered, and the leg  grad u ally  healed. T h e only thing 
m issin g from  a m odern c lin ica l report is the skin  graft. And for those 
w ho th in k that before-and-after im ages b egan  w ith  the elegan t cam 
eras o f  latter-day p lastic  surgeons, it should be noted that P are had
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an  eq u ally  e ffective  m eans o f dem onstrating im provem ent. He “ took 
a p iece o f paper, and cut it the largeness o f the u lcer, w h ic h  I gave 
him , and kept as m u ch  m yself,” to convince h is patien t o f  the prog
ress o f the cure, should there be an y doubt.

P are’s only m ention  o f an y form  o f anesthesia  occurs in  h is ch ap 
ter on the battles in  Flanders. H erein  h e recom m ends that opium  and 
hen ban e be used to h elp  an in jured  patien t sleep. In spite o f  the 
scarcity  o f  referen ces to such  things, h e m ust h ave used these drugs 
frequently, as did v irtu a lly  a ll surgeons o f the tim e. E ven  the most 
stone-hearted o f su rg ica l artisan s tried  to lessen the agonies o f  their 
operations w ith  these agents, or m andrake, or strong spirits. T h ey  
w ere  also com m only em ployed to soothe con valescin g m en, or to ease 
th e w ay  o f others tow ard the grave.

In these electron ic 1980s, the arm am en tariu m  o f slum ber-device 
technology is vast, and includes one en terprisin g m a n u fa ctu rer’s 
tape recordin g o f gen tly  fa llin g  rain  to lu ll even  the most thought- 
tossed m ind into the gentle em b race o f M orpheus. H ow w ould the 
m ah atm as o f the U.S. P atent Office react i f  they w ere told that A m 
broise P are had thought o f  it first? “ One m ay cause it to ra in  artifi
c ia lly  by pourin g dow n from  som e h igh  p la ce  into a kettle, so that it 
m akes such  a  noise that the patient m ay h ear it, and by these m eans 
sh a ll sleep be provoked on h im .” R en aissan ce or m odern, a good idea 
is a  good idea.

T h ere  are  other rew ards in  the Apologie an d  Treatise. Som e of 
th e ph rasin g quoted ea rlie r  from  the author’s declam ation  against 
th e use o f  gunpow der and firearm s is rem in iscen t o f the exhortations 
o f the B ib lica l prophets rag in g again st the sins o f m ankind. To wit: 
“T h e  thunder, by its noise as a m essenger sent before, foretells the 
storm  at hand; but, w h ic h  is the c h ie f  m isch ief, this in fern al en gin e 
roars as it strikes, and strikes as it roars, sending at one and the sam e 
tim e the deadly b ullet into the breast and the h orrib le noise into the 
ear.”

T h e  repeated resonances appear to be a  deliberate literary  de
vice, a id in g the author in  his effort to m ake the ch ap ter “ an  ornam ent 
and gra ce  to th is m y w h ole treatise.” L ikew ise , the correspondence 
o f ideas expressed  in  tw o successive lin es w h ic h  is so ch aracteristic  
o f Old T estam en t poetry is detectable in  the fo llo w in g  passages, 
w h ic h  are  h ere a ga in  quoted, th is tim e printed in  such  a  w ay  as to 
em p h asize  the point, in  tw o distinct verses:

Thunder and lightning commonly gives but one 
blow, or stroke, and that commonly strikes
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but one man of a multitude;
But one great cannon at one shot may spoil 

and k ill a hundred men.

And:

W herefore w e all o f us rightfully curse 
the author o f so pernicious an engine;

On the contrary praise those to the skies, 
who endeavor by words and pious exhortations 

to dehort kings from  their use.

T h is  is expository poetry o f a B ib lica l sort, com posed by a R en ais
sance prophet w hose first teach er w as a  ch ap lain , and w hose first 
textbook had been tran slations o f the an cien t scrolls o f  Israel.

T h ere  has been m ore than a m odicum  o f ju m p in g  b ack  and forth 
in  th is chapter, as I h a ve  sought to put the life  and the contributions 
o f A m broise P are into the context from  w h ic h  they arose. I have 
attem pted to describe his h u m an ity  in an age o f cruelty, h is sim p lic
ity in  an age o f arrogance, h is ob jectivity  in  an  age o f superstition, his 
orig in ality  in  an age o f conservatism , his indepen den ce in an age o f 
authority, h is log ica l ration ality  in  an  age o f illo g ica l irration al theo
ries, and h is deep m oral sense in  an age w h en  p ragm atic  hypocrisy 
reigned and m assacres w ere perpetrated in  the n am e o f sectarian  
religion.

W ith his extraord in ary  pow ers o f observation and h is a b ility  to 
d raw  u n iversa l conclusions from  the evid en ce o f h is exp erience, A m 
broise P are begins to approach  the great c lin ica l scientists o f  a later 
era. But there is a d ifference, and it is a d ifferen ce w h ic h  b rin gs him  
closer to the an cien ts than to the m oderns. For A m broise P are w as 
m u ch  less fascin ated  by the process o f  disease than h e w as by the 
patient, a fe llo w  h u m an  bein g in distress. T h is  w as the old H ippo
cra tic  concept, and it w as to the objective o f  restoring the in n er eq ui
lib riu m  o f the total person that m uch o f G reek therapy w as directed. 
B ecause this approach  led to serious errors in  the understanding of 
the specifics o f  disease, it grad u ally  cam e to m ean  less, as the study 
o f pathologic anatom y cam e to m ean  m ore, n ear the end o f the e ig h 
teenth century. As m edical investigators focused first on organs, then 
on cells, then on m olecules, it b ecam e m ore and m ore difficult to see 
the w h ole frightened, sick  patien t w ho had com e for help. To our 
en chan tm en t by the details o f the d isease process w e ow e the great
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strides that m odern m ed ical scien ce has m ade. But it is to that sam e 
d riv in g  force that w e ow e our lessened ability, a lthough w e would 
w ish  it otherw ise, to ap preciate the burdens o f those w ho suffer the 
diseases w e treat so w ell.

So, P are ’s m otivations w ere less to understand a pathological 
process than  to re lieve  the sufferin g o f a wounded or sick  patient. 
T h is  is c le a r  from  every  description  h e w rites. He looked for m ethods 
that w orked, and h e taugh t them  to everyone w ho w ould learn. In this 
he w as m ore lik e  his predecessors than lik e  h is successors. He dis
carded those ideas o f his m ed ical forebears that did not seem  to result 
in  e ffective  treatm ent, and h e cham pioned those ideas that h e could 
confirm . He w as a gian t standing on the shoulders o f  gian ts— o f H ip
pocrates, o f  G alen, and o f h is near-contem porary A ndreas Vesalius. 
He planted his feet firm ly w h ere th eir teachings supported the 
w eig h t o f  h is exp erience, and he avoided the soft p laces w h ere they 
could not hold h im  up. T h u s secu rely  braced, he saw  fu rth er than  any 
surgeon had ever done, and h e sa w  m ore clearly.
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“Nature Herself 

Must Be Our ”

W I L L I A M  H A R V E Y ’ S D I S C O V E R Y  
O F  T H E  C I R C U L A T I O N  O F  T H E  B L O O D

Dr. W illiam  H arvey w as a student o f the classics. F luen t in  G reek and 
Latin , schooled in  th e w orks o f the an cien t w orld ’s greatest w riters, 
he adm itted only a few  post-antiquity scholars into his personal pan 
theon o f literary  im m ortals. For the contem porary m en  o f letters 
w hose pub lication s w ere w id ely  read in  seventeenth-century E n 
gland, he had no use at all. He referred  to the era in  w h ich  he lived  
as “th is age, in  w h ich  the crow d o f w riters devoid o f taste is as n u m er
ous as a  sw arm  o f flies on a very  hot day, and w e are  alm ost stifled 
by the stench o f th eir thin  and triflin g productions.” He did not h esi
tate to offer h is opinion o f that “crow d o f w riters” in  the blunt and 
earth y term s that so ea sily  slipped off the tongue in  those m ore direct 
days— h e called  them  a pack  o f shit-britches.

A listin g o f the shit-britches w hose w orks w ere popular at the 
tim e w ould  in clu d e som e fa m ilia r  nam es, am ong them  Ben Jonson, 
C hristopher M arlow e, E dm und Spenser, F ran cis Bacon, and the 
three Johns: Donne, D ryden, and M ilton. T h e  m ost befouled  under
garm ents o f the day m ust surely  h ave been those w orn by that prolific 
producer W illia m  Shakespeare. I f  the list does not brin g m uch honor 
to the m em ory o f Dr. H arvey, there are n everth eless not m any people 
w h o w ould deny h im  forgiveness. In the first place, no one has ever 
dem anded o f scientists that they be paragons o f literary  taste. And,
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m ore to the point, W illiam  H arvey can  be forgiven  ju st about a n y
thing; critic ism  o f h is fe w  quirks is properly drow ned in  the clam or 
o f h u m a n ity ’s gratitude. For it w as h e w ho bestow ed the greatest g ift 
ever m ade by one m an  to the scien ce and art o f  m edicine— the d iscov
ery  o f the c ircu latio n  o f the blood.

W ith that sin gle  step, H arvey solved the m ost elu sive puzzle that 
had delayed the progress o f m edicine, w h ile  at the sam e tim e intro
ducin g, or rath er reintroducing, p h ysician s to the concept o f ex 
perim entation, and m a k in g  it a  p rin cip al m edium  o f b io logical re
search. W ith the unique exception  o f Louis Pasteur, h e is the most 
honored o f a ll o f  the great contributors to m ed ical know ledge. T h ere 
are  H arvey Societies, H arvey Prizes, and periodic H arvey Com m em o
rations. O ne o f the h igh est distinctions that can  be aw arded to a 
lead er o f B ritish  m ed icin e is to be chosen to d eliver the A n n ual Har- 
ve ian  O ration o f the R oyal C ollege o f P hysicians; to be nam ed Har- 
ve ian  O rator is to be recognized  for a lifetim e o f sin gu lar accom p lish 
m ent. In the cold in dex o f w orth that serves in  the m arketplace, the 
sm all vo lu m e in  w h ic h  H arvey propounded h is doctrine in  1628 has 
becom e the m ost va lu a b le  m ed ical book ever w ritten, each  o f the few  
rem ain in g  copies o f the first edition h a vin g  reached a sale p rice  o f 
m ore than $300,000, and ris in g  fast. By the tim e you read these words, 
the book w ill cost m u ch  more.

To ap p reciate  the grandeur o f H arvey ’s achievem en t, it is neces
sary to m ap out the terrain  on w h ich  it took place. In 1543, A ndreas 
V esaliu s had m ade a revolution  in  anatom y. T h e  G alen ic  im age o f 
m an ’s body had been overthrow n, and the rea lity  o f h u m an  structure 
w as no lon ger the subject o f  in feren ce and conjecture. But the young 
B elgian  had done m ore than  m erely  replace the ancien t errors w ith  
facts; in  d isagreein g w ith  revered authority, h e had dem onstrated the 
im portance o f skepticism , o f  b elievin g  nothing va lid  unless it could 
be verified  by anyone w ho took the pains to evalu ate  evidence. M ore 
than an yth in g else, he had created an atm osphere in  w h ich  anyone 
w h o cared  and dared to m ake independent observations w as no 
longer ham pered  by the inh erited  erroneous speculation s that w ere 
the accep ted  w isdom  o f the tim e. It w as an in tellectu al mood that 
n urtured th e curiosity  o f G alileo, N ew ton, Boyle, and a sm all group 
o f som ew hat less b rillia n t but eq u ally  determ ined m en o f talent. To 
that mood w e ow e the fa ct that m odern scien ce w as born in  the 
seven teenth century. A m ong the forem ost o f its begetters w as W il
liam  H arvey.

T h ou gh  no lon ger able to suppress the em ergin g truths o f an a
tom ical structure, the long-dead hand o f G alen  still lay  cold and 
h ea vy  on a ll un derstan ding o f bodily function. To the p h ysician s o f
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the early  seven teenth century, the liv er  continued to be the source o f 
a ll the blood, w h ic h  w as thought to be constantly m an ufactured  in 
that organ ’s am ple spongy depths from  the digested food brought to 
it from  the intestine. O nce the food w as converted into blood, it w as 
sent out to a ll parts o f the body v ia  the veins, dren ch in g the tissues 
w ith  dark red fluid  w h ich  w as constantly bein g replen ished  as it w as 
consum ed by the tissues, as in  som e ceaseless irrigation  system . T h e 
rig h t side o f the h eart w as seen m erely  as a sp ecialized  part o f the 
system  o f veins, fu n ctio n in g to transm it blood to nourish  the lungs. 
G alen  fu rth er taugh t that som e o f the blood that reached  the right 
side o f the h eart flow ed through pores in  the septum  d ivid in g it from  
the left. A lth ough  V esaliu s had not been able to find those pores, that 
exploder o f G alen ’s anatom y rem ain ed  so strongly under the influ
en ce o f h is predecessor’s abstruse th eorizin g that he assum ed the 
blood to m ake its w a y  to the le ft side by som e process sim ilar to 
sw eatin g. In the le ft ventricle , it presum ably m ixed  w ith  the pneum a, 
the sp iritu al essen ce w h ic h  had been inh aled  through the lungs. T h e 
m ix tu re  o f blood and this v ita l substance, w arm ed by the inn ate heat, 
w as then driven  out into the arteries by the ventricle. T h ere  w ere 
thus tw o separate sorts o f  blood, the d arker venous kind, w h ich  sup
plied nourishm ent, and the bright-red arteria l kind, w h ich  brought 
life  itse lf by m eans o f the pn eum a and the inn ate heat. G alen had no 
id ea o f the circu latio n  to and from  the lungs, b elievin g that the blood 
flowed into those structures m erely  to nourish  them . T h e  lu n g’s 
im agin ed  fun ction  w as to in h ale  the pn eum a into the body and to 
transport it to the le ft ventricle. T h a t there w as not a shred o f ev i
den ce to support an y o f this theoretical form ulation  seem ed to bother 
no one. It w as true because the im m ortal G alen  said it w as true, and 
it had been accepted w ithout question for n early  a m illen n iu m  and 
a  half.

(Several w riters had a ctu ally  understood the true n ature o f the 
passage o f blood betw een  the heart and lungs, the so-called lesser 
circu lation. H ow ever, their exp lanation s n ever reached  the ligh t o f 
gen eral aw areness. O ne o f them , the Spanish  p h ysician  M ich ael Ser- 
vetus, produced a gen erally  correct description  w h ich  w as w ritten  
into a tractate, the C h ristia n ism i R estitutio, considered h eretica l by 
the church, as w ere other o f  h is publications. In C alv in ism ’s capital, 
G eneva, w ith  the con n ivan ce o f C alv in  h im self, Servetus w as put to 
the stake in  1553, and h is w ritin gs on the lesser c ircu latio n  w ere 
consigned to the pyre along w ith  the book o f h is life.)

T h e  m an w ho w as destined to ad van ce m edical know ledge fa r 
enough to put it out o f  the rea ch  o f both G alen ic  authority and re li
gious stricture w as born on A p ril 1,1578, in  Folkestone, on the K entish
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coast o f  E ngland. W illiam  H arvey w as the first o f “ a w eek o f sons” 
and two daughters o f Joan and T h om as H arvey, the latter a self-m ade 
m an  o f business and internation al trade. As young W illiam  grew  up, 
h is  fa th e r ’s enterprises prospered, so that the boy n ever w anted for 
com fort or the good uses to w h ich  m oney can  be put. He w as the only 
one o f T h om as’ sons w ho w as not attracted to the w orld o f com m erce. 
F ive  o f them  b ecam e foreign  traders o f the type know n in the C ity o f 
London as T u rkey m erchants, so called  because they w ere engaged 
in  trade w ith  the East. T h ey  saw  to it that their talented eldest brother 
had am ple m eans to pursue his m ed ical interests. E liab  H arvey, w ho 
even tu ally  becam e the w ealth iest o f the clan, w en t so fa r  as to m an 
age W illia m ’s fin an cial a ffairs for him , so that throughout his life  he 
had no need to th in k about such  w orldly  m atters as m ight distract 
less w ell-attended m en.

Young W illiam  began his form al education at the age o f ten, 
bein g sent to C an terbury to enroll at the K in g ’s School, w hose statutes 
dem anded o f its students that “w h a tev er they are doing, in earnest or 
in  play, they sh all n ever use an y lan gu age but L atin  or Greek.” Thus, 
like  h is predecessor at G alen-sm ashing, A n dreas V esalius, W illiam  
H arvey learn ed early  in  life  to be at ease w ith  the rhythm s and 
n uan ces o f  the lan gu ages o f  antiquity. W hen he w as sixteen, h e en 
rolled at G on ville and C aius College o f C am bridge, w hose latter nam e 
derived from  the Dr. John C aius w ho had for a tim e shared lodgings 
w ith  V esaliu s at Padua. As m ight be expected, C aius C ollege at
tracted students w ho w ere interested in the study o f m edicine, as it 
continues to do today. W hen H arvey w as in  attendance, the bodies o f 
tw o executed crim in als w ere dissected each  year for the purpose o f 
instruction  in  anatom y, so that by the tim e he received his B.A. de
gree in  1597, he had had considerable exposure to the difficulties 
in h eren t in the interpretation  o f observed an atom ical structures.

It w as only n atural that the em bryon ic p h ysician  should next 
m a tricu late  at Padua. For the reasons given  in  C hap ter 3, that u n iver
sity provided the m ost open atm osphere in  Europe in  w h ic h  to study 
an y o f the c la ssica l four d iscip lin es o f law , theology, m edicine, and 
philosophy. So safe  an a cad em ic haven  w as it for Protestants and 
Jews that w h en  Pius IV, Pope from  1559 to 1565, tried by papal b u ll to 
prevent non-C atholics from  obtaining degrees, V en ice  replied by 
turnin g over the degree-gran tin g pow er to the P alatin e counts, thus 
takin g it a w a y  from  the Pope. P adua had the added advantage o f 
b ein g a un iversity  organized around its students; indeed, the young 
m en controlled m u ch  o f the govern an ce o f the school, in clu d in g the 
em ployin g o f the facu lty . T h e  students from  various countries w ere 
organized into groups called  “ N ations,” ea ch  o f w h ic h  elected a rep-
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resen tative councillor, and the councillors, together w ith  the rectors, 
constituted the execu tive  body o f the university.

But the p rim ary attraction  o f P adua w as its ga la xy  o f fa cu lty  
stars, past and contem porary. Its greatest adornm ent in  the eyes o f 
W illiam  H arvey w as G iralom o Fabrizio, called  F ab riciu s o f Aqua- 
pendente, the successor o f the eq u ally  talented G abriele Fallopio, for 
w hom  are nam ed the d elicate  tubes through w h ich  each  generation ’s 
eggs m ust pass on th eir w ay  to reproductive assignation. T h e  fact 
that G alileo G a lile i w as Professor o f M athem atics at the un iversity  
seem s not to h a ve  been a factor or an influence. It w as F ab riciu s w ho 
b ecam e H arvey ’s most adored teacher, h is studies o f the ch ick  em 
bryo and the form ation  o f the fetus determ in ing in  large  part the 
direction  w h ich  som e o f the E n glish  p h ysic ian ’s later research  w ould 
take. P erhaps o f m ost sp ecific effect on the even tual discovery o f the 
c ircu latio n  w as F ab riciu s’ description  o f the va lves in  th e veins. Late 
in his life , H arvey w ould tell Robert Boyle that it w as h is realization  
o f the one-w ay function  o f the va lves d irectin g  blood b ack  to the 
heart that led h im  to his great contribution, an in sigh t that grew  out 
o f the an atom ical findings o f h is m entor and frien d  Fabricius.

H arvey thrived in  the a cad em ic and social freedom  o f Padua. He 
w as elected C oun cillor for the E n glish  N ation, a  distinction  w h ich  
entitled h im  to h a ve  his coat o f arm s, or stem m a, painted in  a prom i
nent p la ce  in  the G reat H all o f the university. T w o o f H arvey ’s se lf
designed stem m ata can  be seen to this day on the curved  ce ilin g  o f 
the low er loggia  as one leaves the location  o f the old anatom ical 
theater. T h e  M aster and Fellow s o f C aius C ollege had them  restored 
soon a fter their rediscovery in  1893. T h ey  are id en tical to the coat o f 
arm s w h ich  appears on W illiam  H arvey ’s doctoral d iplom a from  
Padua, dated A p ril 25, 1602.

T h e  d iplom a itse lf is an ornate thing, en u m eratin g its ow n er’s 
qualification s and p riv ileg es in  the hyperb olic  term s that w ere the 
style o f  the day. It goes on to provide a grap h ic  description  o f the 
graduation  cerem ony:

Johannes Thom as Minadous did then solemnly decorate and 
adorn the same noble W illiam  Harvey (who in a most perspicu
ous oration asked for and accepted them) w ith the accustomed 
Insignia and ornaments belonging to a Doctor: For he delivered 
to him  certain books o f Philosophy and of Medicine, first closed 
and then, a little w hile after, open; he put a golden ring on his 
finger, he placed on his head the cap of a Doctor, as an emblem 
of the Crown of Virtue, and bestowed on him  the Kiss o f Peace 
w ith the M agistral Benediction.
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T h e d iplom a w as granted by Sigism und de C ap ilisti, Count P ala
tine, a n on ecclesiastical appointee o f the V en etian  Senate. It w as in 
the count’s p a lace  that the cerem ony took place.

H arvey took h is ring, h is cap, and the lin g erin g  traces o f  M ina- 
dous’ scholastic sm ooch and headed b ack  hom e to E ngland. He ap
plied  for, and w as granted, m em bership  in  the C ollege o f P hysicians, 
and h e soon b egan  to take an activ e  role in  its affairs. In the sam e 
year, 1604, h e m arried  E lizabeth , daughter o f  Dr. L an celot Browne, 
form erly  a p h ysician  to the V irg in  Q ueen and now  p erfo rm in g the 
sam e office for K in g Jam es I. Iron ically, E lizab eth  B row ne had a 
b rother n am ed Galen.

V ery little  is know n about the m arriage, excep t that it w as ch ild 
less, that Mrs. H arvey ow ned a  pet parrot, and that she predeceased 
h er husband by m ore than  a decade. Indeed, not a great d eal is know n 
about W illiam  either, i f  w e are  seekin g clues to his personal life  or 
his character. W e m ust rely  on a few  traces that are to be found in 
contem porary w ritings, and these are sketchy at best. T h e  most de
tailed  source is a re lativ e ly  b r ie f b io grap h ica l essay w ritten  by John 
Aubrey, w ho b ecam e a frien d  o f H arvey ’s in  1651, w h en  h e w as 
tw enty-five and the fam ed  p h ysician  w as seventy-three. T h e  essay 
w as included  in  the volum e later published as A u b rey ’s B r ie f  Lives, 
w h ic h  also contains m aterial con cern in g Shakespeare, M ilton, and 
Hobbes. A u b rey ’s b iograp h y o f H arvey is a hodgepodge o f un organ 
ized observations, judgm ents, and ju st enough h earsay to cast doubt 
on the h istorical va lu e  o f som e o f its details. B ecause h e kn ew  H arvey 
w e ll only in  the great doctor’s later years, he depended on second
hand inform ation  for m an y o f the statem ents he m ade about his 
su b ject’s ch ara cter  and h is reputation as a p h ysician  durin g h is pro
fession al career. A  certain  w ryness, m oreover, seem s to h a ve  crept 
into the old m an ’s personality in  his last years, as w itn ess h is  com 
m ents on literature. S ir  G eoffrey Keynes, author o f the defin itive 
study o f W illiam  H arvey ’s w ork, says o f  A ubrey that h e w as “curious, 
credulous, and un m ethodical. It is adm itted that h e w as often in a ccu 
rate, but h e  w as n ever un truthfu l, a  distinction  o f great im portance 
in  estim atin g the va lu e  o f reportage such as he provides.” In a letter 
to A nthony Wood, the seventeenth-century O xford  historian, A ubrey 
com m ented on h is ow n attitude tow ard the w ritin g  o f biography:

I here lay down to you the Trueth, and as neer as I can and that 
religiously as a Poenitent to his Confessor, nothing but the 
trueth; the naked plain trueth, w hich is here exposed so bare 
that the very pudenda are not covered, and affords m any pas
sages that would raise a Blushe in a young V irgin ’s cheeks. So
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that after your perusal, I must desire you to m ake a castration 
and to sowe on some Figge-leaves— i.e., to be my Index Expur- 
gatorious.

For better or for worse, A ubrey is v irtu a lly  a ll w e  h a ve  to go on, 
so it is h is description  on w h ic h  w e m ust rely. O f H arvey ’s appear
ance, he tells us, “ He w as not tall, but o f the low est stature, round 
faced, olivaster lik e  w ain scott in  com plexion, little  eie, round, very 
b lack, fu ll o f spirit; h is h a ir  w as b la ck  as a R aven, but quite w hite 
tw enty yeares before he died.” T h e  re liab ility  o f these details, at least, 
is supported by portraits o f  H arvey m ade w h en  h e w as in h is m iddle 
years.

U n like G alen, Pare, and V esalius, W illiam  H arvey did not w a x  
au tob iograph ical in  h is w ritings. W e therefore h a ve  no w a y  o f 
an a lyzin g  h is ow n words or usin g his self-descriptions to fill out the 
m any gaps in  the vag u e gen eral im ag e o f h is personality  that has 
been le ft to us. A ubrey w ould g ive  us to b elieve that h e had in him  
an ira scib le  streak that w as easily  roused: “ He w as, as a ll the rest o f 
the Brothers, very  Cholerique; &  in  his youn ge days w ore a dagger 
. . .  but this Dr. w ould  be apt to d raw  out h is d agger upon every slight 
occasion.” T h a t th is m eant h e w as so easy to an ger as to reach  for his 
blade at m in im a l provocation is less lik e ly  than  the m ore satisfactory 
interpretation  that he w as sim ply fidgety, w ith  a superabundance o f 
energy. W e h a ve  a  b r ie f  note in  a  letter by H arvey ’s frien d  Lord 
A rundel that supports this contention, in  w h ich  the noblem an refers 
to h im  as “ the little  perp etual m ovem ent called  Dr. H arvey.” Had the 
frequent u n sh eath in g o f h is d agger m eant an yth in g m ore provoca
tive  than  a b it o f nervous hyperactivity , w e can  be sure that h e would 
not h a ve  survived  w h ole  into his eigh tieth  year. A ubrey fu rth er tells 
us, “ He w as hot-headed, and h is thoughts w orkin g w ould  m any tim es 
keepe h im  from  sleepinge; he told m e that then h is w a y  w as to rise 
out o f h is Bed and w a lk e  about h is C ham ber in  his Shirt till he w as 
pretty coole, i.e., till h e began to h ave a horror [a chill], and then 
returns to bed and sleeps very  com fortably.”

W hat em erges, then, is the im ag e o f an olive-com plected, dark 
eyed m an  o f quite sligh t stature, filled w ith  nervous en ergy o f the 
h igh-output kind. But though h is p h ysica l m ovem ents m ay h ave 
been fitful, h is brain  w as filled w ith  purpose, and there w as nothing 
a im less or tw itch y about the w ay  that gifted  cereb ral organ fu n c
tioned.

Y e a r  a fter year, decade a fter decade, cen tury  a fter century, Har- 
veian  O rators h a ve  found them selves stym ied for orig in al w ays to 
d escribe the great m an  o f w hom  they m ust speak. T h e  m agn itude o f
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the problem  has been discussed by m any o f them , but has n ever been 
better stated that it w as in  1929 by S ir W ilm ot H erringham . H is com 
m ents on the m atter are to be found not in  his a ctu al address, but in 
a  series o f letters he w rote to h is A m erican  frien d  H arvey C ushing 
durin g the m onths o f preparation. T h e  Y a le  M edical H istorical L i
brary  contains a collection  o f the O rations dating from  1661 to 1975, 
m ost o f w h ich  w ere o rig in ally  the property o f Cushing. W h ile  read
in g  through them  I found several handw ritten  notes tucked into the 
slim  volu m e o f S ir W ilm ot’s speech, one o f w h ich  begins w ith  the 
fo llo w in g  p la in tive  gn ash in g o f literary  teeth:

Dear Cushing: Jan. 13, 1929
You are quite right. This beastly little man is m aking me work 
night and day. T he little brute wrote practically no letters, or 
rather there are hardly any preserved— and there is nothing to 
go upon but casual rem arks in other documents. Even these are 
extraordinarily sparse. Etc.

By the tim e H errin gh am  cam e to d eliver w h at h e called  in this 
letter “ the Oration, w h ich  m ay the devil dam n,” in  October, h e had 
cooled dow n enough so that h e expressed a ll o f h is in vestigative 
frustration  in  the opening sentence, w hose calm  words provide for us 
a  fine exam p le  o f the understatem ent for w h ich  his nation is so jp stly  
celebrated: “ H arvey seem s to h ave had an  un usual cap acity  for slip 
p in g through the w orld  unnoticed.”

N ow , a ll o f  the foregoing should be looked upon as an exp la n a 
tion o f ju st w h y it is that the rem ain der o f this essay deals alm ost not 
at a ll w ith  the m an  H arvey w ho did scien tific  w ork, but rath er w ith  
the scien tific  w ork itself, and its sign ifican ce to m ed ical progress.

Shortly a fter b ein g elected a fu ll F ellow  o f the C ollege o f P h ysi
cian s in  1607, H arvey w as n am ed A ssistant P h ysician  to St. Bartholo
m ew ’s H ospital, a  distinction  that added sign ifican tly  to the grow th 
o f h is p rivate  m ed ical practice. T hrough out his life  h e w ould rem ain  
w h a t w e ca ll in  the tw entieth  cen tury  a clin ician -research er, a doctor 
w ho is both an  investigator and a  h ea ler o f the sick. A ctually, his 
p ra ctice  w as from  the b egin n in g a flourish ing one, at least i f  one uses 
h is a ttractiveness to high-bred patients as a criterion; in  tim e he 
b ecam e ph ysic ian  to Jam es I and later to C harles I, as w ell as to m any 
m em bers o f the aristocracy, am ong them  the Lord C han cellor, S ir 
F ran cis  Bacon.

T h ere  is a touch o f irony here. It is to B acon that h istorians g ive 
credit for bein g the first elucidator o f the m ethod o f in ductive reason
ing, and th erefore o f w h a t w e are pleased to ca ll the “ scientific
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m ethod” (o f w h ic h  m ore later). It is to H arvey, though, that the credit 
is g iven  for b ein g the first p h ysician  actu ally  to apply  the Baconian 
approach. Bacon h im se lf n ever used his ow n form ulation, and there 
is no evid en ce that H arvey, w ho did use it, w as influenced by Bacon 
at all. In fact, the tw o seem  to h ave had very  little  regard  for each  
other as scien tific  thinkers. H arvey said o f his d istin guished patient 
that h e “w rites ph ilosophy [the w ord “ p h ilosophy” w as often used 
synonym ously w ith  “ scien ce”] like  a Lord C han cellor; I h a ve  cured 
h im  o f it.”

D urin g these early  years o f practice, H arvey found tim e to carry  
out investigations in  anatom y and in  physiology, the w ays in  w h ich  
the various parts o f the body function, and h e rap id ly  b ecam e know n 
not only as a very  cap ab le  ph ysician , but also as one w ho w as already 
w e ll on h is w a y  to becom ing a  productive researcher, i f  w e  m a y use 
that term  for the re lativ e ly  p rim itive  studies that could be done by 
m ed ical m en o f that period. In 1615, he w as appointed, a lthough still 
considered a very  ju n io r ph ysician , to the m ajor post o f L um leian  
L ecturer o f the C ollege o f P hysicians. T h is  lectu re series had been 
founded by John, Lord L um ley, in 1582 for the purpose o f instruction 
in anatom y and surgery. By its term s, a  lead in g F ellow  o f the College 
w as appointed to g ive  tw o p ub lic lectures ea ch  w eek  in  a six-year 
cycle, the appointm ent b ein g for life. H arvey served un til 1656, w hen  
h e vo lu n tarily  gave up the office at the age o f seventy.

W illia m  H arvey gave h is  first L u m leian  L ecture on the m orning 
o f Tuesday, A p ril 16,1616, exa ctly  one w eek  b efore the death in  Strat
ford-on-Avon o f W illia m  Shakespeare. H is lectu re notes w ere for two 
cen turies thought to be lost; they w ere rediscovered in  the B ritish  
M useum  in 1876. S in ce then, those m anuscripts h ave been subjected 
to such m eticulous scrutin y that it is possible to say w ith  certain ty 
that H arvey b egan  to consider the great them es o f h is m agn um  opus 
on the c ircu latio n  long b efore its even tual publication  in  1628. W hat 
follow s is a  gen era l outlin e o f h is thesis and the w ay  in  w h ich  it 
developed, as glean ed from  the lecture notes and the book itself, 
E xercitatio  A n atom ica  de M otu Cordis et S a n qu in is in  A n im alibus, 
(in  E nglish , A n a to m ica l S tudies on  th e M otion o f  the H eart and  
Blood in  A n im a ls), or, in  h isto rian ’s shorthand, D e M otu Cordis.

E xcellen t studies by several scholars in  recent decades point to 
the probability  that H arvey ’s d iscovery o f the c ircu latio n  took place 
in tw o quite sep arate stages, apparen tly  as m uch as ten years apart. 
In th is view , presented in its m ost articu late  form  by Jerom e B ylebyl 
o f  the Johns H opkins Institute o f the H istory o f M edicine, H arvey 
o rig in ally  set out to solve the ages-old m ysteries o f  the h eartbeat and
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the pulse, and the relatio n sh ip  b etw een  the two. H avin g accom 
p lished  this, w h ich  h e is thought to h a ve  done by the tim e h e gave 
h is  first L u m leian  L ecture in  1616, h e w rote a treatise on the subject. 
B ecause the first h a lf  o f  D e M otu Cordis stands as a coheren t w hole 
in  w h ic h  the ph ysio logy o f the h eart and arteries is an alyzed  and 
exp la in ed  (w ithout an y referen ce  to the circu lation ), it is thought 
that this section o f the book is the o rig in al treatise. T h e  rem ain in g 
chapters, on the other hand, w h ich  introduced the concept that the 
blood travels through the body in  a  n ever-ending c ircu la r  cycle, w ere 
w ritten  later. So it seem s that in  D e M otu Cordis w e  h a ve  two sep a
rate pieces o f  research  done at two separate periods o f th eir author’s 
life , and later joined together by h im  to form  a com plete description  
o f  th e w a y  in  w h ic h  th e h eart drives the blood around its c ircu it 
through the arteries out to the tissues and b ack  again  v ia  the veins. 
In B yleb yl’s words:

Thus it would appear that De motu cordis, like the work w hich 
it reports, evolved in two distinct stages. Originally, Harvey 
seems to have written a self-contained treatise on the heartbeat 
and arterial pulse. Subsequently he changed his plans and de
cided to include the circulation as well. He then inserted chap
ters eight through sixteen into the earlier work, prefixed . . .  a 
new introduction to the expanded treatise, and thereby trans
formed an important work into one of the greatest scientific 
masterpieces o f all time.

T h e  h eartbeat and its relation sh ip  to the pulse had puzzled sch ol
ars sin ce the days o f  Aristotle. P art squeeze, part squirm , ea ch  ca r
d iac pulsation  throbs and thrusts w ith  such eye-w in k quickness that 
p h ysician s despaired  o f ever finding the secret o f its m ech an ism  or 
the sequence in  w h ic h  the stages o f  each  m ajor m ovem ent occur. In 
the words w ith  w h ic h  W illiam  H arvey begins the first ch ap ter o f  De 
M otu Cordis, “W hen I first tried a n im a l exp erim en tation  for the 
purpose o f d iscoverin g the m otions and fun ctions o f the h eart by 
actu al inspection  and not by other people’s books, I found it so truly 
difficult th at I alm ost b elieved  w ith  F racastorius [Giralam o Fracas- 
toro, a  sixteenth -cen tury V en etian  polym ath] that the m otion o f the 
h eart w as to be understood by God alone.”

But H arvey persisted. D eterm ined to decipher the m ean in g o f 
w h a t m ust at first h a ve  seem ed to h im  to be a series o f poorly coor
dinated tw itches, “ com ing and going lik e  a flash o f ligh tn in g ,” he 
m ade observation a fter observation on a host o f viv isected  anim als,



An engraving of Robert Hannah’s portrait o f William Harvey demon
strating a deer’s heart to Charles I. The original is at the Royal College 
of Physicians, London. (Courtesy of the Yale Medical Historical 
Library)

b efore fin ally  settling on creatures o f the cold-blooded sort, p articu 
larly  snakes, because o f the slow  beating o f th eir hearts. He took 
ad van tage also o f th e opportunity presented “i f  one c a refu lly  ob
serves the [dog and pig] h eart as it m oves m ore slow ly w h en  about to 
die. T h e  m ovem ents then becom e slow er and w eaker and the pauses 
longer, so that it is easy to see w h a t the m otion rea lly  is and how 
m ade.” H avin g m y se lf spent m any hundreds o f hours in  laboratories 
o f  surgery and physiology in  the overseeing o f dog hearts g iv in g  up 
th eir grasp on life , I can  vouch  for H arvey ’s veracity  w h en  he de
scribes the pauses betw een beats and the alm ost lan guid  m otion of 
a  m a m m a l’s last fe w  card iac  pulsations b efore fibrillation  or arrest.

By repeated experim ents, H arvey proved to his own satisfaction  
that the heart contracts fo rcib ly  d urin g the ph ase o f its action  called  
systole, so as to drive its contained blood out into the m ajor arteries.
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A s the h eart contracts, it thrusts itse lf forw ard  so that its apex strikes 
the chest w all, sim ultaneously w ith  an exp an sile  d ilatin g  o f the art
eries. T h u s the pulse is synchronous w ith  the h eart’s contraction and 
is caused by it. T h is  constantly reproducible finding disproved the old 
theory that an artery undergoes pu lsatile  dilatation  on its own, as a 
resu lt o f independent active  expan sion  o f its w all. T h e  Greeks, it w ill 
be recalled, had believed  the pulse to be due to rh yth m ic expan sion  
o f the pn eum a contained w ith in  the arteries. H arvey proved that it 
is produced by the heartbeat.

Further exp erim en tal observations showed that the a tria  (the 
upper reservoir ch am b ers o f the heart) contract ju st prior to the 
ven tricles (the two po w erfu l p um p in g cham bers). H arvey dem on
strated w h a t a fe w  ea rlie r  w riters had only guessed at: once the blood 
leaves the ventricles, the great card iac va lves prevent its return into 
the heart, so that the flow o f blood in  the arteries is a lw ays outw ard 
to the periphery.

By the year 1616, H arvey had a rrived  at the m ajor argum en t o f his 
orig in al treatise, the first h a lf  o f  D e M otu Cordis: w h ile  the h eart is 
re la x in g  betw een beats it is passively  filled by blood flow ing in from  
the perip h ery  o f the body by w ay  o f th e two great veins en terin g its 
righ t side (the ven ae cavae) and by the great veins en terin g its left 
side returnin g blood from  the lungs (the pulm on ary veins). As the 
a tria  fill and overflow  into the ventricles, th ey begin  to contract, so 
that, as H arvey put it, they “ arouse the som nolent heart.” T h e  atria l 
contraction is follow ed im m ed iately  by a sim ilar  contraction  o f the 
ven tricu la r  cham bers, forcin g the blood out o f the righ t ven tric le  and 
into the m a in  artery to the lungs (the pulm on ary artery) and sim u l
taneously out o f the left ven tricle  into the m ain  artery to the p erip h 
ery  (the aorta). T h is  m eans that the only active  coordinated m ove
m ent o f the h eart is the contraction o f the atria  sp reading to the 
ventricle , w h ich  expels blood cen trifu g ally  out into the m ajor vessels 
to produce the pulse w ave, the effect o f w h ich  is that “ a ll the arteries 
o f the body respond as m y b reath  blow n into a glove.”

T h e  c ircu it w ith in  the chest had been  established— th e blood 
enters the h eart from  the ven ae cavae, is driven  through the lungs by 
the right ventricle , returns to the le ft side, and is then pum ped out by 
the le ft ven tric le  into the aorta and thence to the rest o f  the body. T h is  
is the thesis that grew  out o f the exp erim en ts described in  the early  
chap ters o f D e M otu Cordis: a  com plete understanding o f the m otion 
o f the h eart and m ajor vessels, and an exp lan ation  o f the m ovem ent 
o f blood through the lungs. So far, a ll conclusions had been based 
upon observations m ade durin g exp erim ents in  w h ich  the card iac
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and va scu lar  structures w ere exposed to H arvey ’s scrutiny. It should 
not escape notice that a ll o f  the observations had thus fa r  been q u ali
tative— no m easurem en ts had been used. Above a ll, not a  w ord had 
yet been said  about the gen eral c ircu latio n  to the body.

It is in  the second h a lf  o f D e M otu Cordis that H arvey grappled 
w ith  a question to w h ic h  h is predecessors had  n ever thought to turn 
th eir attention, sin ce its an sw er w as b elieved  to be know n— the a c
tual p ath w ay follow ed  by the blood en route to the tissues. In m ap
ping the correct pathw ay, h e w as aided by som ething n ew  and som e
thin g old. T h e  som ething n ew  w as h is introduction into m edical 
research  o f the use o f m easurem ent. A ll h istorians w ould agree w ith  
the statem ent m ade by C h au n cey L eake in  a footnote to h is 1913 tran s
lation o f De M otu Cordis: “ T h e  introduction o f quan titative evidence 
into ph ysio lo gical problem s w as H arvey ’s great ph ilosoph ical contri
bution, and he apparen tly  rea lized  it, for he uses it a ga in  and again  
w ith  te llin g effect.”

H arvey ’s “quan titative ev id en ce” w as, by today’s ex a ctin g  stan
dards, crude. But in  the long history o f  science, no sin gle  set o f  m eas
urem ents has ever been m ade to greater effect. H e estim ated the fluid 
cap acity  o f th e h u m an  v en tric le  to be ap p roxim ately  tw o to three 
ounces. G iven a norm al card iac  rate o f  seventy-tw o beats per m inute, 
over the course o f  one hour the h eart m ust exp el 2 x 7 2 x 6 0  or 8,640 
ounces— that is, 540 pounds— o f blood into the aorta. (Crude or not, 
H arvey ’s estim ate agrees quite w ell w ith  the results o f card iac  output 
studies done today, usin g the finest artistry  a v a ila b le  to our space-age 
cardiologists.) But th is is m ore than three tim es the w eig h t o f the 
average m an, c le a rly  d isprovin g the G alen ic  doctrine that the blood 
is constantly b ein g m ade a n e w  in  the liv er  from  ingested food, and 
sent out to drench  the tissues. S in ce such  a vast am ount o f blood is 
d ischarged  into the aorta, and sin ce its source had already, in  the first 
treatise, been show n to be the ven ae cavae, the obvious question is, 
from  w h ere does the ven ae cavae  blood com e? Its only possible source 
is the veins. T h e  n ext log ica l step w as to prove that blood in  the veins 
travels only in  a cen trip etal direction  tow ard the ven ae cavae  and the 
heart.

T h is  is w h ere the som ething old com es in. H arvey ’s teacher, 
Fabricius, had described the va lves in  the veins, but h e had no idea 
o f their purpose. Based on the G alen ic  doctrine that blood traveled 
cen trifu g ally  from  the liv er  to nourish  the tissues, he presum ed that 
they fun ctioned to slow  the flow, in order not to inun date the p erip h 
ery o f th e body. By the sim ple exp erim en t o f ru n n in g a finger out
w ard along a filled sup erficia l vein, you can  dem onstrate on your own 
arm  that the vessel fills from  its m ore distant portion to its m ore
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Illustration from De Motu Cordis, demonstrating the way in which 
valves prevent backward blood-flow in the veins. Photograph by Wil
liam B. Carter. (Courtesy of the Yale Medical Historical Library)

central. E ven  the va lves can  be identified this w ay, as they bulge out, 
preven tin g b ack w ard  flow. Severa l illustration s in  D e M otu Cordis 
show  how  th is little  auto-experim ent can  be done by an y a rm ch a ir  
physiologist.

N ow , in  C hap ter VIII H arvey wrote:

On these and other such matters I pondered often and deeply.
For a long time I turned over in my m ind such questions as, how 
m uch blood is transmitted, and how short a tim e does its passage 
take. Not deem ing it possible for the digested food mass to fu r
nish such an abundance of blood . . .  unless it somehow got back 
to the veins from the arteries and returned to the right ventricle 
of the heart, I began to think there was a sort o f motion as in a 
circle.

O nce the exp lan ation  had been considered, there w as no den yin g 
its truth. H arvey sum m arized  h is theory o f the circu latio n  o f the 
blood in  C h ap ter XIV. T h e  en tire ch ap ter is only one p aragrap h  long, 
but w h a t a  thunderous p aragrap h  it is:



134 D O C T O R S

venae cavae to right atrium to right ventricle to pulmonary artery 
to lungs to pulmonary veins to left atrium to left ventricle to 
aorta. (Drawing by Claire Naylon after one by Sharon Cullen, 
Yale-New Haven Hospital Department of Surgery)

It has been shown by reason and experim ent that blood by the 
beat o f the ventricles flows through the lungs and heart and is 
pumped to the whole body. There it passes through pores in the 
flesh into the veins through w hich it returns from the periphery 
everywhere to the center, from  the sm aller veins into the larger 
ones, finally com ing to the vena cavae and right atrium. This 
occurs in such an amount, w ith such an outflow through the 
arteries, and such a reflux through the veins, that it cannot be 
supplied by the food consumed. It is also much more than is 
needed for nutrition. It must therefore be concluded that the 
blood in the anim al body moves around in a circle continuously, 
and that the action or function o f the heart is to accom plish this 
by pumping. This is the only reason for the motion and beat of 
the heart.

T h e  last sentence deserves p a rticu la r attention. No m ore 
pneum a, no m ore inn ate heat, and no m ore G alen ic  hocus-pocus. As 
H arvey w rote elsew here, the concept o f pn eum a or v ita l sp irit is “ the 
com m on su b terfu ge o f ign oran ce.” T h e  heart, once its fun ction  has 
been dem ystified, is found to be a straigh tfo rw ard  m ech a n ica l device 
w hose only purpose is to pum p the blood continuously around its
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circu it. H arvey ’s theory is one that w ould h a ve  delighted the strictest 
o f the H ip pocratic physicians: it can  be verified  by sim p le observa
tion and sim p le experim ents. But for the first tim e in  m edical re
search, m easurem en t had played a  role as w ell.

T h ere  rem ain ed  only one fly in  the unguent o f  H arvey ’s new  
physiology— h e could not exp la in  the ex a ct p ath w ay by w h ic h  the 
blood passed from  the sm allest arteries in  the perip hery into the 
sm allest veins, so that it m igh t start its journey b ack  to the heart. He 
therefore hypothesized the existen ce (and thereby predicted the dis
covery) o f  w h a t h e called  “ pores,” doubtless exp ectin g that som e 
fu tu re scien tist w ould find them . H is exp ectation  w as fulfilled . In the 
very  year in  w h ich  D eM otu  Cordis w as published, the m an  w as born 
w ho w ould, in  1660, dem onstrate w ith  a m icroscope the ex isten ce o f 
cap illa ries, those filam entous m iles o f conduit through w h ich  blood 
stream s on its w a y  from  the arteria l to the venous side o f the c irc u la 
tion. F ive  years later, that sam e skilled  investigator, M arcello  M al
p ig h i o f Bologna, proved the presence o f red corpuscles, the little  
d isks in  w h ich  oxygen rides as though in  high-speed ra ilw a y  cars to 
b rin g  b reath  to the cells  o f the body.

H arvey m entioned another kind o f pores in  h is dissertation, 
those that accordin g to G alen  allow ed blood to pass from  righ t ven tri
c le  to le ft so that it m ight m ix  w ith  the v ita l spirit. T h ese w ere the 
pores that V esaliu s could not find, and over w hose absence he 
sw eated enough to com prom ise h is usual p rin cip les in a w eak-kneed 
d isclaim er. H arvey w as m ore forthright: “ D am n it, no such  pores 
exist, nor can  they be dem onstrated,” he proclaim s in  the introduc
tion to h is book.

A ll o f  “ the com m on sub terfuge o f ign oran ce” concern in g the 
m otion o f the h eart and the blood had been laid  to rest. F irst w ith  
A n dreas V esaliu s and now  w ith  W illiam  H arvey, the m ed ical w orld 
w as b egin n in g to aw aken  from  the long sleep induced by the opiate 
o f G alenism . A lon g w ith  the rest o f scien ce and o f culture, m edicin e 
stirred itse lf  durin g the course o f that glorious seventeenth century 
and shook off the sh ackles o f ign oran ce, o f  authority, and o f the 
ancients. In 1664 one o f the earliest o f the scientist-philosophers, 
H enry Pow er, captured the essence o f h is  era w hen  he w rote o f  it:

This is the Age wherein all m en’s souls are in a kind of ferm en
tation, and the spirit of wisdom and learning begins to mount 
and free itself from those drossy and earthy impediments 
wherew ith it hath been so long clogged, and from the insipid 
phlegm  and Caput Mortuum of useless notions, in w hich it has 
endured so violent and long a fixation. This is the Age wherein
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(methinks) Philosophy comes in w ith a Spring-tide; and the 
peripateticks m ay as w ell hope to stop the current of the tide, or 
(with Xerxes) to fetter the ocean, as hinder the overflowing of 
free Philosophy: methinks, I see how all the old rubbish must be 
thrown away, and the rotten buildings be overthrown, and car
ried aw ay w ith so powerful an inundation. These are the days 
that must lay a new foundation of a more magnificent Philoso
phy, never to be overthrown, that w ill em pirically and sensibly 
canvass the phenomena o f nature, deducing the causes of things 
from  such originals in nature, as we observe are producible by 
Art and the infallible demonstration of m echanics. And cer
tainly this is the way, and no other, to build a true and perm a
nent Philosophy.

T h e  seven teenth w as th e cen tury o f em ergence. A  profusion  of 
genius appeared, in  a quantity seen by no previous era  in  the history 
o f w estern  civ ilizatio n , to b rin g the scien ces and the h um an ities a like  
out o f the long night. H arvey is alm ost lost in  the throng o f nam es 
w hose m ere listin g  w ill  suffice to en um erate the great th in gs that 
w ere accom p lished  in  those hundred years. O nly the best know n are 
here m entioned, a lp h a b e tica lly  for w an t o f a m ore im ag in a tiv e  way; 
I trem ble to th in k  w hom  I m ay h a ve  le ft out: Bacon, B ernini, Ber- 
n ouilli, Boyle, B rahe, C aravaggio , Cervantes, C orneille, D ekker, D es
cartes, Donne, D ryden, E l Greco, G alileo  G alile i, H ailey, Hals, 
Hobbes, Hooke, Inigo Jones, Jonson, K epler, L a  Fontaine, Leibnitz, 
Locke, M alpigh i, M ilton, M oliere, M onteverdi, N ew ton, Pascal, 
Pepys, R acine, R em brandt van  R ijn, Rubens, Scarlatti, Shakespeare, 
Spinoza, van  L eeuw enhoek, V elazquez, V erm eer, and W ren.

T h ese m en in h erited  a darkened w orld and illu m in ated  it. T h eir  
predecessors b elieved  that everyth in g w as know n that needed to be 
know n. For them , the w isdom  o f the ancien ts w as u n assailab le  and 
th eir books as holy as scripture. But these builders o f  the seventeenth 
cen tury w ere n ew  m en. T h ey  w ere  the philosophers, and scientists, 
and w riters, and m usician s, and artists w hose “ souls are in  a kind of 
ferm en tation .” T h e  scien tific  th in kers am ong them  sought the truth 
that only exp erien ce  and exp erim en t could teach  them , through the 
evid en ce o f th eir senses. T h e  u ltim ate test o f that truth w as that it 
could be dem onstrated and confirm ed by anyone w ho had the desire 
to learn — it had to be con vin cin g to the most skeptical. E very  one o f 
those contributors to “th e days that m ust lay  a  n ew  foundation o f a 
m ore m agn ificen t P hilosoph y” knew  the ground rules. W illiam  H ar
vey expressed  them  in  a  letter to the President and F ellow s o f the
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C ollege o f P hysicians, w h ich  h e used as a p refa ce  to his great book. 
H ere are  a  fe w  o f the th in gs he said:

I was greatly afraid lest I m ight be charged w ith presumption 
did I lay my work before the public at home, or send it beyond 
seas for impression, unless I had first proposed its subject to you, 
had confirmed its conclusions by ocular demonstrations in your 
presence, had replied to your doubts and objections, and secured 
the assent and support o f our distinguished President. . . . For 
true philosophers, who are only eager for truth and knowledge, 
never regard themselves as already so thoroughly informed, but 
that they welcom e further information from whomsoever and 
from whencesoever it may come; nor are they so narrow-minded 
as to im agine any of the arts or sciences transmitted to us by the 
ancients, in such a state of forwardness or completeness, that 
nothing is left for the ingenuity and industry o f others; very 
many, on the contrary, m aintain that a ll we know is still infi
nitely less than all that still rem ains unknown; nor do philoso
phers pin their faith to others’ precepts in such w ise that they 
lose their liberty, and cease to give credence to the conclusions 
o f their proper senses. N either do they swear such fealty to their 
m istress Antiquity, that they openly, and in sight o f a ll deny and 
desert their friend T ru th .. . .  I profess both to learn and to teach 
anatomy, not from books but from dissections; not from the posi
tions o f philosophers but from the fabric o f nature. . . .  I avow 
m yself the partisan of truth alone; and I can indeed say that I 
have used a ll my endeavors, bestowed all my pains on an at
tempt to produce something that should be agreeable to the 
good, profitable to the learned, and useful to letters.

Farewell, most worthy Doctors,
And think kindly o f your Anatomist, 

W illiam  Harvey

D e M otu Cordis is a sm a ll book o f seventy-tw o pages, in  quarto 
size o f  5V2 by 7V2 inches. V iew ed  as an exa m p le  o f the p rin ter’s art, 
it is an un distinguished little  product. W hen held in  the hand, it 
seem s o f su ch  m in im a l distinction  as to be hard ly  w orth  notice. Som e 
years ago, w h ile  visitin g  the m edical lib rary  o f a great A m erican  
un iversity, I w as told a  short sad story that speaks eloquent volum es 
about the h u m b le ap p earan ce o f the book. In the late 1940s the 
school’s curator o f  m edical h istory had discovered on the sh e lf  o f  a
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London d ealer an un recognized one o f the fifty-five copies o f the 
m odest little  m onograph still in  existence. He paid the fifty-odd cents 
dem anded for it b y  the un suspectin g m erch an t, and trium phantly  
bore h is treasure hom e w ith  him , w h ere it becam e the jew el o f h is 
u n iversity ’s collection. T h irty  years later, w h en  its m arket va lu e  had 
soared to $125,000, it disappeared from  the lib rary  w h ile  the co llec
tion w as b ein g m oved into a n ew  building; durin g the course o f the 
m ove, it had been p laced in  a p la in  brow n paper b ag so as to conceal 
its true value. B ecause its rediscovery has n ever been reported by any 
o f the sm all fratern ity  to w hom  such  a treasure w ould probably be 
brought i f  stolen, it is presum ed to h a ve  been thoughtlessly throw n 
into a  heap  o f trash by a m over w ho took a quick g lan ce at the 
ap p aren tly  w orth less contents o f the bag.

As w ith  th e Fabrica, and a ll others o f those revolutionary books 
o f science, the publication  o f De M otu Cordis w as greeted w ith  ap
proval by som e and an gry  dissent by others. W illia m  H arvey w as not 
a  m an w ho enjoyed acrim on y or controversy. He did design som e new  
exp erim ents to strengthen a few  o f h is argum ents, and h e even w ent 
so fa r  as to rep ly  to several o f h is critics, but beyond th is h e saved his 
restless en ergies for other things. In the H arveian  O ration o f 1662, Sir 
C h arles Scarburgh, H arvey ’s devoted frien d  and personal physician, 
quoted h im  as saying:

It is of no great importance that I for my own gratification, 
should molest for a second time the republic o f letters. I w ill not 
be the author or sponsor o f any new controversial doctrine. Let 
my thoughts perish i f  they are worthless, my experim ents i f  they 
are erroneous, or i f  I have not properly understood them. I am 
satisfied w ith my industry. It is not in my nature to upset the 
established order. If I am  wrong (for after all I am  but a man), 
let what I have written turn sour with neglect, but i f  I am right 
sometime at least the hum an race w ill not disdain the truth.

W hat is m ore notable than the controversy over H arvey ’s book is 
the fa ct that the new  theory had little  effect on the m ed ical practice 
o f the tim e, even  in  the hands o f those w ho believed  in  it, in cludin g 
its author h im self. T h is  w as because the long-accepted concept o f 
to-and-fro m otion o f the blood had been used to exp la in  the great 
m ajority  o f  sym ptom s seen in  d aily  c lin ica l work, and it seem ed to do 
so quite satisfactorily . It w as believed  that blood w as cap ab le  o f rapid 
chan ges in  concentration  and location in  response to various sorts o f 
stim uli. T h u s em etics, poisons, foods, tem perature changes, and local 
in ju ry  m igh t cause blood to rush to or from  a p articu lar part o f the
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body. Its increased presence m igh t then be m anifested  in  the form  of 
redness, sw ellin g, fever, bounding pulse, distended veins, or sim ilar 
such iden tifiable signs; its relative  absence m igh t result in  pallor, 
num bness, fa in tin g, coldness, or w eak  pulse. Blood w as thought to be 
cap ab le o f  rapid m ovem ent inw ard  to becom e concentrated in  the 
cen ter o f  the body or outw ard to the extrem ities. B ecause o f this 
ab ility  to expand, contract, or concentrate its volum e in  any area, an 
arm am en tariu m  had grow n up o f local or gen eral treatm en t to stim 
ulate the appropriate transport in  such  a w ay as to overcom e the 
sym ptom -producing stim ulus. T h is w as done by b leeding, cupping, 
m assage, and the application  of tourniquets, a ll o f w h ich  seem ingly 
chan ged the volum e o f blood in  a given  location. T h e  doctors o f the 
tim e thought th eir treatm ent system  w orked. E ven H arvey h im self 
w as u n w illin g  to abandon the th erapeutic m ethods w h ic h  his ex p eri
en ce told h im  w ere effective sim ply because he had disproved the 
theory on w h ich  they w ere based. H arvey ’s theory had to a w ait m ore 
studies and better p ractica l understanding o f disease b efore it could 
becom e usefu l to ph ysician s. M ore than a cen tury w ent by b efore this 
b egan  to happen.

A lthough the publication  o f D e M otu Cordis had little  effect on 
the w ay  H arvey treated h is patients, it did influence the course o f his 
practice. A ubrey reports:

I have heard him  say that after his Books of the Circulation of 
the Blood cam e out, that he fell m ightily in his Practize and that 
’twas beleeved by the vulgar that he was crack-brained.. . .  With 
much ado at last, in about 20 or 30 yeares time, it was received 
in a ll the Universities in the world, &, as Mr. Hobbes sayes in his 
book de Corpore, he is the only man, perhaps, that ever lived to 
see his owne Doctrine established in his life-time.

W hatever decrease in his p ractice resulted from  the publication  
o f h is book, H arvey seem s a fter this point to h ave devoted m ore and 
m ore tim e to his relation sh ip  w ith  K in g Charles, and less to his m ore 
ordinary patients. In addition, both b efore and after D e M otu Cordis, 
h e pursued ongoing researches in  an area  in  w h ich  he had first be
com e involved durin g his student days in  Padua, the developm ent o f 
the em bryo. B ecause there are  referen ces to generation, as it w as 
called , in  D e M otu Cordis, it is very  lik e ly  that H arvey had by 1628 
alread y done considerable w ork on the problem  and m ay even have 
begun to w rite  a book. O ver the years, h e accum ulated  a w ealth  o f 
observations, m ade w ith  his naked eye and the use o f a sim ple lens. 
B ecause the com pound m icroscope w as then on the verge o f m agn ify-



140 D O C T O R S

in g the v isib ility  o f the en tire w orld o f b io logical research , h is con
clusions proved to be o f no lastin g value, in  spite o f  th eir general 
accuracy. T h e  book h e published in  1651, D e G eneratione A n im a liu m  
(The G eneration o f  Anim als), is n everth eless o f  continuin g interest 
b ecause it sheds ligh t on those m ethods o f gath erin g evid en ce w h ich  
had resulted in  the discovery o f the circu lation. P articu la rly  in  the 
introduction to the treatise, its author describes the w ays in w h ich  he 
sought out truth. From  these and other w ritings, there em erges a 
p alpable reconstruction  o f a th in kin g pattern that in  a ll branches o f 
know ledge ch aracterized  the d ifferen ces b etw een  the th in kers o f  the 
seventeenth cen tury  and (alm ost) a ll w ho had gone before. W e are 
d ealin g  h ere w ith  the origin s o f the scien tific  m ethod.

I f  a sin gle p articu lar m ay be said to d ifferen tiate th is developin g 
scien ce o f the period from  the thought patterns that preceded it, then 
it is this: the ph ilosophers o f the seven teenth cen tury w ere m ore 
interested in  an sw erin g questions that begin  w ith  the w ord how  than 
in  trying to figure out the why. H arvey h im se lf put it quite c learly  
w hen  he wrote, “I ow n that I am  o f the opinion that our first duty is 
to enquire w h eth er the th in g b e or not, b efore askin g w h erefo re it is.” 
In other words, the objective o f the scientist m ust not be to look for 
the causes o f  a thing, but only to find out the observable facts. T eleo l
ogy is an ideology, not a science. W hen one d eclaim s o f prim ary 
causes and reasons w hy, objectivity  is lost and every  observation is 
m ade to fit into a schem e in  w h ich  a ll is preordained. T h e H ippo
cratic  p h ysician s had know n better than to look for causes— the 
strength o f th e ir  system  lay  in  its dictum  o f seekin g predictable 
m osaics in the evidence obtained through the use o f th e ir  senses. 
W hen G alen ignored that m ost b asic  o f  th e ir  teachings, it w as at h is 
own peril. H e interpreted w h a t his senses showed h im  by usin g w hat 
his h eart told him . He filled in the em pty spaces in  his a lread y biased 
know ledge w ith  speculation  based on his concept o f how  things 
would be i f  constructed by a Creator o f infin ite wisdom . And so, to use 
A lexan d er Pope’s term , he m isunderstood “ W hatever is” because he 
had predeterm ined w h a t “ is R ight.”

W illiam  H arvey played by a d ifferen t set o f rules. He understood 
that it is not in  the scien tist’s realm  to learn  why, but only to learn  
how. W hat is observable and m easurab le is the stuff o f science; that 
w h ich  could only be the subject o f m ystical speculation  w as to be 
banished. In lea rn in g  how, he b ecam e the first p h ysician  to use the 
scien tific  m ethod, a m ethod ch aracterized  both po etically  and very 
accu rate ly  by the E n g lish  physiologist S ir G eorge P ick erin g in  his 
H arveian  O ration o f 1964 as “discip lin ed  curiosity.”

H arvey ’s point o f departure from  his predecessors is a point in-
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deed, an abrupt, sudden leavetak in g from  w h ic h  there could be no 
return. T h ou gh  it had been delayed a m illen n iu m  and a h a lf  by the 
pervad in g m iasm a o f G alenism , the leap  forw ard  now  took place. Sir 
W illia m  Osier, the greatest o f  m ed ical teachers and the greatest o f 
m ed ical hum anists, told h is au d ien ce at the C ollege o f P h ysician s in 
1906 that

here for the first tim e a great physiological problem was ap
proached from  the experim ental side by a man w ith a modern 
scientific mind, who could w eigh evidence and not go beyond it, 
and who had the sense to let the conclusions em erge naturally 
but firm ly from  the observations. To the age o f the hearer, in 
w hich men had heard, and heard only, had succeeded the age of 
the eye, in w hich men had seen and had been content only to see.
But at last cam e the age of the hand— the thinking, devising, 
planning hand; the hand as an instrument of the mind, now 
reintroduced into the world in a modest little monograph of 
seventy-two pages, from w hich w e may date the beginning of 
experim ental medicine.

T h e  w ord “reintroduced” has a p a rticu la r h isto rical significance. 
By choosin g it, O sier w as rem indin g h is listen ers that G alen  had 
taught p h ysician s how  to do experim ents, but they had forgotten. 
B ecause the m ethods h e had show n them  uncovered truths that he 
put into a system  o f speculation  by w h ich  he m eant to exp la in  every
thing, no one thought it w as n ecessary to exp lore further. In this 
sense, the G alenists w ere them selves the m ost flagran t vio lators o f 
one o f the m ajor precepts o f  th eir progenitor, th e precept em bodied 
in  h is in jun ction  that one “ should put h is trust not in books on an at
om y but in  his ow n eyes,” and “alone by h im se lf industriously  p ra c
tice exercises in  dissection.” A n dreas V esaliu s and W illia m  H arvey, 
applauded as the Galen-busters, w ere actu ally  the first rea l d iscip les 
o f  the m aster o f  exp erim en t w hose teach in gs had becom e bastard
ized by cen turies o f  m isinterpretation. G alen  is not a lone am ong the 
prophets to h a ve  been dealt this p a rticu la r form  o f undeserved fate.

H arvey reintroduced exp erim en tal physiology, but this tim e it 
cam e to the w orld free  o f the en cum bran ces o f speculation  and teleol
ogy, in  a form  in  w h ich  it w ould rem ain  so that, hen ceforth , scientists 
m igh t “w eig h  evidence, and not go beyond it.” It is evidence, a fter all, 
that the scien tific  m ethod is a ll about. C lassica lly , the research er sees 
evidence, an alyzes it, recogn izes a pattern, and com es up w ith  a h y
pothesis to ex p la in  it. H e then tests the hypothesis w ith  c a refu lly  
designed reproducible experim ents. And w h a t is an  experim ent? It is
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n othin g m ore than a  p lann ed occurren ce that a llow s the research er 
to m ake observations under controlled conditions. It m ay be looked 
upon sim p ly  as an en largem en t o f h is exp erience, un hindered and 
u n blurred  by extraneous in fluen ces that m ight m ar h is a b ility  to 
assess ob jectively  w h at he observes.

H avin g m ade approp riate exp erim en ts w hose results support his 
hypothesis, the research er presents it to the w orld in  the form  o f w h at 
is called  a theory. T h e  real scientist, that idealized  form  rarely  en 
countered in these p ragm atic  days o f a cad em ic com petition, w ill 
a lw a ys rem em ber that no one know s w h a t truth is, or w h a t consti
tutes irrefu tab le  proof. So h e w ill n ever go beyond ca llin g  h is con clu
sions by the n am e o f theory— a  w ord w h ic h  in  its etym ology im plies 
that it is only a credib le w ay  o f looking at som ething. E ven  w hen  
supported by every  “p ro o f” o f  w h ic h  m odern research  technology is 
capable, it rem ains, in  the words o f W illiam  S. G ilbert’s song, “ in  
spite o f  a ll tem ptations to belong to other nations,” a theory, and it is 
greatly  to the credit o f  a d ispassionate scien ce that no fu rth er special 
p lea  is m ade for it. No m atter the certain ty, no m atter the conviction 
w ith  w h ic h  he m ay proclaim  it to the w orld, no research er dares to 
c la im  an yth in g o f h is conclusion  but that it is a usefu l w ay  o f looking 
at a thing, o f  ex p la in in g  how, a  w ay  that has ach ieved  credib ility  by 
the results o f  h is experim ents. O nly an ideologue know s the truth; the 
scientist know s only a theory.

D e G eneratione A n im a liu m  appeared w hen  its author w as sev
enty-three years old. From  w h at is know n o f the details o f  its p u b lica 
tion, it represents studies and w ritin g  done m any years earlier. It is 
probable that H arvey did very  little  o rig in al w ork durin g the last two 
decades o f h is life . He had given  up h is London residen ce in  1648, and 
gone to liv e  w ith  h is brothers E liab  in  R oeham pton and D an iel in 
L am beth, probably also retirin g  from  the active  p ractice  o f  m edicine 
at the sam e tim e. In July o f 1651 h e donated funds to the College o f 
P h ysician s so that a b u ild in g m ight be erected to house a library, a 
m useum , and a  m eeting room. T h e  F ellow s reciprocated  by com m is
sion ing a  statue o f th eir illustrious benefactor. Som e tim e a fter this, 
H arvey w as offered the presidency o f th e C ollege o f P hysicians, 
w h ic h  h e declined  because h e w as in  poor health . Besides the gradu
a lly  in crea sin g  infirm ities o f old age, h e w as victim ized  by gout, 
w h ic h  h e  treated by im m ersin g h is feet in  cold w ater w h en  the pain  
b ecam e intolerable. T h e  vigorous, fiery little  research er had becom e 
a fr a il old m an  hun ched  over a leaky  w ooden tub, w ig g lin g  his ago-
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nized toes in the icy  w ater to keep up the flow o f the circu latio n  he 
had described to the w orld  fou r decades earlier.

From  tim e to tim e, colleagu es w ould w rite  to him , and som e of 
them  w ould try to arouse h is “discip lin ed  curiosity” to study som e 
n ew  problem  in  physiology, but he a lw ays declined. To one such 
correspondent in 1655 h e wrote: “ M y now  too long a ta le  o f years 
causes m e to repress from  sheer w earin ess any desire to pursue new  
subtleties, and a fter long labors m y m ind is too fond o f peace and 
q uiet for m e to let m yse lf becom e too deeply involved in  an arduous 
discussion o f recent d iscoveries.”

T h e  last years w ere lived  out quietly. H arvey enjoyed the com 
pany o f friends, w ho saw  in  h im  none o f the a irs and pretense w ith  
w h ic h  aged greats som etim es pufF them selves up. A ubrey writes: 
“ Ah! m y old frien d  Dr. H arvey— I knew  him  righ t w ell— he m ade m e 
sit by h im  2 or 3 hours together discussing. Why! had he been stiffe, 
proud, starcht &  retired, as other form al Doctors are, h e had know n 
no m ore than  they.” A ubrey appears not to h ave been the only young 
person in  close proxim ity  to the old w idow er, as he relates it: “ I 
rem em ber he kept a pretty young w en ch  to w ayte on him , w h ich  I 
guess h e m ade use o f for w arm th-sake as K in g D avid  did.” A ge has 
its privileges, but they probably helped H arvey not a w h it m ore than 
they did the sw eet sin ger o f Israel: A  red the dam sel was very fa ir , and  
cherished th e kin g  a n d m in istered  to him ; b u t the kin g  knew  her not.

T h e reign in g m on arch o f m ed ical research  w anted only to end 
h is years p eacefu lly . On A p ril 24,1657, h e  w rote to a colleague, “ I am  
not only rip e  in  years, but also— let m e adm it— a little  w eary. It seem s 
to m e indeed that I am  entitled to ask for an honourable d isch arge.” 
H is w ish  w as soon granted. T w o m onths later, on June 30, h e suffered 
a stroke, and died w ith in  a fe w  hours. A m ong h is pallbearers w as his 
young frien d  John Aubrey.

In his p reface to D e G eneratione A n im a liu m , W illiam  H arvey 
spelled  out the precepts by w h ich  the new  scientists o f the seven 
teenth cen tury studied the phenom ena o f nature. T h ou gh  indebted to 
G reek thought, they recognized  the incom pleteness o f the know ledge 
to w h ich  it had le ft them  heir. O f equal im portance, they ackn ow l
edged th e fa llib ility  o f even the m ost revered o f the ancien t authori
ties and the books they inspired. “ N atu re h e rse lf m ust be our a d vi
sor” w as th eir credo. N ot content m erely  to cast off the old restraints, 
they created a n ew  attitude tow ard science, n ow here better expressed 
than  in  H arvey ’s preface: scien ce is aw ash  w ith  serendipity; scien ce 
is hard  w ork w h en  done properly, but in  the hard  w ork there is joy 
and in the d iscovery there is abundant rew ard; scien ce functions by
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in d u ctive reasonin g— the discovery o f gen eral p rin cip les from  the 
evid en ce o f in d iv id u al facts, a  process described by H arvey in  alm ost 
heroic phrases: “ W e con fer w ith  our ow n eyes, and m ake our ascent 
from  lesser th in gs to h igh er.”

As A ubrey noted, W illia m  H arvey did see h is doctrine estab
lished in h is ow n lifetim e, at least in  the sense that h is doctrine w as 
the c ircu latio n  o f the blood. T h ou gh  m ed ical use o f  the p rin cip les o f 
the circu latio n  w as s till a  long w ay  off, the sign ifican ce o f his d iscov
ery w as not lost on m any literate  people. In h is old age h e w as ap
plauded and lauded, and rendered the u ltim ate hom age o f being 
called  an “ im m ortal.” But the greater part o f  h is teaching, the part 
exem p lified  by h is description  o f science, had to w a it at least another 
hundred years to be understood and accepted by an y but that select 
van guard  o f c lear  th in kers o f  the seven teenth cen tury— each  of 
w hom  seem s to h a ve  com e upon it independently o f the others, as is 
so often true o f truth. A n y one o f them  m igh t h a ve  w ritten  the words 
h ere abstracted from  the p refa ce  to D e G eneratione A n im alium :

Nature herself must be our advisor; the path she chalks must be 
our walk. For as long as w e confer w ith our own eyes, and make 
our ascent from lesser things to higher, we shall be at length 
received into her closet-secrets.
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The New Medicine
T H E  A N A T O M I C A L  C O N C E P T  O F  

G I O V A N N I  M O R G A G N I

A  c lin ic a l case history o f the ea rly  eighteenth  century:
A n  old m an  o f seven ty-four years o f age, o f  a slen der build, and 

fond o f h is w ine, h ad  for the past m onth begun to w a lk  in  such  a 
m an n er as to bear h is  w eig h t ch iefly  on h is le ft leg. A lthough his 
servants had noticed the lim p, he h im se lf had said n othing about it, 
nor had h e com plained o f any discom fort. A fter tw enty-tw o days o f 
this lam eness, he w as seized w ith  a gen eralized  pain  in  his belly. He 
m edicated  h im se lf w ith  pow der o f th eriaca, a popular standby for 
such  sym ptom s sin ce the days o f antiquity. T h e pain  le ft him . About 
noon tw elve  days later, h e b egan  to h a ve  a severe oppressive a ch e  in 
the righ t lo w er quadrant o f h is abdom en, w h ich  he described as 
b ein g “ lik e  the gn a w in g  o f dogs.” T h e  p a in fu l area  w as sw ollen, and 
a  h ard  m ass could be fe lt w h en  deep pressure w as applied  w ith  the 
hand o f the p h ysician  h e now  consulted. T h e  doctor noted that the 
pulse w as rapid, a strange, sunken look had m ade its ap p earan ce in 
the sockets o f the eyes, and the tongue w as dry. T h e  patient passed 
a poor night.

T h e  fo llo w in g  m orning, the pulse w as large  and bounding. T h e 
pain  and the m ass had now  extended them selves out as fa r  as the 
m iddle o f  the low er abdom en, and soon reached the le ft side. T h e 
p h ysician  ordered that the old m an be bled seven ounces. W hen this
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w as done, it w as observed that the resultant clot had a th ick  yellow  
sickly-looking crust on its surface. T h e  patien t had becom e n au
seated, but had not vom ited. T h e second n ight w as extrem ely  bad.

T h e  n ext day, the pulse w as w eak, and the old m an w as b elch in g 
up a bitter acid  fluid from  h is stom ach. His speech w as slurred, and 
he slipped into and out o f  delirium . By the fo llow in g m ornin g he w as 
h a vin g  frequent convulsions lastin g  as long as a quarter o f an hour 
at a  tim e. H is pulse w as so w ea k  that it could be obliterated by a light 
touch o f h is p h ysic ian ’s fingertips. Foul liquid  w as b ein g vom ited up; 
it sm elled  lik e  feces. R espiration  b ecam e very  labored. T h a t evening, 
w ith  h is m ind  in e x p lica b ly  h a vin g  cleared  itse lf  o f delirium , the old 
m an  gasped once, convulsed, and died.

A t the autopsy w h ic h  w a s done the n ext m orning, the m ost strik
in g findings w ere, as expected, in  the right low er quadrant o f the 
abdom in al cavity. T h e  b egin n in g o f the large  intestine, called  the 
base o f the cecum , w as a m ass o f gan gren e w h ere it lay  upon the 
m uscles lead in g tow ard the leg. A  fou l-sm ellin g abscess penetrated 
into those m uscles so deeply that it could not be separated from  them  
w ithout cu ttin g into it, w hereupon  a large  collection  o f pus and 
serum  burst forth.

T h e  seat o f  the sym ptom s h ad  thus been identified, but there w as 
no w ay  to d iscover the o rigin al cause from  w h ich  the evolvin g pro
cess had originated. In the words o f the p h ysician  w ho did the au 
topsy, “ But in w h a t m ann er the in flam m ation  crept into the contigu
ous intestine, and other circum stan ces that I h ave described, there is 
no ch an ce to exp la in .” N or w ould there be a ch an ce  to exp la in  for 
m ore th an  another cen tury and a h a lf, sin ce the un derlyin g cause o f 
the patien t’s sym ptom s w as a disease that w as as yet unrecognized on 
that day in  1705 in  th e city  o f Bologna, w h ere the autopsy took place. 
T h e old m an  died, as you m ay by now h a ve  guessed, o f a ruptured 
appendix.

T h e  disease had nothing to do w ith  hum ors, inn ate heat, the 
p atien t’s environm ent, or the season o f the year. It w as a specific 
path o lo gical process in v o lv in g  a specific area  in  the body. T h e  sym p
tom s presented by the patient had been the result, not o f a  holistic  
gen eralized  im balan ce, but o f a  h ig h ly  localized  badness w hose seat 
w as in the cecum . T h e  case history you h ave just read w as one o f the 
first in  a  series o f seven hundred that its dissector would collect over 
the course o f the subsequent h alf-cen tury. Those cases, organized in 
the form  o f seventy letters, affirm ed the vision  o f the ancien t Cnidi- 
ans— the key to the origin  o f every disease is to be found in som e local 
d isturbance o f an in d ivid u al organ. To seek out that local d isturbance 
w as to be the F irst Com m andm ent o f the n ew  m edicine.
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On that m ornin g in  1705, the young dissector had ju st started on 
h is p ilg rim a ge up the steadily  risin g m ount o f cadavers from  w h ich  
h e w ould one day descend to brin g the m ed ical w orld  its long-aw aited 
keys to the kingdom  o f scien tific  c lin ica l thinking. T h erea fte r  there 
w as a n ew  b ib le  o f  h ealin g, w hose canon w ould n ever be closed to the 
d iscoveries o f observation and experim ent. W hen that by then aged 
anatom ist fin ally  published his findings in 1761, h is book joined the 
Fabrica  and D e M otu Cordis  as the third cornerstone o f the pyram id 
in w h ich  the old m ed icin e could be em balm ed and buried  forever.

A t the tim e h e did the autopsy, the dissector w as a tw enty-three- 
year-old assistant to the U n iversity  o f  Bologna’s Professor o f A n at
omy, Antonio V alsalva. H is n am e w as G iovan ni Battista M orgagni, 
and h e w as destined to ch an ge the w ay  in w h ich  p h ysician s view ed 
the essen tial n ature o f disease. Som ething that m ay be said o f W il
lia m  H arvey and A ndreas V esaliu s m ay also be said o f M orgagni: it 
w as as though he had been placed on earth  to carry  out a m ission  for 
w h ich  the m ed ical w orld had been prep arin g itself, and w h ich  
needed only the appearan ce o f a sin gle  u n ify in g  in tellect to achieve. 
T h e  m ission w as the b rin gin g o f a m essage. T h e m essage itse lf w as 
a  sim ple one: it is useless to seek the causes o f disease am ong the 
foggy vapors o f the four hum ors or any variation s o f such theories. 
D iseases are  not gen eral im b alan ces o f an en tire patient, but rath er 
are quite specific derangem ents o f p a rticu la r structures w ith in  the 
body. E ach  disease, to state it another w ay, has a seat in som e organ 
that has gone wrong. It is the job o f the p h ysician  to iden tify  that seat.

L ater w riters gave a nam e to G iovan ni M orgagni’s m essage. 
T h ey  called  it the an atom ical concept o f disease, and it b ecam e the 
foundation stone o f a ll subsequent m ed ical thought. Sym ptom s are, 
in  its author’s words, “ the cry  o f the su fferin g organs.” W e now  know  
that not only organs, but tissues, cells, and even su b ce llu la r struc
tures and m olecules m ay be seats o f  disease. But no m atter how  
detailed  and sub m olecular m ay becom e our know ledge o f the process 
o f sickness, the p rin cip le  elucidated  by M orgagni two hundred years 
ago w ill rem ain  at the core o f our seeking. Ubi est m orbus?— W here 
is the disease? T h a t is the question that m ust be answ ered by every 
doctor for every  patient. O nly then can  treatm ent begin.

T h ere  is no p h ysician  trained in  the tw entieth  century w ho 
would, in his w ildest im agin in gs, question the obvious statem ent that 
d istin ct an atom ical or b io ch em ical ch an ges in  organs, tissues, and 
cells un derlie  a ll disease processes. T h e  real burden o f m ed ical re
search  in m odern tim es has been to id en tify  the p rim ary etio logical 
factors that cause such  chan ges to occur. Thus, investigators in  m i
crobiology, genetics, im m unology, psychology, p u b lic  health , ce ll b i
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ology, and a score o f other sub specialties w ork to elucidate the most 
b asic in stigatin g  influences on pathological occurrences.

It is difficult for most o f  us to im agin e a tim e w h en  the great 
m ajority o f  p h ysician s saw  little  relationship  betw een  a patien t’s 
sym ptom s on the one hand and the accom p an yin g pathological de
rangem ents on the other— w hen  they did not attem pt to id en tify  the 
sufferin g organ by the sound o f its cry. To m odern clin ician s, the first 
function  o f a history-takin g and a p h ysica l exam in ation  is to en able 
a  reconstruction o f the series o f an atom ical and ph ysio logical events 
that h ave led to the presenting findings, and thereby to m ake an 
accu rate  diagnosis, w h ich  can  then be substantiated w ith  studies o f 
body fluids and tissues, and by various im agin g techniques.

O f course, it w as not a lw ays so. In fact, it is a little  d isquieting to 
rea lize  ju st how  recen tly  it w as not so at a ll. T h e  estab lishm en t o f the 
independence o f the U nited States as a sovereign  nation in  1776 is a 
convenient date to rem em ber as the ap p roxim ate tim e at w h ich  the 
th in kin g o f m any p h ysician s began to be affected  by the perception 
that sym ptom s o f disease are due to som e sick  th in g that has h a p 
pened to an organ. T h e  theories in vokin g hum ors and spirit, or those 
o f even  m ore m ystical etiologies, gen era lly  held  sw ay u n til that tim e. 
O bscurities and un certain ties w ere hidden b ehind quasi-scientific 
term inology. T h e  vestiges o f H ippocratic and G alen ic  form ulations 
still existed; m ixed  w ith  theoretical concepts o f v ita l l ife  prin cip les 
gone aw ry, m iasm as, and m oral badness, they w ere used to account 
for m uch o f the disease o f the day by most physician s, inadequately 
trained as they w ere. E ven A ndreas V esalius and W illiam  H arvey, in 
spite o f th eir scien tific  approach to research , turned to the old w ays 
in  the actu al diagnosis and treatm ent o f  th eir patients. T h e  direct 
evidence o f organ pathology that they sa w  in  the dissectin g room  
rad ica lly  altered  their understanding o f anatom y and physiology; in 
pragm atic  day-to-day c lin ica l practice, how ever, they n ever freed 
them selves from  the suffocating grip  o f G alen ic  inertia.

But there w ere nests o f atten tive observers in som e o f the E uro
pean un iversities, p articu larly  Padua, w h ere cen turies o f  tradition 
had given  inspiration  to a succession  o f scien tific  contributors, in 
c lu d in g V esalius and H arvey, w hose m edical th in kin g w as based on 
carefu l observation and personal exp erim en t m eticu lously  recorded. 
In the credo o f G iovan ni M orgagni can  be heard the echo o f the 
philosophy o f h is two d istinguished predecessors: “To adm ire and 
fo llow  not antiquity, not novelty, not tradition, but only the truth, 
w h erever it m igh t be.”

W hat G iovan ni M orgagni accom p lished  in  his pursuit o f the 
truth w as the creation  o f another o f  those literary  m onum ents that
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h a ve m arked the most sign ifican t tu rn in g points in  the developm ent 
o f m ed ical science. L ik e  m ost o f the other titles o f w orks that repre
sent critica l course chan ges, h is book’s title  is a  sum m ary o f its m es
sage: T he Seats a n d  Causes o f  D isease Investigated by A natom y, or 
in  Latin , D e Sedibus et Causis M orborum  p er A n atom en  Indagatis. 
He w as te llin g  h is fe llo w  p h ysician s that it is not in  sp eculative 
pronouncem ents o f in v isib le  fluxes that disease is to be understood, 
but in  the dissection o f the cad aver itse lf— anatom y is the key to 
diagnosis, and the p h ysic ian ’s five senses are  the key, as w as first 
taugh t by the H ippocratics, to truth. O bviously, it w as not a m essage 
n ever heard  before, but a fter M orgagni it could no lon ger be ignored. 
By the tim e the young dissector o f Bologna w as ready to present his 
thesis to the world, he had becom e the sage old Professor o f Padua, 
a  m an  adm ired to the point o f reveren ce not only for h is scien tific  
a ch ievem en ts but for h is n obility  o f  ch ara cter as w ell. In the in ter
ven in g s ix  decades, h e w as n ever afflicted w ith  any o f the hotheaded 
am bitious strivin g  o f V esalius, nor did h e h a ve  the im petuous n er
vous en ergy o f H arvey. On the contrary, h e w as a serene G ib ra ltar o f 
em otional substance, as gentle in  his personal m ann er as h e w as 
re lia b le  in  h is habits. H is stature as a m an  w as not exceeded by his 
stature as the most respected anatom ist o f  h is day.

M orgagn i’s w orthin ess o f ch ara cter w as o f the sort that W illiam  
O sier m ust h a ve  been exto llin g  in his m em orable 1901 address at the 
Boston M edical L ibrary, “ Books and M en.”  Osier, the m ost d istin 
gu ished  o f A m erican  professors o f  m edicine, w as also one o f the 
forem ost historians o f scien ce at the turn o f the tw entieth  century. In 
that oft-quoted Boston oration, he said o f those persons o f the past 
w hose w orks w e m ust ch erish  and w hose lives w e m ust em ulate, 
“T h ey  w ould rem ind us con tin u ally  that in the records o f no other 
profession  is there to be found so large  a n um ber o f m en w ho h ave 
com bined in tellectu al pre-em in en ce w ith  n obility  o f ch ara cter.” A l
though such  a hun k o f grandiloquent hyperbole only proves that even 
the great O sier could in d u lge h im se lf in  a little  exaggeratio n  from  
tim e to tim e, there are n everth eless a few  figures in  m ed ical history 
for w hom  it rin gs true. Forem ost am ong them  is G iovan ni M orgagni. 
Iconoclasts h a ve  n ever w asted  th eir tim e in  va in  attem pts to soil h is 
u n assailab le  im age, nor h ave h istorians ever turned up a datum  of 
h is life  that does not add a fe w  can d lepow er to the golden glo w  in 
w h ic h  h e  is rem em bered.

A m ong M orgagn i’s virtues w as patience. He delayed publication  
un til he had proved his case to the point w h ere it w as in vulnerable. 
W hen his book fin a lly  appeared in  1761, h e w as seventy-nine years 
old. T h is  seem s to be the w orld ’s record for m ed ical research, a field
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notorious for the beardlessness o f  m any o f its m ajor contributors. 
T h e  aforem entioned Osier, by the w ay, spoke in  another fam ous ora
tion o f the com p arative uselessness o f  m en above forty years o f  age 
and the absolute  uselessness o f those beyond sixty. He w ent so fa r  as 
to m use over the advantages to the w orld o f providing such sup er
annuated sages w ith  w h a t he called  “ a p eacefu l departure by chloro
form .” I w ould  sooner h a ve  w ish ed  O sier to ch loroform  him self, or 
even  the w izen ed  Copernicus, b efore d elayin g the progress o f c lin ica l 
scien ce by putting the leth a l bottle to the nostrils o f such as Mor- 
gagni.

T h ere  bein g no O sier and no green-gas anesthetic poisons in  the 
eighteen th  century, it w as g iven  to G iovan ni Battista M orgagni and 
to the w orld w h ic h  reaped the benefits o f  h is great contribution that 
h e should h a ve  a long, productive, and secure life. H is years w ere 
ch aracterized  by regu larity  o f  habits and consistency o f devotion to 
his scien tific  w ork, to his large  fa m ily , and to the religious princip les 
that guided both his search  for truth and the stab ility  o f h is spirit. As 
one reads the descriptions o f h is personality  that h a ve  com e dow n to 
us, the im age th at em erges is that o f  a seren e scholar, m u ch  adm ired 
by h is students o f  m any n ation alities and by h is friends, am ong 
w hom  w ere included several o f  the most po w erfu l figures o f the day, 
such  as Pope B enedict X IV and the H oly R om an E m peror Joseph II. 
H e enjoyed w arm  professional relationship s w ith  som e o f the great 
m edical th in kers o f h is tim e, in clu d in g H erm ann B oerhaave o f L ey
den, A lb rech t von H aller o f  Berne, Johann M eckel o f  Gottingen, and 
R ich ard  M ead o f London, a group w hose spectrum  o f interests re
flected M orgagni’s own, ran gin g from  education  to research  to the 
care  o f the sick.

M orgagni w as born on F eb ru ary  25, 1682, in  the little  northern 
Italian  tow n o f Forli, som e thirty-five m iles southeast o f  Bologna. At 
the age o f sixteen  h e w en t to the latter c ity  to study m ed icin e and 
philosophy, soon com ing under the patronage o f Antonio M aria  V al
salva, the great anatom ist w ho had been a  pup il o f  M alpighi. Upon 
receivin g his degree w ith  distinction  in 1701, the nineteen-year-old 
M orgagni b ecam e V a lsa lv a ’s assistant for s ix  years. Follow ing m ore 
than  a year o f  postgraduate study betw een  1707 and 1709, he returned 
to his hom etow n o f F orli to be a p ra ctic in g  ph ysician . H ere his tall, 
robustly handsom e appearance, h is en gagin g personality, and his 
great ab ilities  soon m ade h im  a successfu l practitioner and a m uch- 
sought-after consultant, in spite o f h is youth. H e m arried  P aola Ver- 
zeri at this tim e, the daugh ter o f  a noble fa m ily  o f the town. Together 
they raised  tw elve  daughters and three sons, e igh t o f  the girls becom 
in g  nuns and one o f th e boys en terin g the priesthood.
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In 1711, M orgagni w as invited  to Padua, to assum e the post o f 
ju n io r Professor o f T h eo retica l M edicine. So effective  w as he in  this 
position that h e w as n am ed only four years later to becom e the 
successor to V esalius, Fallopius, Fabricius, and Spigelius as P rofes
sor o f Anatom y, the oldest and most esteem ed ch air  at the university. 
H e w as thirty-three years old. W ithin  a very  fe w  years h e had  estab
lished h im se lf as the outstanding anatom ist o f Europe, and there
a fter scholars cam e from  a ll over the know n w orld to visit and to 
study w ith  him . He w as elected to m any foreign  scien tific  organ iza
tions, m ost prom inent bein g the R oyal Society o f London, the R oyal 
A cadem y o f S cien ce at Paris, the R oyal A cadem y o f B erlin, and the 
Im p eria l A cadem y o f St. Petersburg.

A lthough M orgagni w as p rim arily  an anatom ist, h is u ltim ate 
a ccom p lishm en t arose out o f h is own sense that he w as first and 
forem ost a ph ysician , one w hose responsibility it is to care  for the 
sick. A n atom y w as h is best tool in  the effort to understand disease, 
and it w as thus h is m eans o f becom ing a better doctor. He did indeed 
p ractice  m edicin e throughout h is long career, and w as sought out as 
a  consultant by colleagues from  m ost o f the countries o f Europe. 
M any o f h is consultations, or Consulti, w ere m ade in  the form  of 
letters, s in ce the patients w ere at such  a distance. A  hundred o f his 
reports, w h ich  h e gave to h is pu p il M ich ele  G irardi shortly before his 
death in 1771, h ave been edited, and translated into E n glish  by Saul 
Jarcho. In Jarcho’s words, “W h ile  w e are w arran ted  in  b elievin g that 
h e regarded an atom ical study as a m eans and not an end, it proved 
to be one o f the most im portant sources o f h is c lin ica l strength.” In 
an  evalu ation  o f the w ays in  w h ich  the consultations reveal M or
gagn i as a  h ea ler o f the sick, Jarcho w rites, “ In a  few  cases the 
C on su lti actu ally  en able the reader to see the b eh avior o f a great 
p h ysician  at the bedside. In a ll cases the C on su lti should be valued 
for th eir depiction, w ith in  w ell-defined lim its, o f E ighteenth  Century 
a cad em ic m edicine at its very  best.”

So the M orgagni w ho should take form  in  our h istorical m em ory 
w as less a  scientist than a doctor at the bedside. In his self-im age and 
in  the m otivations that led h im  to study h is patients as carefu lly  as 
he did, h ea lin g  w as th e final objective. H is deep interest in c lin ica l 
m ed icin e and his ongoing exp erim ents in  physiology led h im  to seek 
reasonable and observable exp lanation s for the phenom ena o f dis
ease, w ith  the a im  o f c la ssify in g  and ex p la in in g  each  disease process 
as a  d istin ct entity.

U sin g the approach  they learn ed  from  D e Sedibus, M orgagni’s 
successors form ulated  the b asic  prin cip les that lie  at the core o f  a ll 
m odern c lin ica l m edicine. In 1894, R u d olf V irchow , in  w hose bril-
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lian t hands the field o f path o lo gical anatom y reach ed  its grandest 
fu lfillm ent, pointed out that m ed icin e did not attain  its true im por
tance un til D e Sedibus  had appeared. Speakin g o f M orgagni’s in flu 
en ce on the lead in g centers o f m ed ical teach in g and research  in the 
nineteenth century, h e said, “T h e  fu ll consequences o f  w h at he 
w orked out w ere harvested  in  London and in  Paris, in  V ien n a and in 
Berlin. And thus w e can  say that, b egin n in g w ith  M orgagni and re
su ltin g  from  h is w ork, the dogm atism  o f the old schools w as com 
pletely  shattered, and that w ith  h im  the n ew  m ed icin e begin s.” T h e 
m ed ical research ers o f  the nineteenth cen tury steered th e ir  courses 
by the guideposts that had been planted in  Padua by the painstakin g 
observations and m ethods o f the Professor o f Anatom y.

It is im possible to overestim ate the m agn itude o f M o rgagn i’s 
accom plishm ent. In 1874, a cen tury a fter D e Sedibus  w as published, 
W. T. G airdner, the president o f  the G lasgow  P ath ological and C lin i
cal Society, told h is  au d ien ce o f leaders o f Scottish m edicine:

A ll the more em inent moderns, and even the men of our own 
time, although they work w ith new means and appliances, amid 
a flood of new light from  physiology and histological [micro
scopic] anatomy, and am id a science of organic ch em istry . . .  are 
all of them successors and legitim ate heirs o f M orgagni’s la
bours and method. . . .  For it is this method and this spirit that 
m ake the essential distinction of the modern-minded physician 
or surgeon and that separate him  . . . from  the man whom Mo-
liere has depicted for us in  outrageous caricature I claim  not
only the professed and exclusive morbid anatomists, but also, 
and still more, almost all the greatest physicians and surgeons 
o f our own and the last century, as the legitim ate successors of 
M orgagni and the inheritors o f his method of w o rkin g .. . .  That 
diagnosis has been rendered exact, and statistical conclusions 
possible, are results w hich w e owe sim ply to a rigid application 
by m any and varied minds, o f principles derived in great part 
from the work of Morgagni.

G airdner spoke o f M orgagni’s m ethod, w h ich , in  the long term , 
w as m ore sign ifican t even  than the observations w h ich  arose from  it. 
H is w as the m ethod o f science: observation, hypothesis, experim ent, 
recordin g o f data, and cautious in feren ce  based upon repeated, re
producible studies. T h e  sp ecific  p illars  that supported it in  his w ork 
w ere fourfold— c lin ica l, pathological, exp erim en tal, and literary. 
E ach  o f h is seven hundred case reports details a c lear c lin ica l history 
follow ed by a  report o f the pathology found at autopsy. R elevant



Giovanni Morgagni 153

exp erim en ts are done w h ere indicated, and a search  is described o f 
th e extan t literatu re on the subjects o f investigation. T h is  is the 
m odel for a form  o f teach in g  exercise  that p h ysician s o f a later era 
cam e to ca ll the c lin ico p ath ologica l conference, or CPC. E very  w eek, 
in  teach in g  hospitals throughout the w orld and in the pages o f the 
New  E ngland Journal o f  M edicine, a  CPC is presented, in  w h ich  a 
p h ysic ian  attem pts to m ake a diagnosis from  a c lin ica l case history, 
a fter w h ich  h is  conclusion  is confirm ed or denied by the pathologist’s 
report o f  the autopsy, operation, or biopsy. A fter two and a h a lf  cen tu
ries, th e CPC is still one o f the m ost u sefu l m ethods o f teach in g 
m edicine. It w as one o f G iovan ni M o rgagn i’s g ifts  to the ages.

M orgagni w as not the first, o f  course, to relate disease m an ifesta 
tions to derangem ents o f specific structures. E ven G alen, w hose 
w orks w ere the m ost persistently in h ib itin g  factor in  the ad van ce o f 
scien tific  m edicine, had suggested such  a correlation. In h is book On  
the A ffected  Parts, the G reek p h ysician  wrote, “T h ere  are very  few  
essen tial sym ptom s o f disease w h ich  do not point to the affected part. 
In fact, the alterations o f fun ction  point d irectly  to the affected part.” 
It w as one o f the great G alen ic  paradoxes that statem ents lik e  these 
w ere forgotten, and only th eir author’s hum oral theories w ere 
rem em bered and taught.

E ven  had G alen ’s en unciation  o f the an atom ical concept o f dis
ease been rem em bered, the strong G reek and then M oslem  in ju n c
tions again st d issectin g the hum an  body w ould h ave prevented any 
elucidation  o f G alen ’s lost precept. Not un til h is w ritin gs w ere a 
thousand years old do w e begin  to find occasion al descriptions o f 
autopsies, and even a few  w h ich  w ere done w ith  the purpose o f ascer
ta in in g the cause o f death. T h e h elp fu l role played by the C atholic 
C h u rch  w h en  it began to a llow  dissections in  the thirteenth century 
affected  the study not only o f  norm al anatom y but o f  disease as w ell. 
For exam ple, Pope C lem en t V I did not m erely  p erm it but a ctu ally  
ordered autopsies to be done on the bodies o f  the v ictim s o f a p lague 
ep idem ic that occurred  in S ien na in  1348.

As m ore p h ysician s b egan  to dissect to learn  anatom y, there w ere 
in crea sin g ly  frequent descriptions o f pathological findings as w ell, 
but a lw ays interpreted  w ith in  the context o f the theory o f the four 
hum ors. A n dreas V esaiiu s w as convinced o f the im portance o f study
in g  p ath o lo gical organs, and w rote o f his intention  to pub lish  a  book 
that dealt w ith  the subject. A lthough he accu m u lated  a goodly n um 
b er o f such  investigations, h is records w ere apparen tly  lost, and the 
p u b lication  n ever saw  the ligh t o f  day.

Scattered throughout the w ritin gs o f W illiam  H arvey too are re f
eren ces to h is ow n studies in  pathological anatom y, w h ich  he view ed
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as an essen tial follow -up to the exam in ation  o f patients h e had 
treated durin g life . T h is  represents a very  m odern attitude, gradually  
b egin n in g to take root am ong the lead in g ph ysician s o f that rem ark
able seventeenth century. In a letter to the Fren ch  p h ysician  Jean 
R iolan, H arvey wrote:

I intend putting to press m y M edical Anatomy, or Anatomy in its 
Application to M edicine . . . that I m ay relate from the many 
dissections I have made of the bodies o f persons diseased how 
and in what w ay the internal organs were changed in their 
situation, size, structure, shape, consistency and other sensible 
qualities from  their natural forms and appearances such as they 
are usually described by anatom ists.. . .  I venture to say that the 
exam ination of a single body of one who has died of consump
tion or some other disease o f long-standing, is o f more service to 
m edicine than the dissection of ten men who have been hanged.

H arvey ’s prom ised pu blication  suffered the sam e fate  as did that 
o f  V esaliu s— it n ever appeared.

E ven  b efore H arvey, F ran cis Bacon, the greatest o f the seven
teenth-century philosophers o f  scien ce, had urged, in  his 1605 A d 
va ncem en t o f  Learning, that autopsies be done w hen  patients die, 
becau se “ in the d ifferen ces o f the internal parts are often found the 
im m ediate causes o f  m any diseases.” (T h is observation w as consist
ent w ith  the core o f B acon ’s w ell-articu lated  p rin cip le  that in  order 
to know  a th in g w e m ust understand its causes and its antecedents.) 
And the very  sam e Dr. N ich o las T u lp  w hose anatom y lesson w as the 
them e o f one o f R em brandt’s most honored paintings w as the author 
in  1641 o f Observationes Medicae, w h ich  contained not only autopsy 
reports, but d raw in gs o f pathological sp ecim ens as w ell.

In spite o f  this slow ly  ris in g tide o f c lin ico p ath ologica l correla
tions, how ever, the causes o f  disease w ere still thought to be based 
upon h u m oral im balan ces, even by the m ore farseein g  physicians. 
Thus, a 1661 autopsy report on a patien t w ho w as found to h ave suc
cum bed to perforated  u lcers o f the low er sm all intestine ascribes the 
findings to “an  overflow  o f sharp and corrupted b ilia ry  hum ors.” T h e 
dissector w as not a sm all-tow n country doctor— he w as the em inent 
D an ish  anatom ist T hom as B artholin, one o f the lead in g researchers 
o f the century.

U ltim ately, H arvey ’s d iscovery o f the c ircu latio n  b egan  to affect 
the interpretation  o f postm ortem  findings. By dem onstrating the w ay 
in  w h ich  the heart and vessels a ctu ally  do their w ork, h is book stim u
lated at least som e ph ysician s to seek an atom ical evidence that m ight
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exp la in  w h y  fun ction  had gone a w ry  badly enough to cause death. 
T h e  lan d m ark  exam p le  o f th is is the case o f the Sw iss ph ysician  
Johann Jakob W epfer, w ho had becom e convinced o f the im portance 
o f autopsies in  the study o f patients w hom  he had treated durin g life. 
In his d eclin in g years W epfer suffered from  slow  irreg u lar  pulse, 
chest pain, sw ellin g  and coldness o f  the legs, and shortness o f breath  
w orsened by ly in g  flat, a ll now know n to be sym ptom s o f chron ic 
congestive h eart fa ilu re . Shortly b efore h is death at the a ge o f sev
enty-five in 1695, he requested that his son-in-law  Johann Conrad 
B runner exam in e his cadaver. B runner published a detailed report 
o f the case history and autopsy, w hose findings included fluid in the 
chest and abdom en, en largem en t o f the heart, and h ard en in g o f the 
aorta and the other m ajor arteries. A d raw in g o f the blood vessels that 
w as included  w ith  the case report is the w orld ’s first illustration  of 
arteriosclerosis, h arden in g o f the arteries. In an im pressive correla
tion o f the c lin ica l w ith  the pathological findings, B runner attributed 
his fa th er-in -law ’s death to fa ilu re  o f the circu latio n  and slow ing, or 
stasis, o f the bloodflow. B runner’s publication  leaves no doubt that he 
is to be included  w ith  the m oderns; h e declares, “T hose w ho adhered 
to the b elie fs  o f  the ancien t w riters w ould  h ave attributed death to 
the loss o f  v ita l heat. But exa ctly  in  our case the error o f such a 
concept is evident; it is blood, indeed, w h ich  is responsible for the 
body’s n atural heat. If  deprived o f circu lation , the extern al parts 
becom e cold, and this w as the sym ptom  o f w h ich  W epfer com plained 
so frequently.”

T h e  edifice o f hum oral theory w as begin n in g to show  its first few  
lines o f  stress, but it w as fa r  from  being ready to crum ble. Up to this 
point, postm ortem  correlations betw een sym ptom s and their organs 
o f origin  had been the w ork o f only a few  investigators. Severa l others 
o f equal stature, how ever, in clu d in g E n glan d ’s lead in g ph ysician , 
T h om as Sydenham , had rejected  them  as useless. T h e  grounds for 
d isagreem ent w ith  the dissectors w ere outlined by S yden ham ’s 
friend the renow ned John Locke, w ho w as also a physician: “T hough 
w e cut into the inside, w e see but the outside o f things and m ake but 
new  superfices to stare at. . . . N ature perform s a ll her operations in 
the body by parts so m inute and insen sib le that I th in k nobody w ill 
ever hope or pretend even by the assistance o f glasses or other in ven 
tions to com e to a sight o f  them .” T h a t h e m ade su ch  a statem ent 
should not detract from  L ocke’s stature as a philosopher; it sim ply 
m eans that h e w as a poor prophet.

U ntil that tim e, autopsies had not been p a rticu la rly  w ell 
planned, nor had clin ico p ath ologica l correlation s been deliberate 
and system atized. Most evidence w as casu a lly  obtained and anecdo
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ta lly  described. T h ere  w as as yet no good reason for the scoffers not 
to heap  scorn on those w h o w ere loosening th eir a lle g ia n ce  to the 
traditional tim e-honored theories. T h e  first m ajor attem pt to present 
an organized  argum en t in  favor o f the congru ence o f prem ortem  
sym ptom s w ith  postm ortem  findings w as published in  1679 by The- 
ophilus Bonetus o f G eneva, w ith  the title Sep ulchretum  Sive  
A n atom ica Practica. T h e E n glish  tran slation  o f the book’s com plete 
title indicates its thesis: Repository o f  anatom y p ractised  on corpses 
deceased o f  disease, w hich  reports the histories a n d  observations o f  
a ll a lterations o f  th e hu m a n  body a n d reveals the h idden  causes. 
Indeed, it  [anatom y] deserves to be called  the fo u n d a tio n  o f  real 
pathology a n d o f  p rop er treatm ent o f  disease, even the in sp iration  
o f  old and recent m edicine. U nfortunately, Bonetus w as not equal to 
the prodigious task h e had set for h im self. It w ould require the sound 
sch olarly  precision  o f G iovan ni M orgagni to b rin g it to a fruition  
w orthy o f its m ajestic  title.

W hat Bonetus did w as to assem ble from  the a v a ila b le  literature 
alm ost three thousand cases in  w h ich  c lin ica l h istories had been 
correlated w ith  autopsy reports and com m entary. T h a t so m an y ex 
am ples existed  is a testam ent to the attention that w as in creasin gly  
b ein g paid to postm ortem  studies, a lb eit haphazardly. E ven m ore 
revealin g  is the fa ct that there w ere 470 authors w hose w ritin gs 
Bonetus w as able to quote in  the seventeen hundred pages o f h is text. 
But there w ere serious problem s w ith  the Sepulchretum , to w h ich  
m ore w ere added w hen  an enlarged second edition, com piled by 
M angetus, appeared  in  1700. T h ese defects, w h ich  m ade the w ork 
virtu a lly  useless to scholars, included m isquotations, m isin terp reta
tions, and in a ccu ra te  observations. M oreover, the book lacked  a 
proper index, m akin g retrieva l o f  inform ation  laborious w h en  it w as 
possible at all. In a later century, R ene L aenn ec w ould dism iss the 
en tire text as an “undigested and incoherent com pilation.”

T h e  young M orgagni, n evertheless, pored over the Sep u l
chretum . It becam e c le a r  to h im  that because the concept upon 
w h ich  it w as based epitom ized a fu n dam en tal truth, the m edical 
w orld required a  revision  o f the w ork that w ould be both accu rate  
and usable. R ew ritin g  the m assive tom e w ould h a ve  seem ed w ild ly  
im possible to a n y  but an im petuous youth not yet sufficiently im 
pressed w ith  the onerous dem ands o f the a cad em ic m ed ical life. 
M orgagni later w rote o f  h is decision to begin  the job:

I remember, likewise, that as young men are generally presum p
tuous enough to entertain thoughts o f the most difficult and labo
rious undertakings, I did not even then despair, but i f  I should
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have sufficient leisure in future time, I should not only be able 
to supply the deficiencies that I have pointed out in the Sepnl- 
chretum, and others besides these, but also that I should be able 
to reform  the indexes; and I even thought o f a plan whereby this 
m ight be done, and com m unicated my plan to that respectable 
society, w hich is now called the Academ y of Sciences.

T h e  w ording o f this last sentence provides a  c lu e  to the period in 
w h ic h  M orgagni first took up h is labors. Upon graduation  from  m edi
ca l school in  1701 at the age o f nineteen, h e had been in vited  to substi
tute for h is teach er V alsa lva , w h o w as at that tim e in  P arm a. H is 
popularity  soon brought h im  the presidency o f a society o f  scien tifi
ca lly  m inded students and recent graduates w ho had chosen to ca ll 
them selves the A cad em ia  Inquietorum — A cadem y o f th e Restless. As 
im p lied  by their organ ization ’s nam e, these w ere young m en  w ho 
w ere im patien t w ith  the th eorizin g o f th eir predecessors, and w hose 
loyalty  to the m ed icin e o f the ancien ts had  been superseded by their 
curiosity  to u n earth  the hidden truths o f nature. It w as that society 
w h ic h  b ecam e the A cadem y o f Sciences o f Bologna, in  1714; thus 
M orgagni w as probably about tw enty or tw enty-one years old w h en  
h e began  to collect the m aterial w h ic h  w ould even tu ally  grow  up to 
be D e Sedibus.

W h ile  M orgagni m ay h ave set out m erely  to revise  the Sepul- 
chretum , w h a t cam e o f h is orig in al plan  w as an en tirely  n ew  work, 
based on ca refu l c lin ica l descriptions m ost o f w h ic h  involved pa
tients dissected by h im se lf or by V alsa lva . H is observations w ere 
sound, and w ere uncluttered by those in sign ifican t details that less 
sk illed  p h ysician s could not d istin guish  from  the salient points in  the 
evolution  o f a  disease process. H is interpretations w ere rational, he 
used occasion al ph ysio lo gical exp erim en ts to support certain  o f h is 
conclusions, and a ll o f h is w ritin g  rested on a w ell-research ed  h istor
ic a l background. To this enorm ous u n dertakin g h e brought h is con
siderab le talents as a p ractic in g  ph ysician , h is tow erin g p reem i
nence as an anatom ist, h is resourcefu lness as an exp erim en tal 
physiologist, and h is infin ite patien ce w ith  detail. M orgagni’s sch ol
a rly  ab ility  to in tegrate and synthesize inform ation, as w e ll as h is 
determ ination, en abled  h im  to com plete a  task that m ed ical scien ce 
w as, at that m om ent in  its developm ent, w a itin g  for. W ithout that 
step, w h eth er contem porary ph ysician s perceived  th e ir  situation  or 
not, progress in  diagnostic and th erapeutic m ethodology could pro
ceed no further.

D e Sedibus et Causis M orborum  per A n atom en  Indagatis  is orga
nized in  the form  o f seven ty letters w ritten  to a  young m an w hom
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Giovanni Battista Morgagni. A contemporary portrait by the French 
engraver Jean Renard. (Courtesy of the Yale M ed ici Historical 
Library)
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M orgagni had m et durin g the interm ediate stages o f h is work. T h is 
young m an, described by the author as bein g “ m u ch  given  to the 
study o f the sciences, and p a rticu la rly  to that o f m ed icin e,” asked 
M orgagni to w rite  to h im  after the m ann er o f the Sepulchretum , 
d escrib in g the cases and observations h e had been collecting. A p p ar
en tly  the then fifty-nine-year-old professor began, in  1741, to send one 
a fter another o f h is m eticulous an alyses to his anonym ous (or per
h aps fictional) friend, un til five books had been com pleted, entitled 
by category: (1) D iseases o f the Head, (2) D iseases o f the T horax, (3) 
D iseases o f the Belly, (4) S u rgica l and U n iversal Disorders, and (5) 
Supplem ent, to w h ic h  is appended the series o f indexes for easy 
referen ce.

E ach  o f the five books is dedicated to a lead in g foreign  physician, 
two in  G erm an y and one each  in  France, E ngland, and Russia. T h e 
seventy letters provide case-history m aterials correlated w ith  au 
topsy findings, in clu d in g the appropriate referen ces to other authors 
and h isto rical background, the discussion som etim es bein g ex 
panded w ith  descriptions o f those exp erim en ts carried  out by the 
author in  order to elu cid ate  the d isease process. A n objective o f De 
Sedibus  w as to provide gu idelin es by w h ic h  the p ra ctic in g  ph ysician  
m igh t trace ea ch  sym ptom  to its origin  w ith in  his patien t’s distressed 
body.

T h e  style is gentle and conversational. T h e  reader fee ls as though 
h e is listen in g to a m aster teach er reve alin g  to h im  the exp erien ces 
and insights o f a lifetim e, as ea ch  case analysis grad u ally  unfolds 
itself. H istorical background is given, the evolution o f contem porary 
th in kin g is review ed, authorities are quoted, th eir opinions are d is
cussed, and the logical developm ent o f the professor’s conclusions, 
step by step, becom es clear. C om m entators on the orig in al L atin  text 
h a v e  been  struck by the literary  q uality  o f the case histories, so care
fu lly  w ritten  that it is possible to reconstruct every sym ptom  as it 
m ust h a ve  fe lt to the patien t and appeared to his m ed ical attendants.

M orgagni a llow s his reader to be an observer o f each  step o f the 
autopsy and to accom p an y h im  to his lib rary  o f references. A ll o f this 
is done in  a  form  addressed in  the first person to the ind ivid u al 
reader, w ho is treated not like  a novitiate, but lik e  an esteem ed col
league, as are  the anonym ous young m an  and the various foreign  
professors to w hom  the salutations are inscribed. T h u s the young 
m an  becom es the m edium  through w hom  each  reader is given  p ri
vate  instruction.

So D e Sedibus  w as indeed fa r  m ore than its author had o rig in ally  
intended. A  text w h ich  started out as a revision  o f the Sepulchretum  
had grow n into a  vast literary  m useum  o f c lin ica l m edicine, ar-
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ranged in  such  an orderly w ay  that every ex h ib it and every case 
could be found w ithout effort and indexed to fu rth er fa cilita te  refer
ence. O ne o f the indexes en ables the reader to find path o lo gical data 
by re ferrin g  to c lin ica l sym ptom s and diseases, w h ile  another does 
the opposite— referen ce  to a  postm ortem  finding identifies th e page 
on w h ich  m ay be found the c lin ica l sym ptom  it caused prior to the 
patien t’s death. A  third  in d ex lists the subject o f  each  letter as in  a 
table o f  contents, and a final in d ex is approp riately  titled “ N am es and 
Passages Most W orthy o f N otice.” T h e  indexes thus serve as a cata
logue to M orgagni’s m useum  o f m edicine, w h ereb y every  subject is 
m ade in stan tly  availab le . T h e  fun ction  o f the indexes is described by 
the author:

So that i f  any physician observe a singular or any other symptom 
in a patient and desire to know what internal injury is wont to 
correspond to that symptom, or i f  any anatomist find any partic
ular morbid appearance in the dissection of a body and should 
wish to know what symptom has preceded an injury o f this kind 
in other bodies; the physician, by inspecting the first o f the in
dices, the anatomist, by inspecting the second, w ill im m ediately 
find the observation w hich contains both ( if  both have been 
observed by us).

W ith the pub lication  o f D e Sedibus, the first d istin ct sounds o f the 
hum oral theory’s death k n ell w ere heard. A n en tirely  n ew  basis had 
been presented upon w h ich  to understand the n ature o f disease. 
H enceforth, the h u m an  body w as to be v iew ed  as com posed o f a 
group o f coordinated p h ysica l-m ech a n ica l structures w orkin g in  
fau ltless harm ony. T h ese are the organs and the groups o f organs 
w h ic h  w e ca ll system s. T h e  cau se o f disease w ould be seen, therefore, 
as a  fa ilu re  in  som e part o f the m ach in ery. T h e purpose o f postm or
tem  dissection is to id en tify  the seat o f the breakdow n, and to study 
the w ays in w h ich  the sick  organ produced the sym ptom s o f w h ich  
the patien t com plained  prior to h is death.

To h is credit, M orgagni did not sp eculate about the un derlyin g 
stim u li w h ic h  in itia te  the process o f  breakdow n. T h is  m ore basic 
step could not be taken u n til su ch  d iscip lin es as bacteriology and 
bioch em istry  w ere developed in  th e n in eteen th  century. H is intent 
w as to discover the seats o f  disease and, at least in  part, to exp la in  
those outw ard m an ifestation s o f inner-organ derangem ents w h ich  
w e ca ll signs and sym ptom s. As a resu lt o f h is w ork, it w as m ade clear 
to the generation  that succeeded h im  that h is “ Index the Second” w as 
m ore than a m ere a lp h a b etica l list o f  patien t com plaints m atched
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w ith  pathology— it w as a paradigm  for the w ay  in  w h ic h  sickness can 
be diagnosed b ack  to its seat, its deranged organ. Just as one can  look 
up a  sym ptom  in that in dex and find its hidden origin  w ith in  the 
body, it is the p h ysic ian ’s duty to id en tify  a ll c lues that are  d iscovera
b le  by questioning and exa m in in g  h is patient, in  order that they m ay 
d irect h im  to the internal pathology that is bein g sought in  the pro
cess o f  d iagnostic evaluation.

T h e  H ippocratic ph ysician s had developed a sophisticated type 
o f p h ysica l exam in ation  to help  them  to determ ine the n ature o f the 
h u m oral im b alan ce in  th eir patients, and to prognosticate. Now, 
tw enty-tw o hundred years later, the long-forgotten art o f ph ysical 
evaluation  w as about to be revived  and im proved, as a n ew  gen era
tion o f m ed ical investigators bu ilt on M orgagni’s teach in gs to iden
tify  the keys to diagnosis. It w as durin g th is period that there w as 
perfected  the p h ysica l exam in ation  as w e know  it today, w ith  its four 
card in al p rin cip les o f  inspection, percussion, palpation, and a u scu l
tation— looking, tapping, fee lin g, and listen in g w ith  the stethoscope. 
M ore w ill be said  in  later chapters about the developm ent o f present- 
day techniques o f d iagnostic evaluation , but it is sufficient for now  to 
point out that its purpose lies in  M orgagni’s thesis: to iden tify  the 
sufferin g organ, one m ust learn  to interpret its cries. E very  X -ray and 
scan, every  blood, urine, or tissue sam ple, every m icrob iologic or 
ch em ical analysis, has as its fun ction  to trace the disease process to 
its site  o f  origin, and to determ in e how  the pathological process 
evolved into the state at w h ich  the patien t presents h im se lf to his 
doctor.

M orgagni thus becom es m ore than  the fath er o f pathological 
anatom y, w h ich  is w h a t the h istorians ca ll h im — he is the founder o f 
m odern m ed ical diagnosis. W ith h im  another step is taken in  the rise 
o f scien tific  m edicine; w ith  h im  the anatom ic concept took such 
strong root that even a cen tury a fter his death, it w ould still be, in  the 
w ords uttered by R u d o lf V irch o w  in  1894, “the concept o f  the fu tu re.” 
A s V irch o w  so correctly  put it, “T h is fu tu re m arks the b egin n in g of 
its chronology from  the days o f M orgagni. H is be the honor!”

T h ou g h  the honor is M orgagni’s, the sp irit o f  h is w ork is that o f 
the a ge in  w h ich  h e lived, an  era  w h ic h  has been given  a titu lar 
d esignation  that deserves to be cap italized , uppercased, underlined, 
ita licized , or in  any other w ay  vociferated  enough to stress its d is
tin ctiven ess from  an y other. It w as the period durin g w h ich  the 
m odern w orld gestated and w as brought forth. It w as the A ge o f 
E nlightenm ent.

Ignorance, tradition, dogm a, and a  lack  o f curiosity  had ch a ra c
terized w h a t cam e b efore the seventeenth cen tury  and its E nlighten-
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m ent offspring in  the eighteenth. T h is new born infant, the m odern 
w orld, would b e skep tical o f every iota o f  accepted  w isdom  that had 
been handed dow n to it. In m edicine, m ost o f the accepted w isdom  
w as erroneous. T h a t it had endured for so m any cen turies is attribut
able to the w ays in  w h ich  hum an  beings had been accustom ed to 
e x p la in in g  the ph enom ena o f nature. T h rou gh  the ages, the hum an 
m ind  has been en dlessly  fascin ated  by the m akin g o f theories. U n for
tunately, w e h a ve  been prone, even in  recent tim es, to do this w hether 
or not w e h a ve  enough inform ation  to ju stify  d raw in g conclusions. 
Put in term s o f today’s pop-speak, w e h ave too often proceeded w ith 
out a sufficient data base. W e choose a  fe w  easily  a va ila b le  observa
tions, assum e a posture w h ic h  w e su b jectively  c a ll objective, and 
b efore long w e h ave brought forth  a com fortable gen eralization  to 
exp la in  how  w e h ave arrived  at som e point from  w h erever it is w e 
th in k  w e started. One o f the rules o f th is kind o f ph ilosophizin g is 
that the theory w h ich  results from  it is u su ally  such  a nonthreatening 
one that it fa ils  to ch allen ge  the w orldview  to w h ich  our culture, our 
exp eriences, and our genes h a v e  predisposed us. T h is  is a poor 
enough approach  to un derstan ding abstract phenom ena like love or 
politics, and it is absolutely no w ay  to learn  about nature.

N evertheless, th ere h a ve  a lw a ys been a  fe w  people in  every gen
eration  w ho allow ed  them selves to see rea listica lly  and reason ra 
tionally, regardless o f the effect on their basic assum ptions. Som e
how, such as these h ave been im m un e to the general tendency to 
in tellectu al ch ica n e ry  and self-deception. A nd as our species has 
lived  longer in  an atm osphere o f increased learn ing, m ore o f its 
m em bers h ave becom e a w are  o f that certain  in tellectu al laziness, of 
that great h u m an  propensity to exp la in  w ithout first exploring, o f 
looking at th in gs w ithout rea lly  m akin g observations about them. 
M any o f us now  recogn ize that in  search in g for system s o f thought 
th at m a y exp la in  the u n iverse and our fe llo w  m an, our history has 
been one o f su ccu m b in g to speculation.

As lon g as fa n c ifu l a ll-em b racin g system s o f ideas could be used 
to shroud w h a t w as u n exp la in a b le  and sm other w h at w as u n palata
ble, there w as a certain  fra g ile  order to things. But sin ce the E n ligh t
enm ent, educated m en and w om en h a ve  been show n just how  p eril
ous it is to ignore the flim siness o f the fa b ric  from  w h ich  the 
dogm a-shroud is woven. It is at our own p eril that w e deny that it is 
only by the c lean sin g  force o f  truth that w e can  construe a rea lity  that 
is consistent w ith  our h igh est good and our organism ’s b io logical 
needs.

T h e  system s o f sp ecu lative  thought that h ave fa iled  us in  the 
history o f m ed icin e w ere w ild ly  supernatural, quasi-rationalistic, or
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w eird ly  based on m ech an istic  p rin cip les that w ere m eant to im itate 
stricter d iscip lin es, such as m athem atics or physics. W hen p h ysi
cian s b egan  to rea lize  that a im s m ust be m ore modest, scien ce began. 
W hen the pow er o f sim ple, reproducible data, o f  un biased observa
tions, o f proof, and o f inductive reasoning w as dem onstrated, then 
the philosophers o f disease b ecam e m ore lik e  scientists. A t that point, 
m ed icin e’s m odern era  w as ready to begin.

B ecause a ll o f us carry  large pieces o f the old inh erited  baggage, 
w e can  understand w h y  it took so long for science, and p articu larly  
m ed ical science, to m ake its entrance. W hen it finally  arrived, it did 
so because the w orld had prepared itself, in the words o f Im m anuel 
Kant, for “ m an ’s em ergen ce from  his nonage.” T h e  G erm ans gave a 
n am e to the ph ilosoph ical m ovem ent that developed w h en  w e began 
to th in k  and to reason in  the n ew  w ays— they called  it the A ufkld- 
rung. T h e  E nglish , w h o seem  to h ave started the w h ole th in g in  the 
first place, translated that perfect w ord into “ E nlightenm ent,” and 
that is w h at w e h ave called  it to this day.

It w as the sp irit o f the A ge o f E n lighten m en t that pervaded the 
atm osphere in w h ich  E uropean and A m erican  philosophers w orked 
durin g m ost o f the eighteenth century. T h e  thinkers o f that in te llec
tual epoch w ere ch aracterized  by a w illin gn ess, actu ally  m ore lik e  a 
crusadin g zeal, to question every g iven  that had been bequeathed to 
them . In politics, in  religion, in  literature, and in  art, new  form s w ere 
developed and a new  skep ticism  m ade its appearance. In such a time, 
is it any w onder that n atural scien ce (or n atural philosophy, as it w as 
then called ) should com e to the forefront o f m en ’s thoughts? E ven a 
devout Italian  C atholic w ith  as com m itted a C hristian  n am e as Gio
van n i Battista could hardly  h ave avoided in h alin g  the exh ila ra tin g  
a ir  o f  its fresh  in com in g breezes. T h ou gh  the E n lighten m en t agnos
tics and D eists had no effect on M orgagni’s religious faith , he w as as 
in toxicated  w ith  the n ew  sp irit as an y clear-th in kin g person could be. 
He crysta llized  the evolvin g objectivity  o f m ed icin e’s scientists, and 
he gave form  to a log ica l system  that w ould result in  a veritab le 
outburst o f  progress in the generation  that follow ed him .

T h e  keen a ccu racy  o f observation found in M orgagni’s conversa
tion al m onographs (for that is rea lly  w h at h is letters are) m akes 
them  in  m an y w ays as fa scin atin g  today as they m ust h ave been to 
readers tw o cen turies ago. U n like the “ 57-year-old w h ite  fem a le  gra
vida 3 para  2 right-handed com puter program m er” o f  today’s CPCs, 
the patients in  D e Sedibus  are such  as “ a butcher, w ho had been 
disorder’d in  h is senses for fourteen m onths, from  the effects, as w as
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said, o f a love-potion, [who] at len gth  died, in  the b egin n in g o f the 
year 1719, by the vio lence, as w as suppos’d o f the very  cold season, 
from  w h ich  h e took no care  to secure h im self.” A t postm ortem , the 
b ra in  o f the bu tch er w as found to be the site o f a kind o f hardening 
or sclerosis that is consistent w ith  one o f the form s o f cereb ral degen
eration  that are  today recognized.

W e read in  D e Sedibus  o f a type o f patient w ho is instan tly  recog
n izab le  from  the very  first sen tence o f the case history: “ N. Ferrarin i, 
a  priest o f V erona, w ho had form erly  been suppos’d consum ptive at 
V en ice, and h ad  been treated for one-sided h ead ach e ten years before 
at Padua, h a vin g  n ow  com pleted his forty-third year, the h a ir  o f h is 
head w as grey, and h is fa ce  w as som etim es too red; h is habit o f body 
w as slender, yet not lean; and though h e seem ’d sp righ tly  and joyfu l, 
he w as very an xiou s w ith  dissem bled cares, and w as very  prone to 
anger.” It is not surprisin g to read that F ath er F erra rin i died sud
den ly one day, and w as found at autopsy to h ave been the v ic tim  of 
a brain  hem orrhage, no doubt due to burstin g one o f his cerebral 
blood vessels as a result o f  hypertension.

Som e o f M o rgagn i’s descriptions create v iv id  scenes o f the c ir
cum stances surrounding the onset o f an illness, and reconstruct 
them  so w ell that every  intern o f today could recap itu late  them  in  his 
sleep, from  h is ow n exp erien ce w ith  such tim e-transcendent prob
lems: “ A certain  m an, w ho w as a n ative  o f Genoa, blind o f one eye, 
and liv ’d by begging, bein g drunk, and q u arrellin g  w ith  other 
drunken beggars, rece iv ’d two blow s by th eir sticks; one on his hand, 
w h ich  w as slight, and another vio lent one at the le ft tem ple; so that 
blood cam e out o f  the le ft ear. Y et soon after, the quarrel bein g m ade 
up, h e sat dow n at the fire w ith  them  in  the sam e place; and again  
fill’d h im se lf w ith  a  great quantity o f w ine, by w a y  o f p ledge o f 
frien d sh ip  bein g renewed; and not long after, on the very  sam e night, 
he died.” O ur m odern-day intern, on h earin g this case history, w ould 
correctly  predict that postm ortem  dissection should reveal that the 
boozing beggar had died because his cereb ral cortex w as com pressed 
by a blood clot that lay  betw een the skull and the m em branous en ve
lope that surrounds the brain, w h a t is today called  an ep idural h em a
toma. On rounds the next m orning a fter d iscussing such  a presenta
tion, the intern w ould very  like ly  refer to it by a term  o f w h ich  young 
doctors are in ordin ately  fond— h e w ould ca ll it “ a  c la ssica l case,”  by 
w h ic h  h e w ould m ean  that even som eone as old as his most senior 
atten ding p h ysic ian  had probably seen a  fe w  exa ctly  like  it durin g 
his own internship  in  those long-ago pioneer days o f m edicine. To 
c lin ch  the diagnosis the intern  w ould need one o f the new est bits o f
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m ed ical gadgetry, and to cure the disease h e w ould use one o f the 
oldest— a C T  scan n er and a  drill, respectively.

M orgagni could not m ake diagnoses as w e know  them  today, 
sin ce very  fe w  o f the conditions he so accu rate ly  described had yet 
been classified  or g iven  nam es. H is exp loration  o f a disease process 
is restricted  to d escrib in g the postm ortem  findings and attem pting a 
recap itu lation  o f the w a y  in  w h ich  th ey clarified  the prem ortem  
sym ptom s. H is m ethod o f an alysis is so c le a r  that not only a ll-kn ow 
in g interns but even  th eir older colleagu es can  supply m any o f the 
diagnoses from  the inform ation  provided in  the pages o f h is great 
w ork. B row sin g through D e Sedibus  has w arm ed m y soul on m any 
a  cold N ew  E ngland evening.

One o f the m ajor m otivations that leads m en and w om en to study 
history m ust surely  be the fee lin g  o f sanctified secu rity  that com es 
w ith  m usin g over the m em ories and a rtifacts o f bygone tim es. T h e 
h isto rian ’s trade is a sa fe  one— h e is the M onday-m orning quarter
b ack  o f every  gam e that c iv ilizatio n  has ever played. He has kn ow l
edge that w as u n av aila b le  to those w ho w ere p articip an ts in  the 
h a rsh  rea lities  h e ponders, and h e has the le isu re to contem plate it. 
Snugly harbored in his a rch ives and stacks from  the sw irl o f  contem 
porary events takin g p la ce  outside his sanctum , h e tells the rest o f  us 
that he studies yesterday in  order to illu m in ate  today. Yesterday, as 
it turns out, is a com fortable p la ce  to be.

W hen I fee l overw helm ed by the pressures o f  keep in g up w ith  
the rat-tat-tat o f  today’s rapid-fire b reakthroughs (they are a lw ays 
breakthroughs, in the sam e cliche-ridden  w a y  that surgeons are  a l
w ays b rillian t) in  such  h igh -tech  areas as tum or im m unology and 
su rgica l techniques, I flip the latest m ed ical jo u rn a l up to the top o f 
a ceilin g-scrap er p ile  o f its fellow s, and I turn to som ething a few  
hundred years old. Safe, sound, sm art, and cozy, I can  slip  instan tane
ously into a m ed ical w orld that sits still and lets m e exa m in e it. W ith 
the sm ug advan tage o f a cen tury  or two o f scien ce, I d iscover things 
th e old docs n ever suspected m igh t be under th eir very  d iagnostic 
noses. T h e  w arm th  generated  by m y ow n  self-satisfied p leasu re per
m its m e to forget, at least for a m om ent, how  ign oran t it m akes m e 
fee l to scan  the titles o f the artic les in  this m onth’s A m erican  Journal 
o f  Physiology, or som etim es even (m ay God fo rgive m e for adm itting 
it) the A n n a ls o f  Surgery.

M orgagni is m y favo rite  antidote. W hen I turn to the past to 
escape the present, h e  is a lw ays there w ith  a  b ea u tifu lly  detailed  case 
h istory that presents ju st enough o f a ch allen ge  to let m e strut m y 
stu ff lik e  som e kind o f d iagnostic W alter M itty. In his tw enty-four
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hundred pages I h a ve  found cases, am ong them  the first ever de
scribed, o f diseases that are recogn izab le  as every  one o f the fo llo w 
ing: lobar pneum onia, aneurysm , coarctation, and syp h ilis  o f  the 
aorta as w ell as incom p etence and stenosis o f its valves, Stokes- 
A dam s heart block, pu lm on ary stenosis, tetralogy o f Fallot, m itral 
stenosis and regurgitation, endocarditis, tuberculosis o f the lungs, 
fem o ral artery  em bolus, n ephritis, syp h ilis  o f the brain , stom ach and 
b ow el cancer, intestin al polyps, u lcera tiv e  colitis, C rohn ’s disease, 
recto-vesicle fistula, R ich ter ’s hern ia , cirrh osis o f  th e liver, pan crea
titis, and en largem en t o f  the prostate. T h ere  rem ain s plenty o f  undis
covered treasure to be dug up on fu tu re w in ter evenings.

M orgagni described the hardened obstructed coronary arteries 
that accom p an y the pain  o f an gin a  pectoris, and he w as also the first 
to show  that stroke is caused not by a lesion in  the substance o f the 
brain, but by p athological chan ges in  its feed in g blood vessels. E ach  
o f these descriptions w as a  gian t leap  forw ard  in  the understanding 
o f disease. T h e  patients, som etim es by nam e and a lw a y s by occupa
tion, figu rative ly  step forth  from  the pages o f text, b rin gin g to m ind 
that aw e-in sp irin g  statem ent that is to be found en graved on the 
w a lls  o f  so m any m odern hospital autopsy rooms: H ie est locus ubi 
m ors gaudet succurso vitae— T h is  is the p lace w h ere  death rejoices 
to com e to the a id  o f life.

T h ere  are other sp arklin g  nuggets in D e Sedibus, som e o f w h ich  
I hesitate (but only for a m om ent) to m ention  because they border 
som etim es on the ribald  and som etim es on the lurid. T h e w orthy 
M orgagni is not a m an  to be accused o f tryin g d eliberate ly  to arouse 
his readers’ prurient interest, but he does it nevertheless, w illy-n illy . 
H e recounts the ta le o f  a young w om an  o f easy virtue w hose final 
m om ents w ere  spent in  such  a lusty transport o f ven ereal d eligh t that 
she tore her aorta ’s lin in g  up its m iddle and died, presum ably at the 
heigh t o f a p a rticu la rly  strenuous sexu al contortion. Autopsy re
vealed  the cau se o f the leth al event to be w h at w e today ca ll a  dissect
in g  aortic aneurysm  w ith  h em opericardium . H ere is M orgagni’s dis
passionate description  o f a c lin ica l history w h ic h  m ay represent the 
first report o f  a rare h ered itary  condition that w ould becom e known 
as M a rfan ’s syndrom e, a fter a F ren ch m an  o f that n am e w rote a case 
rev ie w  in 1896:

A strumpet o f eight and twenty years o f age, o f a lean habit, 
having com plain’d for some months, and particularly for the 
last fifteen days, o f a certain lassitude, and a loathing o f food, 
and almost o f every thing, for this reason made less use o f other 
aliments, and more of unm ix’d wine; to the use of w hich she had
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been alw ays too m uch addicted. A certain debauchee having 
gone into the house to her, and after a little time having come 
out, w ith a confus’d and disturb’d countenance, and she not hav
ing appear’d for two or three hours after, the neighbours, who 
had observ’d these things, entering in, found her not only dead 
but cold; lying in bed with such a posture o f body, that it could 
not be doubted w hat business she had been about when she died, 
especially as the semen virile was seen to have flow’d down from 
the organs o f generation.

Som etim es a case history presented by M orgagni is so h o rrify in g  
that it stretches the im agin ation  o f h is readers. In the year 1704 a m an 
w as adm itted to B ologna’s H ospital o f  In curables w ith  an  aneurysm , 
a  b u lg in g w eaken ed  section o f h is aorta due in  h is case to syphilis, 
about to burst through the skin  o f h is chest:

It began to exude blood in one place; so that the man him self was 
very near having broken through the skin (this being reduc’d to 
the utmost thinness in that part, and he being quite ignorant of 
the danger w hich was at hand) when he began to pull off the 
bandages, for the sake o f showing his disorder. But this circum 
stance being observ’d, he was prevented going on, and order’d to 
keep h im self still, and to think seriously and piously of his de
parture from  this mortal life, w hich was very near at hand, and 
inevitable. And this really happen’d on the day following, from 
the vast profusion of blood that had been foretold, though not so 
soon expected by the patient. Nevertheless, he had the presence 
o f mind, im m ediately as he felt the blood gushing forth, not only 
to commend him self to God, but to take up w ith his own hands 
a basin that lay at his bed-side; and, as i f  he had been receiving 
the blood of another person, put it beneath the gaping tumour, 
w hile the attendants im m ediately ran to him  as fast as possible, 
in whose arms he soon after expired.

In death, th is un fortunate fe llo w  presented a sacrificia l offering 
to m ed ical science. L ike the old m an  w ith  appendicitis, the prostitute 
w ith  M a rfan ’s syndrom e, and the seven hundred others w hose organs 
w ere described by M orgagni, h is case history b ecam e one o f those 
studied by p h ysician s throughout Europe and A m erica, so that they 
m igh t em u late  the m ethods o f Padua. T hose five professors to w hom  
M orgagni had sent copies o f D eS ed ib u s  recognized its va lu e  im m ed i
ately, as did m an y o f the m em bers o f the learn ed  societies to w h ich  
its author belonged. W ithin  three years o f its publication, dem and for
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the book required the prin tin g o f a  second and then a third  edition. 
W hen M orgagni w as visited  by the P h ila d elp h ia  p h ysic ian  John M or
gan in  1764, the A m erican  w rote in  his d iary  that D e Sedibus  w as “ in  
ye h igh est E stim ation  throughout a ll Europe, and a ll ye Copies o f  the 
last [third] Edition a llread y bought up.” In that sam e year, Sam uel 
Bard, a foun der o f  w h a t is now  the C olum bia U n iversity  C ollege o f 
P h ysician s and Surgeons, w rote to h is fa th er from  E din burgh  that 
D e Sedibus  w a s a book “ from  w h ic h  the learn ed h ere seem  to h ave 
great exp ectations.”

T h e  great exp ectations w ere fulfilled. From  the pages o f D e Sedi
bus, p h ysician s learn ed  that the sym ptom s o f th eir patients point the 
w ay  to the in tern al seats o f disease. A fter M orgagni, it w ould no 
longer suffice m erely  to listen  to a  patient relate  his history, to look 
h im  over, fee l h is pulse, and stare at h is  urine. N ew  kinds o f cries 
w ould hen ceforth  be sought from  the sufferin g organs, cries that 
w ere m ore subtle, cries that took a great deal o f  listen in g in  order to 
hear. M ore c a re fu l histories w ere  taken  by the ph ysician s w ho 
learn ed  their lessons from  D e Sedibus, and probing questions w ere 
in crea sin g ly  asked, in  an  attem pt to turn up inform ation  not vo lu n 
teered. T h a t m ost sen sitive o f  the p h ysic ian ’s arts, the art o f ph ysical 
exam ination , traces its rea l origin s not to the irretriev ab ly  lost sk ills 
o f  the H ippocratics, but to the techniques developed in  the century 
fo llo w in g  M orgagni. Palpation  b ecam e m ore thorough and m ore de
pendent on a three-dim ensional know ledge o f anatom y; percussion, 
the tapping out o f d ifferen ces in  tissue density, w as described by the 
G erm an p h ysician  Leopold A uen b rugger in  1761, not fu lly  ap 
preciated, and then  h ad  to be rediscovered m u ch  later by M orgagni’s 
Fren ch  d iscip le  Jean-N icolas Corvisart. T h e  m ost cherished  m om ent 
in  the grow th o f p h ysica l d iagnosis fin a lly  occurred in  1816 w hen 
R ene L aenn ec inven ted th e stethoscope, w h ich  spurred ph ysician s 
on to yet greater d iscoveries o f exam in ation  m ethods.

As im pressive as w as h is reputation b efore 1761, M orgagni be
cam e looked upon th ereafter as the lead in g sage o f m ed ica l science. 
In h is jou rn al, Jam es B osw ell relates an am u sin g story o f Sam uel 
Johnson suggesting to h im  that he w rite  to Padua to request that the 
professor dissect a scorpion in  order to settle a b io logical debate 
w h ic h  the tw o o f them  w ere havin g. Bosw ell, on h is grand tour o f the 
continent, ca lled  on M orgagni, w hom  h e describes in  h is m em oran
dum  for June 27,1765, as a “fine decent old m an ” w ho fe lt that he had 
devoted too m any o f h is eighty-three years to study: “ I h a ve  passed 
m y life  am idst books and cad avers.” B osw ell’s b io grap h er Frederick
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Pottle tells  us that the purpose o f the young Scotsm an ’s visit w as 
“p artly  to m eet a very  fam ous m an, partly  to get profession al a d vice” 
about the ever-recurrent gonorrhea that p lagued h im  a fter so m any 
o f h is frequent am atory dalliances. M orgagni told h im  to liv e  soberly, 
take little  exercise, and stop syrin gin g h im self, none o f w h ic h  pieces 
o f  a d vice  B osw ell seem s to h ave heeded. T h e  professor’s approach  to 
m ed icin e and life  is exem p lified  by one o f the statem ents he m ade to 
h is  B ritish  visitor: “ A p h ysician  takes his cue from  N ature, w ho does 
th in gs step by step, n ever by leaps and bounds.” L eap in g and bound
in g  b ein g B osw ell’s usual style, he w as doom ed to a long and intim ate 
association  w ith  h is d rip pin g affliction.

A  yea r b efore B osw ell’s consultation, M orgagni had been visited  
by the previously  m entioned Dr. John M organ, one o f the origin al 
fa cu lty  o f  the C ollege o f P h ilad elp h ia , the institution that w as to 
becom e A m e rica ’s first m ed ical school. In h is jo u rn a l entry for July 
24,1764, M organ recorded his im pression  o f the old anatom ist: “ W ent 
to pay m y R espects to the celebrated  M orgagni to w hom  I had letters 
from  Dr. Serrati o f  Bologna. He received  m e w ith  the greatest P olite
ness im agin eab le, and sh ew ’d m e abundant C ivilities  w ith  a very 
good grace. He is now 82 y ’rs o f  age, yet reads w ithout sp ectacles and 
is as a lert as a M an o f 50.” M organ tells o f  a poignant m om ent that 
took p la ce  as his host w as show in g h im  the paintings o f h is predeces
sors that w ere on display in  P adua’s anatom y m useum . A m ong them  
hun g tw o crayon portraits o f  b eau tifu l young w om en. Upon being 
asked w ho they w ere, M orgagni replied  that these w ere  h is youngest 
daughters. H is e igh t girls had gone off in  pairs to four d ifferen t con
vents. T h e  two last had chosen a strict order o f  F ran ciscan s in  w h ich  
th ey w ere  required to go a lw a y s barefoot and veiled. “ B efore they 
w ere shut up thus for L ife , ye ce leb rat’d fem a le  P aintress R osalba as 
a  F rien d  o f M orgagni drew  these P ortraits and m ade h im  a  present 
o f  them  b efore he knew  she had any intention to draw  them . As the 
others are  o f  Orders less strict and m ay be seen w ithout Veils, there 
w as less occasion  for th eir P ortraits.” And so, am ong the im 
pedim enta and souvenirs o f a lifetim e spent “am idst books and 
cad avers” h un g the portraits o f  the two m uch-loved young daughters, 
M argh erita  and L u ig ia  D om en ica  Rosa, as they looked to th eir ador
in g  fa th er w h en  h e gazed on th eir faces for the last tim e.

T h e  steadfast and tender union o f G iovanni M orgagni and his 
devoted w ife , Paola, cam e to an  end w ith  her death on Septem ber 2, 
1770. T h e  aged w idow er did not tarry long on th is earth  a fter the 
dep arture o f h is m ate. H e w hose w ork had so clarified  the pathologi
ca l basis o f  stroke now  succum bed to one h im self, ju st as had his 
teach er V a lsa lv a  and h is teach er’s teach er M alpighi. H e died in  the
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house in  w h ic h  he h ad  brought up h is  fa m ily , at 3003 V ia  S. M assim o, 
w h ere a m em orial p laque m ay still be seen b earin g the sim ple sen
tence “ G iam b. M orgagni, a fter foun ding p athological anatom y, died 
h ere on D ec. 6,1771.”

E igh t years b efore h is death, the c ity  fath ers o f  M orgagni’s native 
Forli had p laced in  th eir m u n icip al h a ll a  m arb le  m edallion  b earin g 
an  effigy o f th eir m ost renow ned n ative son. In typ ica l sm all-tow n 
fashion , the m ed allion ’s inscription  overreached the extrem e bound
ary  o f its su b ject’s proper station in  the history o f m ankind: “ Gio
va n n i Battista M orgagni— noblem an o f Forli. In the yea r 1763 the 
tow nspeople o f F orli erected a m arb le  statue because he distin 
gu ished h im se lf for h is country and a ll the people o f the w orld w ith  
his d iscoveries and excellen t books. As learn ed m en sin cerely  be
lieve, M orgagni is the forem ost in  the history o f the hum an  race.” 

W e h a ve  been le ft no record o f the unpretentious M orgagni’s 
reaction  w h en  h e first read  the inscription. Most like ly , he sm iled 
in dulgen tly  in  benevolent recognition  o f the tow n’s need to honor 
itse lf  by so h on oring him . Too considerate to offend the m ayor by 
d isc la im in g the m ed allion ’s bom bastic exaggeration, he probably 
than ked  the com m ittee, shook hands a ll around, got b ack  in h is ca r
riage, and returned to Padua to dissect.
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'Why the Leaves
Changed Color 

in the Autumn'
S U R G E R Y ,  S C I E N C E ,  A N D  J O H N  H U N T E R

No n a tu ra l phenom enon can be adequately studied in  itse lf alone, but 
to be understood m ust be considered as it stands connected w ith  a ll 
nature.

—S ir  F rancis Bacon

F ran cis Bacon proclaim s a b asic  tenet in  the gospel o f science. T h e 
essential unity that jo in s a ll n atural phenom ena ordains an in ter
w ea vin g  o f the w ork o f every scien tist o f  every d iscip lin e o f every 
period in  history w ith  the w ork o f every other. It forges a fa m ilia l 
bond betw een a ll w ho h ave fe lt the tick lin g  excitem en t o f prying into 
N atu re ’s e lu sive  concealm ents, w h eth er their sights are turned up at 
a  star or down at a m olecule. T h ere  is not a m an or w om an w ho has 
ever w renched  or seduced so m uch as a sin gle  n ew  bit o f  inform ation  
from  M other N atu re ’s treasury w ho w ould fa il to appreciate the viv id  
im age created  by B acon’s contem porary W illia m  H arvey: “ to be re
ceived  into h er closet-secrets” conveys a sense not only o f the lus
ciousness o f  victorious discovery, but o f a sh arin g o f com pany also, 
w ith  a ll scien tific  curiosity-seekers sin ce the forebears o f Aristotle, 
and w ith  N ature herself.

D u rin g m ost o f the years w h en  G iovan ni M orgagni w as restrict
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in g  his gaze to a deliberate ly  n arrow  focus in  order to peer into 
M other N atu re’s closet, another o f her snooping sons w as exp lorin g 
h er affairs by doing e xa ctly  the opposite. John H unter took the entire 
rea lm  o f life  and liv in g  to be h is r ig h tfu l in vestigative dom ain. He 
considered h is p u rview  to be a ll th in gs that h ave to do w ith  an im al 
structure and fun ction  from  the m om ent o f conception to that instant 
w h en  the v ita l flam e is extin guished. H e w as eager to know  every
th in g— how  the an im a l body w orks w h en  it is w orkin g w ell, w h y  it 
breaks down, and how  it fights off the forces that lurk  ever-present 
to destroy it.

N eith er the q u ality  nor the scope o f H unter’s restless w on der
m ent is describ able in  term s that apply  to other m en  and w om en. To 
invoke the concept o f genius is the only w a y  in  w h ich  any sense can 
be m ade out o f  h is life  and h is accom plishm ents. O therw ise, w e 
w ould h ave to b elieve  in  such  vaguenesses as prescience, luck, or 
d ivin e inspiration. T h e  in tellectu al and social constraints that bind 
the rest o f us do not fram e fen ces around such people. T h ere  is no 
point for them  on the bell-shaped cu rve  o f hum an  abilities. To the 
John H unters, form al schooling is superfluous and the norm ative 
m ethods o f acq u irin g  know ledge are a h in drance. W e should not 
attem pt to ju d ge them  as fe llo w  hum an  beings, nor should w e try to 
puzzle out the sources o f their creativity. It is enough that w e can 
benefit from  th eir tim e upon th is earth.

John H unter w as the creative artist o f  m ed ical science, a savant 
o f unorthodoxy w ho created his ow n standards and m ade his own 
w ay, pointin g out the n ew  p ath w ays to a  retin ue o f talented discip les 
w ho transform ed the im age not only o f the cra ft o f surgeons, but o f 
the en tire profession o f m edicine as w ell. He w ondered about every
th in g that lives, and his w onder m ade h im  atten tive to n ature w ith  
a  scrutin y so percep tive that h e saw  th in gs no one else h ad  ever 
im agined.

H unter’s great strength w as the sam e as that w h ic h  sustained the 
efforts o f  V esalius, o f  H arvey, and o f M orgagni. A ll o f them , ignoring 
the pap o f th eir predecessors, relied  exc lu sively  upon th eir ow n a b ili
ties to recogn ize w h at w as significant, to describe it, and to correlate 
a large  group o f accu rate ly  m ade studies. A ll w ere gifted  w ith  the 
extraordin ary fa cu lty  o f d istin gu ish in g w h at is im portant from  w hat 
is not. But a lthough h e covered thousands o f pages w ith  his w ritings, 
H unter n ever brought forth  a D e Sedibus  or a D e M otu Cordis, and 
certain ly  not a Fabrica. T h ere  w as no sin gle  H unterian  m agnum  
opus, but rath er a lifetim e o f steady d iscovery o f b asic  m echanism s 
o f h ealth  and disease. Som e o f h is steps w ere sm all, and som e w ere 
as large as though m ade w ith  tw enty-league boots, so that the intel-



John Hunter 173

lectu al d istance covered in the scien tific  jou rn ey o f h is career w as 
im m ense. H is m asterpiece w as not a book, but h im self— a m an  w ho 
b elieved  w ith  a ferven t certain ty  that by curiosity  and hard  w ork he 
could an sw er every question.

T h e  greatest bounties o f H unter’s vision  w ere given  to h is fe llo w  
surgeons. A fter him , there w as a new  consciousness o f  the role that 
they could p lay  in  the elucidation  o f the processes o f disease. But 
even  m ore im portant than this w as h is introduction to his su rgical 
colleagues o f the concept that theirs w as no longer to be considered 
m erely  an em p irical cra ft but should th ereafter em ploy the m ethods 
o f the scientist. Had this greatest o f  a ll m ed ical n aturalists le ft no 
other h eritage but this one, he w ould h a ve  deserved every encom ium  
that has been heaped upon h im  by generations o f his successors. As 
F ield in g G arrison has w ritten, “ H unter found surgery a m ech a n ica l 
art and le ft  it an exp erim en tal scien ce.”

E xp an din g the scien tific  horizons o f h is fellow s, H unter’s e x a m 
ple brought them  into a  n ew  aren a o f societal prestige, w h ic h  only a 
few  o f them  had previously enjoyed. O ne o f h is colleagu es rem arked, 
“ H e alone m ade us gentlem en .” T h e ascendin g sp iral o f professional 
stature that had begun its slow  upw ard w in d in g w ith  A m broise P are 
now  started a rapid acceleration — increased prestige attracted 
better-educated and m ore h igh ly  m otivated people w hose a ch ie v e
m ents added to the status o f the profession, and so on, and so on, and 
so on. W ithin  a century a fter H unter’s death, it could be said w ith  
confidence that m any o f the greatest advances in  the scien ce o f m edi
cin e had been m ade by surgeons, by then the m ost honor-laden o f 
healers.

H unter dem onstrated that surgery is a  profession w orthy o f the 
best m inds. T h ere  is no doubt that h is w ork influenced m an y to be
com e surgeons w ho m igh t oth erw ise h a ve  turned to in tern al m edi
cin e or gone into som e other field entirely. In studies o f the evolvin g 
rise o f  an y profession, there are tw o q uietly  understated background 
stim u li that are consistently found to exert a po w erfu l d riv in g force: 
the im provin g in tellectu al status o f en terin g m em bers o f the group 
and the developm ent o f profession al societies. T h e  fa ct that there 
w as such  a m an as John H unter served as a  m agn et that drew  
brigh ter and m ore en terprisin g w orkers to surgery and to m edicin e 
in general, and brought greater recognition  to th eir organizations.

H unter’s students— and in  a sense every surgeon train ed around 
the turn o f the n in eteen th cen tury w as h is student— m ade a catalyst 
o f h is m em ory. He w as the instigator for a host o f d iscoveries that 
brought added luster to h is n am e and a solid base o f support to his 
m ethods. As th in gs turned out, it w as h is favorite  d iscip le w ho be-
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cam e the one most fam ous, the young m an to w hom  h e once wrote, 
“ I th in k  your solution is just; but w h y think? W hy not try the exp eri
m ent?” H is a d vice  to that youn g surgeon, E dw ard Jenner, inculcated  
an attitude tow ard research  that years later led to Jenner’s discovery 
o f vaccin ation  for sm allpox.

W hat the R oyal C ollege o f P h ysician s did to honor their own First 
Scientist, W illia m  H arvey, the R oyal C ollege o f Surgeons did for 
Hunter: each  year on h is b irthday, F eb ruary  14, an em in en t speaker 
is chosen to d eliver the laudatory H un terian  Oration. A t the banquet 
for the 1963 O ration, the speaker, S ir Stanford Cade, found h im self 
sittin g n ear tw o foreign  diplom ats w ho sought inform ation  about the 
great surgeon. To the Italian  am bassador he said, “ H unter is our 
Leonardo da V in ci,” and to the F ren ch  am bassador he explained, “ He 
is to us w h a t A m broise P are is to F ran ce.” T h ese are  interesting 
com parisons, for they refer  not only to m en w hose lives transcended 
the tim es in  w h ic h  they lived, but m en w ho w ere larg e ly  self-taught, 
to the extent that they w ere often m isunderstood by the contem po
rary conventional authorities. E qually  appropriate w as the com m ent 
o f the n ineteenth-century E din burgh  anatom ist Robert Knox, who 
said o f H unter, “ H e not only w as not form ed by his age, but in  d irect 
antagonism  to it. . . . H e overcam e all, and le ft in his m useum  a 
m onum ent lik e  the C en a o f Leonardo, to tell posterity, five hundred 
years hence, that great m en  are  not form ed by the tim es they liv e  in, 
but the tim es by them .”

T h e earliest m anifestation  o f H unter’s resistance to the stan
dards o f h is day w as h is attitude tow ard school— h e n ever let it in ter
fere  w ith  h is education. W h ile  other boys w ere becom ing entrapped 
in  the constrictin g m azes o f  Latin, Greek, and m athem atics, young 
John w as finding h is freedom  am ong the ecological m iracles that he 
could d aily  discover in  the L an arksh ire  Scottish countryside w h ere 
he w as born in  1728. Not one iota o f his childhood curiosity w as ever 
dam pened by an y necessity o f  forcin g his unique in tellectu al powers 
into the tigh t patterns that pedagogues dem and. H e w as fascin ated  
from  early  boyhood to the end o f his days by the w onder o f b io logical 
form s, and by the various w ays in w h ich  n ature has succeeded in 
creatin g  them  and preservin g them . T h ere  seem s n ever to h ave been 
a tim e b efore w h ich  he did not recogn ize that the answ ers to his 
questions could not be found in  books.

O thers m isunderstood. H unter has been described by m ost au
thors as h a vin g  w asted his youth until the a ge o f twenty. H unterian 
O rations and biograp hies are  studded w ith  such statem ents as the 
fo llow ing, w h ic h  w as w ritten  by his first and oth erw ise m ost w or
sh ip fu l d iscip le, h is brother-in-law , S ir E verard  Home: “ He w as sent
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to the gram m ar-school, but not h a vin g  a turn for lan guages, nor 
b ein g sufficiently under control, he neglected his studies, and spent 
the greatest part o f h is tim e in country am usem ents.”

Com m ents such as H om e’s set the tone for m ost o f the future 
assessm ents o f H unter’s youth. H is m ost prom inent late-nineteenth- 
cen tury b iographer, Stephen Paget, w rote o f h im  in  1897:

We find no tales o f early enterprise, no childish love o f nature,
no signs o f future mental power It seems strange that a mind
so rem arkable as John Hunter’s, so robust and self-willed as it 
proved, should not have shown or felt its power till, as if  by 
chance, it w as brought to scientific work. He had not lived in 
darkness or among dull people; his father was a shrewd and 
sensible man; his mother w ell educated; his two brothers were 
persons o f rem arkable mental power. With these, his mind had 
had opportunities o f exercise and culture, but he had neglected 
them  as to him  useless. He had lived among the same wonders 
of the organic world, the same truths and utilities in nature as 
moved him, in his later years, to restless study; yet he seems to 
have given no heed to them. No desire of knowledge w as stirred
in him  till he was under the influence of scientific minds His
mind had no motive power till it was set to its right work, and 
in right working found happiness.

Hom e, Paget, and the others m istook their m an. John H unter 
offered up h is en tire life  to in d u lg in g h is God-given fascin ation  w ith  
nature; so m u ch  w as h e in  th ra ll to it that h e  seem ed to others to have 
spent h is you th fu l years sk ipp in g id ly  a fter m oonbeam s and ra in 
bows. T h e  self-education  o f su rgery ’s first scientist w as conducted in 
a school w ithout w alls, by w ordless teachers w ho used no books and 
fo llow ed no syllabus. H is youth w as one prolonged, even perpetual, 
field trip.

Perh ap s it w as the cloistered rig id ity  o f their own schooling that 
prevented so m any o f those w ho h a v e  studied John H unter’s l ife  from  
com prehending the rea l m ean in g o f h is seem ing lack  o f interest. Had 
they tru ly  understood the sign ifican ce o f h is life lo n g  rom an ce w ith  
n ature they m igh t not h ave overlooked the evid en ce o f h is own 
words, w ritten  m any years later; “W hen I w as a boy, I w anted to know  
a ll about the clouds and the grasses, and w h y  the leaves changed 
colour in  the autum n; I w atch ed  the ants, bees, birds, tadpoles, and 
the caddis-w orm s; I pestered people w ith  questions about w h at no
body kn ew  or cared an yth in g about.” H is niece, A gnes B aillie, said o f 
h is boyhood, “ He w ould do n othing but w h at he liked, and neither
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liked  to be taugh t readin g nor w ritin g  nor any kind o f learn ing, but 
ram b lin g am ongst the woods, trees, etc., looking a fter b ird ’s nests, 
com parin g their eggs— num ber, size, m arks, and other p ecu liarities.”

T h is  w as no ordinary Low lan d rustic. T h is  w as a young m an w ith  
the in satiab le  curiosity  o f a  scien tist and the w isdom  to perceive that 
n atu re ’s secrets can  only he learn ed  by the m ethods o f observation 
and analysis. O n e’s pow ers o f observation can  be im proved by the 
constant p ra ctice  that teaches w h a t to look for and points the w ay  to 
un derstan ding w h a t is seen. L earn in g to categorize observations is 
the key  to a n a lyzin g  them . T h is  w as the self-education  o f John 
Hunter: to observe keen ly  enough to ap preciate w h a t w as rea lly  
bein g seen, to categorize observations w e ll enough to a n alyze  them , 
and then  to seek som e gen eral princip les. H e w as teach in g h im se lf 
the m ethod o f in d u ctive reasoning, but its purpose w ould even tu ally  
be to use those gen era l p rin cip les to derive clues to in d ivid u al b io
logic observations. T h u s his approach w as, in  the u ltim ate sense, 
deductive— reasonin g from  a m ajor p rin cip le  to exp la in  specific 
phenom ena. W ithout p lan n in g it or know in g w h a t w as happening, 
John H unter spent h is youth train in g h im se lf to th in k  lik e  a scientist. 
And a ll the tim e, h e thought h e w as only tryin g to satisfy  his 
curiosity.

It had been Robert II, the first Stuart K in g o f Scotland and the son 
o f Robert the Bruce, w ho had given  the H unter fa m ily  its L an ark 
sh ire  estate in the fourteenth century. E ven in  the best o f tim es, life  
w as hard  for sm a ll lan dow n ers in the counties around G lasgow , and 
the tw o decades precedin g John H unter’s b irth  h ad  been p a rticu la rly  
bleak. A  series o f bad-w eather years had depressed the harvests and 
the spirits o f  the countrym en so that even a “ sm all Scots la ird ” m ight 
h ave trouble feed in g his fa m ily , esp ecially  i f  he had ten offspring, as 
did John’s father. By the tim e th is last o f h is ch ild ren  w as born, the 
senior H unter h ad  seen a little  prosperity return, but only to be a c
com panied by h is ow n ill  health . W hen h e  died in  1741 at the age o f 
seventy-eight, the responsibility  for the fa m ily  fe ll to his twenty- 
three-year-old son W illiam , who, h a vin g  com pleted his train in g as a 
ph ysician , w as then p ra ctic in g  in  London. By the tim e young John 
reached  the age o f tw enty, seven years later, W illiam  had prospered 
in  the im p eria l cap ital, and w as w ell on h is w ay  to becom ing E n 
glan d ’s forem ost teach er o f  anatom y and its lead in g practitioner o f 
obstetrics. H e w as bookish, he w as fastidious, and he had the w ell- 
deserved reputation o f b ein g as adept in  the lectu re h a ll as he w as in 
the d issectin g room. H is patien ts included som e o f the m ost fash ion a
b le  and in flu en tia l m em bers o f society, am ong w hom  he m oved w ith  
an  easy a ir  o f  belonging.
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O fferin g a  decided contrast to the elegant, gen tlem an ly  p h ysi
cian  W illia m  H unter w as his stubby, brash, sartoria lly  heedless fire 
hydrant o f a brother. W here W illia m  w as in clin ed  to be courtly, John 
w as gruff. T h e  n iceties o f c iv il b eh avior that one learn s in  a d raw in g 
room  are o f no use in an im a l barns and fields— there w ere those o f 
W illia m ’s genteel friends w ho thought h is b rother’s too forth righ t 
m an n er m ore suited to the stable than the salon, and they w ere right. 
L ack  o f an occupation drove h im  to h is brother’s door in  1748. He 
a rrived  in  London an outspoken, h igh -spirited  youth w hose good in 
tentions w ere often frustrated  by h is insen sitivity  to the fee lin gs o f 
the ord inary m ortals around him . He had the type o f personality  that 
is called  feisty  by those w ho ad m ire it enough to in d u lge its sh arp 
nesses, and deplorable by everyone else. It required a tolerant pa
tien ce to pick  through the Scottish burrs to the un derlyin g w arm th 
and good n ature o f the m an.

W hen to a disposition lik e  John H unter’s is added an a ll-p erv a 
sive  sense o f honesty and an outspoken contem pt for hum bug, the 
possessor o f such  a constellation  o f qualities is v irtu a lly  certain  to 
spend m u ch  o f h is en ergies im m ersed in  conflict. Q uickn ess to anger, 
contentiousness, and a  quarrelsom e com bativeness w ere part o f the 
constitutional m akeup o f both H unters, but the p ragm atic  W illiam  
had at least trained h im self in  the elem ents o f self-control; John 
n ever did learn  to g ive  a dam n. T h e outspoken rough-edged elem ents 
o f  h is personality  rem ained un chan ged  until the day o f h is death.

W hen John first arrived  in  London to seek his vocation, W illiam , 
not kn ow in g quite w h a t to do w ith  the bum ptious boy, put h im  in 
n om in al ch arge  o f the d issectin g room  o f h is anatom y school. In a 
very  short tim e, John began to rea lize  that there am ong his b rother’s 
sp ecim ens he had found the ideal focus for his curiosity  about n a
ture. But b efore settling dow n com pletely  to hard  w ork, he had to get 
a  little  o f  the country-boy w ildness out o f h is system . N ew ly  arrived  
in  the b ig  city  w ith  a pocketfu l o f  w ild  oats, h e proceeded to sow them  
a ll over the fleshpots and pu b lic  houses o f London. D rew ry Ottley, in 
h is 1835 b iograp h y o f H unter, described how  at first “ h e m ixed  m uch 
in  the society o f  young m en o f h is ow n standing, and joined in  that 
sort o f  d issipation  w h ich  m en o f his age, and freed from  restraint, are 
but too apt to in d u lge in. N or w as he a lw ays very  n ice  in  th e choice 
o f h is associates, but som etim es sought en tertainm ent in  the coarse, 
broad hum our to be found am id the low er ranks o f society.”

W illia m ’s ch ag rin  at h is brother’s dissolute habits soon changed 
to adm iration, as the younger m an  q u ick ly  dem onstrated his talent 
at dissection. T h a t he had great m an ual sk ill w as no surprise to Dr. 
H unter, but h is ab ility  to m arsh al a new foun d sense o f d iscip lin e w as
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an un expected  source o f gratification. T h e  w ild  oats w ere sown in a 
shorter tim e than anticipated; w ith in  less than a year the aspirin g 
h ea ler had begun to study surgery under the fam ous W illiam  Ches- 
elden at the C h elsea  H ospital. Soon afterw ard , h is brother appointed 
h im  dem onstrator in  h is  school. W hen Cheselden died in  1751, John 
b ecam e a pup il at St. B artholom ew ’s H ospital, w h ere  P erciva l Pott 
had succeeded to the role o f E n glan d ’s lead in g surgeon.

H unter dissected and taugh t in  h is brother’s school w h en ever he 
could free  h im se lf from  h is c lin ica l obligations on the wards. F in ally  
h e  had to m ake a decision— in  order to q u alify  as a surgeon at St. 
B artholom ew ’s, h e w ould h a ve  to appren tice h im se lf for five years, 
w h ic h  w ould  n ecessitate abandoning h is ch erished  dissecting. T h ere 
w as no such rig id ly  dem andin g train in g at St. G eorge’s H ospital, so 
it w as there th at h e  chose to take h is appren ticeship  in  1754. T h e 
fo llow in g year, h e decided to give form al education one real chance. 
In July 1755 h e  enrolled, probably at W illia m ’s instigation, at Oxford. 
N ot surprisin gly, that ven erab le  u n iversity  could no m ore m ake a 
conventional sch olar o f h im  than had the K ilbride L atin  School. In 
his ow n words: “T h ey  w anted to m ake an old w om an o f me; or that 
I should stu ff L atin  and G reek at the U niversity; but these schem es 
I cracked  lik e  so m an y verm in  as they cam e before m e.” He le ft 
O xford b efore the year ended.

D espite the fa ilu re  o f h is plan  to reform  his free-spirited 
brother’s aca d em ic  d isinclination , W illia m ’s pride in  h is perform 
a n ce continued to grow , and h e did everyth in g h e could to advance 
John’s career. H e w as destined to rem ain  disappointed, how ever, in 
h is sib lin g ’s p erfo rm an ce as a lecturer to anatom y students. U n
tutored in  the n iceties o f  gram m ar and elocution, and n ever h avin g 
been im pressed w ith  the im portance o f verb al com m unication  of 
ideas, John H unter did not take n atu ra lly  to the lectern. T h is  oratori
cal d eficien cy w as to p lagu e him , and his students, for the rest o f his 
life; in later years, w e are told by Home, he “n ever gave the first 
lectu re o f h is course w ithout takin g thirty drops o f laudanu m  to take 
off the effects o f  h is uneasiness.” He rarely  looked up from  his lecture 
book. T h e  w orst o f  h is sins m ay h ave been w h at students perceived  
as inconsistency, sin ce he w ould on occasion contradict statem ents 
he had m ade in a  previous lecture, not because his m ind w as w an der
in g but because m ore study had caused him  to ch an ge his view s. T h e 
new  theoretical concepts he w as presenting required a kind o f e lu c i
dation that h e w as quite in cap ab le  o f providing; students w ho e x 
pected to be spoon-fed found his lectures indigestible. H is classes 
n ever drew  m ore than thirty students, w h ereas the superior lecturin g 
a b ilities o f h is pupils John A bernethy and A stley Cooper, teach in g
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m uch the sam e m ateria l they had learned from  H unter, w ould later 
attract hundreds at a time.

T h a t John H unter becam e one o f the great teachers o f surgery 
thus occurred in spite of, rath er than because of, h is m ethod o f teach 
ing. It w as his exam p le and his know ledge that attracted those w ho 
w ere later to becom e outstanding m em bers o f the n ext m ed ical gen
eration, in  Europe and the U nited States. It w as the H unterian  ex cite
m ent that cap tivated  them  and the H unterian  philosophy o f ob
jectiv ity  that m ade adoring d iscip les o f them . T h ey  b ecam e the 
m essengers w ho translated w h a t seem ed like obscurities into com 
prehensib le lan gu age and thus converted scores o f surgeons to a 
scien tific  and exp erim en tal approach to healing.

In 1756, H unter w as appointed house surgeon to St. G eorge’s Hos
pital, a  post s im ilar  to an internship, w h ich  he held for five months. 
H is duties included the day-to-day care  o f the patients o f  th e various 
senior surgeons, the treatm ent o f m ost o f the fractu re cases, and som e 
m inor op erative procedures. E xcep t for this b r ie f period, he spent a ll 
o f h is nonteachin g tim e betw een 1756 and 1759 in  the study o f an at
om y, both hum an  and com parative. T h is  w as the period o f H unter’s 
life  durin g w h ich  he evolved the pattern o f investigation  w h ich  w as 
to rem ain  w ith  him  for the next four decades. S ince m any parts o f the 
hum an  body are too com plex for their structure and fun ction  to be 
easily  understood, H unter decided to start w ith  sim pler anim als, and 
began  lay in g  the foundation o f his collection  o f low er form s. He did 
everyth in g in  his pow er to get h is hands on rare anim als, even  going 
so fa r  as to m ake an arran gem en t w ith  the keeper o f  the w ild  beasts 
in  the T ow er o f London so that he m ight get their corpses w h en  they 
died. He m ade sim ilar  b argain s w ith  circu s ow ners and anyone else 
w ho had access to u n usual creatures.

T h e  constant m iasm a o f the dissecting room  took its toll on the 
young anatom ist, how ever, and for reasons o f h ealth  (or possibly 
because he needed the refreshm en t o f a ch an ge from  h is brother’s 
oversight), in  the autum n o f 1760 he enlisted in  the arm y as a surgeon. 
E ngland  w as at that tim e em broiled in  the Seven Y ears W ar, a con
flict w h ich , in  the words o f the historian  Sam uel E liot Morison, 
“ should rea lly  h ave been called  the F irst W orld W ar; hostilities w ere 
w aged  over as large  a portion o f the globe as in  1914-1918.” A s in  so 
m any o f the w ars in  w h ich  the United K ingdom  has been involved, 
the B ritish  began  by losin g one battle a fter another, but som ehow  
m anaged to turn the tide and em erge victorious, ga in in g  ascendancy 
over N orth A m erica  and India, and once m ore asserting their su
prem acy over the seas.

John H unter w as g iven  h is com m ission  on October 30,1760, two
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m onths a fter the Fren ch  surrendered in  N orth A m erica  at the end o f 
the portion o f the h ostilities called  the F ren ch  and Indian  W ar. Be
tw een then and the final sputtering o f the conflict to a close w ith  the 
T reaty  o f P aris in  F eb ruary  1763, h is tim e w as large ly  taken up w ith  
the care o f  soldiers sick  w ith  the fevers, agues, and dysenteries that 
h ave p lagued arm ies sin ce the begin nin gs o f organized  battle. But he 
did gain  one un expected  dividend from  h is m ilita ry  service— h is first 
exposure to m arin e biology. He had n ever studied seabirds before, 
nor had h e had an y contact w ith  the fa u n a  to be found along the 
shore, such as sea urchin s, anem ones, squid, crabs, and eels, and 
contem plating th eir m yriad  form s, he began to consider the possibil
ity that a n im als m igh t be classifiable in  som e sort o f ph ylogen etic 
series. It m ay not be too m uch to c la im  for H unter that his studies 
anticipated  D arw in ’s. H ad h e lived  longer, h e m igh t h ave le ft behind 
a system  o f classification  that w ould h ave m ade a theory o f evolution 
a v irtu al inevitab ility.

A lthough H unter’s sentim ents concern in g h is m ilitary-h ospital 
colleagues are probably best conveyed by h is referen ce to them  as “ a 
dam ned d isagreeable  set,” he did form  one solid friendship , w ith  the 
surgeon to G en eral John B urgoyne’s regim ent o f  ligh t cavalry, Robert 
Home. H om e’s daugh ter A n ne becam e Mrs. John H unter in  1771, and 
her brother is the E verard  to w hom  referen ce w as m ade a few  pages 
back.

W hatever had been the scattered quality  o f H unter’s train in g up 
to this point, h e w as a surgeon w h en  h e returned from  the arm y. It 
w as tim e to go into practice. D u rin g this period, surgery w as not a 
ca llin g  noted for the m aterial w ell-bein g it afforded its practitioners; 
it w as said, in the words o f a contem porary, “ not to provide its m em 
bers bread un til they h ave no teeth to eat.” But w h ile  the n ew  su rgical 
p ractice did not prosper, H unter’s arm y h a lf-p ay  and the sm all in 
com e h e derived from  teach in g anatom y allow ed  h im  to su rvive the 
d ifficult early  days. In 1765, he bought a plot o f land in  E a rl’s Court, 
at that tim e two m iles out in  the country, in  order to build  a house and 
a sm all m enagerie. H e w as ready to begin  in earnest h is studies in 
com parative anatom y— studies that w ere, in  truth, the proper study 
o f m ankind.

At the tim e John H unter began his practice, a ll su rgical treat
m ent w as based on the isolated exp erien ces o f in d iv id u al practition 
ers. T h ere w as n eith er in  surgery nor in m ed icin e any understanding 
o f the gen eral prin cip les o f disease, or even  o f the w ay in  w h ich  the 
body fun ctions w hen  it is healthy. A lthough surgery w as a p ractical 
art and m ed icin e a theoretical one, they w ere both filled w ith  sources 
o f  error. T h e  one used p ragm atic  m ethods introduced by its leading
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figures, w h ile  the other still depended for its philosophy on the resi
dues o f G alen ic  traditions. E xcep t insofar as M orgagni’s n ew  D e Sedi- 
bus  dem onstrated those o f the m anifestations o f d isease that w ere 
v isib le  to dissectors, no one had an y idea o f the w ays in  w h ich  the 
disordered processes o f sickness are  related  to the n atural processes 
o f h ealth , nor how  th in gs go aw ry to cau se sp ecific syndrom es. Least 
o f  a ll w as there any appreciation  o f n atu re’s m ethods o f cure.

John H unter c le a rly  perceived  w h a t w as lackin g. H e set h im se lf 
the task o f fu rn ish in g  a solid foundation for the un derstan ding o f 
h u m an  physiology, both norm al and deranged. H e believed, and 
righ tly , that in  order to “kn ow ” m ankind, the en tire an im al series 
m ust be understood. It w as to th is task that h e now  dedicated h im self. 
D rew ry O ttley sum m arizes the m aster plan  as it stood on that day in 
1765 w h en  h is subject took up the work: “ It w as no less an un dertak
ing, then, than  the study o f the ph enom ena o f life , in  h ea lth  and 
disease, throughout the w h ole ran ge o f organized beings, in  w h ich  
H unter proposed to engage; an u n dertaking w h ich  required a genius 
lik e  his to plan, and from  the difficulties o f  execu tin g w h ich , an y 
m ind less energetic, less industrious, and less devoted to scien ce than 
his ow n w ould h ave shrunk.”

A s before, H unter let it be know n that h e w as on the lookout for 
anim als, and h e got them . S ir John Bland-Sutton, in  his H unterian 
O ration o f 1923, describes the atm osphere at the E a rl’s Court m enage- 
cum -m enagerie:

Leopards and jackals lived in the den, buffaloes, stallions, sheep, 
goats, and rams occupied the stables. A m ulberry tree furnished 
leaves for the silkworms, and St. John’s wort supplied pollen for 
bees. There was a pond for the ducks and geese w hich laid eggs 
for the table and for em bryological studies. He made observation 
hives for the bees, discovered that their w ax is a secretion, and 
left some excellent notes o f the relation of vegetables to ani
m al fat.

A ctu ally , the w ild er a n im als lived  in  outbuildings, and the leop
ards w ere u su ally  tied up in  som e w ay, but the gen eral p icture o f  a 
research  fa rm  is p erfectly  accurate. T h is  is w h ere  so m an y o f the 
great exp erim en tal studies w ere done. It w as also the hom e to w h ich  
h e brought the lovely young A n n e as h is bride, in  1771. It is hard  to 
im ag in e  w h at attracted  the sensitive, dignified, good-looking d au gh 
ter o f  Robert H om e to the blunt-spoken, short (five feet tw o inches, 
by a ll accounts), round-faced an im al dissector w ith  w hom  she honey
m ooned am ong that host o f w inged, scaled, and fu rry  chaperons at
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E a rl’s Court. But the m a rriag e  brought them  both happiness. T h ey 
seem ed to h a ve  great adm iration  for each  other’s talents and a b ili
ties. A n ne H unter brought out in  the abrupt and quick-tem pered 
John a softness and a gentle consideration  that could be elicited  by 
few  others. She w as w ell educated in  literatu re and m usic, and had 
m an y friends w ho shared h er interests; h er w ritin g  talents w ere such 
that som e o f her poem s w ere set to m usic by Joseph H aydn. She w as 
one o f those lad ies to w hom  the term  “b luestockin g” w as applied  in 
those days, w h en  educated w om en w ere b egin n in g to discuss litera 
ture and eschew  the incessan t card-playin g in  w h ich  m ost people o f 
th eir class indulged.

T h ree  years b efore h is w edding, John H unter had taken over the 
lease o f  h is b rother’s house in  Jerm yn Street. A fter th eir ru ra l honey
m oon at E a rl’s Court, the couple took up residen ce in  the town house, 
w h ic h  served also as the p la ce  o f  H unter’s p rivate  practice. Later, in  
1783, they le ft Jerm yn Street and m oved to L eicester Square, continu
in g  to use the E a rl’s Court m ain  house as a  country home.

T h e  H unters had four ch ildren , a ll born durin g the first four 
years o f th eir m arriage, and they even tu ally  b u ilt up a household 
w h ich  w ould be considered huge by any standards, even those o f the 
tim e. W illiam  C lift, w ho b ecam e John’s am an uen sis n ear the end o f 
h is life , listed a ll o f  its alm ost fifty  m em bers by nam e, in clu d in g those 
w ho did dom estic w ork and those w ho w ere involved in the an im al 
and exp erim en tal undertakings. T h e  costs o f the household, the ex 
penses associated w ith  the E a rl’s Court laboratory and research, and 
John H unter’s propensity for spendin g a ll a v a ila b le  funds on his 
scien tific  collections kept h im  cap tive  his w h ole life  to the need for 
ready cash. T h ere  w as n ever enough.

M uch o f h is m oney w en t for the p urch ase o f sp ecim ens for the 
m useum  w h ich  he established in the L eicester Square house. By the 
tim e o f h is death in  1793, he had becom e the w orld ’s lead in g authority 
on com parative anatom y, and the one to w hom  n aturalists would 
brin g an y rare specim en  that fe ll into th eir hands. H e dissected 
everything, and h e kept sam ples o f  everything. H is collection  cam e 
to contain  n early  fourteen thousand specim ens, described in  ten 
volum es o f h is w ritten  m anuscrip ts and notes. O verall, h e  w ould 
spend som e £70,000 on his m useum — a  m onum ental sum  then, and 
a v irtu a lly  in ca lcu la b le  one in  today’s term s. T h ou gh  his p ractice in 
its greatest years yielded h im  an an n ual incom e o f £6,000, every 
spare penny o f it w ent into his research  and m useum . T h e other 
property h e le ft at h is death w as b arely  sufficient to pay his debts.

But a ll this w as only in  its b egin n in g phases in  1765. T h e  great 
exp erim ents w ere ju st getting under w ay, and one o f them  w as an
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exp erim en t on the research er h im self. In F ebruary 1766, H unter 
broke h is le ft A ch ille s ’ tendon, the heel cord o f the leg. It has been 
presum ed that this happened w h ile  the eb u llien t surgeon w as danc
ing, but sin ce the even t took p lace at four in  the m orning, by his own 
account, “w h ile  ju m p in g  and ligh tin g  upon m y toes w ithout a llow in g 
m y h eels to com e to th e ground,” h e m ay h a ve  been en gagin g in  the 
eighteenth-cen tury eq uivalen t o f ju m p in g-jack s to re lieve  the tedium  
o f w ritin g  up an experim ent. In an y case, w h at follow ed is ch ara cter
istic  o f  H unter’s a b ility  to take advantage o f every opportunity to 
m ake observations that cam e his w ay. In addition to recordin g the 
w a y  in  w h ic h  h is ruptured sin ew  healed  itself, h e turned h is atten
tion to a  study o f torn A c h ille s ’ tendons in general, cuttin g the struc
ture in a  series o f dogs, through a tiny needle hole in  the skin. T h e 
dogs w ere k illed  at d ifferen t intervals, and H unter w as thereby en a
bled  to dem onstrate for the first tim e that tendons h eal ju st as do 
bones, by m eans o f a strong scarlike  substance that the body produces 
to cem en t the ends together in  a firm  union.

In 1767, H unter w as elected a  fe llo w  o f the R oyal Society; the 
honor seem s to h a ve  com e to h im  p rim arily  on the basis o f future 
prom ise rath er than any solid accom plishm ent, sin ce it w ould be five 
years b efore he published a com plete paper in  the Society’s Transac
tions. H is brother W illiam , ten years h is senior and ten years longer 
in  London, w as not elected until a  few  m onths later.

As John H unter b ecam e better know n, the dem ands for his su rg i
cal and consulting sk ills grew  rapidly. H is w orkin g day needed m ore 
hours. H e would begin  his dissections b efore six  in the m orning, and 
continue until he took som e b reakfast at nine. He would then see 
patients in  h is hom e until noontim e, w h en  h e began a round o f house 
and hospital calls, w h ich  included an y operations that m ight be n ec
essary. T h e  m ain  m eal o f  the day com e at four, a fter w h ich  h e took 
a n ap  for about an hour. H e spent the even in g d eliverin g or prep arin g 
lectures, or d ictatin g the results o f  h is research  to an am anuensis. At 
m idnight, w h en  the fa m ily  w en t to bed, the butler brought in a fresh  
lam p  so that his m aster m ight continue his labors for a few  m ore 
hours. T h e  im age b rin gs to m ind the words o f the E n glish  essayist 
W illiam  H azlitt: “ M en o f genius do not excel in an y profession be
cau se they labour in  it, but they labour in it, because they excel.”

In the sam e year that H unter w as elected to the R oyal Society, he 
carried  out w h a t w as to becom e one o f the m ost fam ous self-experi- 
m ents in  the w h ole history o f science: h e inoculated h im se lf w ith  
ven ereal disease in  an attem pt to show  that syp h ilis  and gonorrhea 
are two separate m anifestations o f the sam e “ m orbid poison” (a l
though a fe w  scholars question w h eth er H unter w as indeed the anon-
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ym ous subject to w hom  h e refers in  h is w ritings, it is otherw ise 
gen era lly  agreed  that th is w as an auto-experim ent). T h is  is a story 
that has been told, and m istold, so m an y tim es that those w ho know  
very  little  else about H unter rem em b er h im  as the selfless fe llo w  w ho 
gave h im se lf a  case o f  both c lap  and syp h ilis  in  the n am e o f science, 
and spent the n ext three years an a lyzin g  his drips and sores.

T h e  sequence o f events is described in  a book published by 
H unter in 1786, en titled  A Treatise on Venereal Disease. In M ay 1767 
he dipped a lan cet in  gonorrheal pus and then inoculated  h im se lf by 
pun cturin g the foreskin  and head o f his penis. T h e  sym ptom s of 
gonorrhea developed rapidly, follow ed by those o f syphilis. T h e  areas 
that w ere  involved  ea rly  in  the course o f the d isease w ere treated by 
cauterization , a lo ca l c h em ica l burning. T h e  la ter  sym ptom s w ere 
m edicined  w ith  m ercu ry  applied  locally, in  the style o f the tim e. 
T h ese w ere often effective  treatm ents. In fact, m ercu ry  w orked so 
w ell that in  its various form s it rem ain ed  a m ain stay  o f syphilis 
treatm ent even  a fter Paul E h rlic h ’s introduction o f the “ m agic  b u l
le t” o f  S alvarsan  in  1910. U n til the large-scale use o f  p en icillin  n ear 
the m iddle o f the present century, every  m ed ical student contem plat
in g licen tious assign ation  had  to take into consideration  the w ell- 
know n m a xim  that a n igh t w ith  Venus m ight lead  to a year w ith  
M ercury.

B ecause H unter contracted both gonorrhea and syp h ilis  as a re
sult o f  h is auto-experim ent, h e w as strengthened in  h is conviction  
that the two diseases w ere rea lly  one, presenting in d ifferen t w ays in 
different tissues o f  the body. T h e  source o f h is error is to be found in 
the source o f h is pus— h e had u n kn ow in gly  in fected  h im se lf from  a 
subject w ho harbored both diseases. A lthough its m ajor conclusion 
w as w rong, H unter’s exp erim en t proved to be a scien tific  success. 
O ver the course o f the three years o f h is recu rrin g sym ptom s, he 
m ade a series o f  rem arkab ly  accu rate  observations that resulted in 
the first thorough description  o f the c lin ica l course o f ven ereal dis
ease. For decades afterw ard , h is publication  stood as an oft-em ulated 
exam p le  o f the proper w ay  to study the evolution  o f a pathological 
process in a h u m an  subject. Granted, no one kn ew  that H unter h im 
s e lf  w as th e exp erim entee, but it b ecam e c lear  to h is legions o f read
ers (the book required a second edition and num erous translations 
d urin g its au th or’s lifetim e) that the correct m ethod o f research in g 
a  ch ro n ic  d isease w as to m ake repeated observations on the sam e 
patient from  the instant o f in fection  until the resolution o f the 
process.

S yp h ilis  is in  m any w ays a m odel disease for study. B ecause it 
has the poten tiality  o f in volvin g every  tissue o f the body, it presents
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an  opportunity to observe the w ays in  w h ic h  in d iv id u al organs re
spond to infection. Most p articu larly , it provides a p arad igm  o f the 
w a y  in  w h ic h  the process o f  inflam m ation  both h arm s the disease 
v ictim  and is the m ech an ism  o f h is cure.

Inflam m ation is the process by w h ich  the body responds to in 
jury. W hen a liv in g  tissue is dam aged, w h eth er by chem icals, 
traum a, or the effects o f  m icrobes, it protects itse lf by a series o f local 
reactions at the site o f insult. In general, the sequence is in itiated  by 
the in ju ry  itself, w h ic h  starts up certain  ch an ges in  the m icroscopic 
vessels in  the area, resu ltin g  in  the outpouring o f p lasm a proteins, 
corpuscles, and other elem ents o f  the blood, eith er because they leak  
through the vessel w a lls  or because the cap illaries, arteries, and 
veins are  actu ally  torn open by the in ju rin g agent. In these blood 
constituents, w h ic h  are co llective ly  called  the inflam m atory exudate, 
can  be found a ll o f the elem ents that are  needed for the process o f 
healing.

T h e  task o f the inflam m atory exudate is to destroy the offending 
agent, to lim it its spread, and to n eu tralize  its effects. I f  this counter
attack  is successfu l, the in vad er’s destructiveness rap id ly  ends, and 
the process o f  in flam m ation  goes on to its n ext phase, w h ic h  is to 
rep a ir the in jured  tissue. Should the body, on the other hand, not be 
a b le  to adequately  com bat its en em y at th is in itia l encounter, the 
affected  area  en larges and the inflam m ation  intensifies to the extent 
o f  producing an overt disease. T h e  d isease m ay rem ain  re latively  
localized, as in  the case o f an u lcer or a burn, for exam ple, or it m ay 
becom e gen eralized  by sp reading through adjacen t tissues or the 
bloodstream , as in  m any infectious syndrom es.

It is p erfectly  c le a r  to anyone w ho has ever h ad  even the most 
m inor in ju ry  or disease that the in flam m ation  itse lf causes its own 
sym ptom s, w h ich  becom e part o f the sym ptom atology o f the disease. 
T h e  c la ssica l evid en ce o f the presence o f inflam m ation  is the quartet 
w h ic h  has been recognized  sin ce H ippocrates: rubor, calor, dolor, 
and tum or— redness, heat, pain, and sw ellin g. T h u s the very  sym p
toms w h ic h  w e find so distressing w h en  w e are sick  m ay be the 
evid en ce that our bodies are  fighting o ff the noxious forces. On the 
other hand, they m ay be evid en ce o f som ething else  entirely: som e
tim es the w h o le  system  goes aw ry; in such  cases, the inflam m ation 
gets out o f hand and itse lf  becom es part o f  the en em y’s attack. U ncon
trolled inflam m ation  added to an overw h elm in g in ju ry  is a  com m on 
cau se o f death  in  leth a l sickness. M any o f the m ost dangerous o f the 
diseases flesh is h eir  to are those that k ill by the inflam m atory rea c
tion they produce in  th eir host. A m ong them  are  those two lin gerin g 
ravages o f m ankind, tuberculosis and syphilis.
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U ntil the w ork o f John H unter, no one had ever undertaken a 
serious study o f inflam m ation. It w as to be the en durin g trium ph of 
H unter’s l ife  that not only did h e produce a body o f w ork that e lu c i
dated som e o f its m ost b asic  principles, but his exa m p le  stim ulated 
the generations fo llow in g h im  to recogn ize its fun dam en tal im por
tan ce to an  un derstan ding o f disease. T h e  studies o f  an en tire career 
w ent into h is A Treatise on  th e Blood, Inflam m ation, a n d  G unshot 
Wounds, com pleted ju st b efore h is death  and published posthu
m ously. In th is book can  be recognized the sam e scrupulous attention 
to detail that ch aracterized  every  p iece o f research  that h e had ever 
done. H is observations on the evolution  o f syp h ilis  m ay be view ed as 
a  prelude to h is observations o f the role o f inflam m ation  in  a ll dis
eases.

A lth ough  the Treatise  is about in ju ry  and repair, its author used 
the term  “ in flam m atio n ” to m ean p rim arily  that part o f  the process 
by w h ich  diseased parts are healed— it w as the exam p le  o f his 
A ch ille s ’ tendon expanded to a un iversality. S in ce a su rgical opera
tion consists essen tially  o f  a planned, controlled in ju ry  w h ich  de
pends for its success on a predictable h ea lin g  pattern, the fu n dam en 
tal n ature o f su ch  research  is apparent. T h e  Treatise  becam e, as had 
H unter’s investigations o f syphilis, the basis o f ongoing studies 
throughout the en tire n in eteen th century. To the present day, a ll over 
a ll the world, the m ost sophisticated m ethods o f m odern technology 
are bein g used to continue the in vestigation  o f inflam m ation  that w as 
begun by John H unter m ore than two hundred years ago.

T h e  tw o treatises, on ven ereal disease and inflam m ation, becam e 
prototypes o f c lin ico p ath ologica l description  and o f research  in ph ys
iology, respectively. It w as through such pub lication s that John 
H unter brought the previously  m ech a n ica l art o f surgery into the 
field o f  scien tific  m edicine. H enceforth, surgeons w ould be con
cerned w ith  the sam e kinds o f problem s in  hum an  fun ctionin g 
as w ere th eir internist brethren. No longer w as op erative technique 
the only interest o f  the su rgical specialists. For the first tim e, they 
turned their attention to the w ays in w h ich  the body responds to 
a ll form s o f sickness. T h ey  becam e physiologists and pathologists, 
and thus tru ly w orthy o f fu ll m em b ership  in  the ranks o f the 
healers.

H unter’s abilities  as a descrip tive scientist had to rise above the 
obscurity and opacity  o f h is prose. H e n ever did learn  to express 
h im se lf m u ch  m ore c le a r ly  on the printed page than at the lectern. 
H is in n ovative  approach  to punctuation  didn ’t help— it w as called  
execrab le  by the n ineteenth-century P h ilad elp h ia  surgeon Sam uel
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Gross. H ere is the unschooled John H unter exp la in in g  that in flam 
m ation is b en eficia l to the body but can  som etim es becom e part o f the 
problem :

Inflammation is to be considered only as a disturbed state of 
parts, w hich requires a new but salutory mode of action to re
store them to that state wherein a natural mode of action alone 
is necessary: from  such a view  of the subject, therefore, in
flammation in itself is not to be considered as a disease, but as 
a salutory operation, consequent either to some violence or some 
disease. But this same operation can and does vary; it is often 
carried much further even in sound parts, than to acomplish 
union, producing a very different effect, and form ing a very 
different species of discharge from the former; instead of unit
ing and confining the parts, rather separating and exposing 
them, w hich process is called suppuration, and varies w ith cir
cumstances. However, even this in sound parts leads to a cure, 
although in  another or secondary way; and in disease, where it 
can alter the diseased mode of action, it likewise leads to a cure; 
but where it cannot accom plish that salutory purpose, as in the 
cancer, scrofula, venereal disease, etc. it does m ischief.

It is the exp erim en tal studies described in  the Treatise on the  
Blood, Inflam m ation, a n d  G unshot Wounds, not the lan gu age o f 
th eir description, that exp la in s such praises as the tribute o f F ield in g 
Garrison. O nce penetrated, the book reveals itse lf as exem p lary  o f its 
author’s in d u ctive and deductive reasoning: the experim ents that he 
carried  out and the observations that h e m ade allow ed h im  to induce 
the gen eral ph ysio lo gical prin cip les o f inflam m ation, from  w h ich  he 
then reasoned deductively  b ack  to the elucidation  o f sp ecific diseases, 
such  as osteom yelitis, peritonitis, phlebitis, and traum a.

H unter had n ever read F ran cis Bacon and seem s not to have 
know n o f h is w ork— he had apparently  com e upon the p rin cip le  o f 
in d u ctive reasoning by h im self— yet h e introduced B acon ian  logic to 
surgery, and by doing so, introduced surgery to the logic o f science. 
H idden a w a y  in  one o f h is essays, “ O bservations on D igestion,” is a 
statem ent that dem onstrates the stout ties w h ich  bind great truths 
and great truth-seekers in  a ll generations to each  other. Com pare the 
fo llo w in g  words o f H unter w ith  those o f B acon w h ic h  w ere quoted at 
the outset o f  this chapter. A llow in g am ply for the form er’s pun ctua
tion and prolixity, w e find h im  sayin g exa ctly  w h at his predecessor 
did, i f  not w ith  the sam e elegance:
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It should be remembered that nothing in nature stands alone; 
but that every art and science has a relation to some other art or 
science, and that it requires a knowledge of these others, as far 
as this connection takes place, to enable us to become perfect in 
that w hich  engages our particular attention.

Several o f  John H unter’s exp erim ents h a ve  becom e part o f the 
legend and lore o f m edicine. Am ong them  are his studies o f tran s
plantation  o f tissues, o f w h ich  he said, “T h e  m ost extraordin ary o f a ll 
c ircum stan ces respectin g union is by rem ovin g a part o f one body, 
and afterw ard s u n itin g it to som e other part o f  another. . . . T h e  
possibility  o f this species o f union show s how  strong the u n iting 
pow er m ust be. By it the spurs o f the young cock can  be m ade to grow  
in  his com b, or on that o f another cock; and its testicles, a fter h avin g 
been rem oved, m ay be m ade to unite to the inside o f an y cavity  o f an 
anim al. T eeth, a fter h a vin g  been draw n  and inserted into the sockets 
o f another person, unite to the new  socket, w h ic h  is called  tran splant
ing.” T h e result o f one o f H unter’s experim ents, in  w h ic h  he trans
planted a  hum an  tooth into the cen ter o f  a  cock ’s com b, can  be seen 
today in  the H un terian  M useum  o f the R oyal C ollege o f Surgeons in  
L in coln ’s Inn Fields, London.

A nother o f the classic  experim ents w as the one in w h ich  w as 
dem onstrated the p rin cip le  o f  co lla tera l circu lation. W hen a m ajor 
artery is obstructed, sm a ll vessels w ill develop from  a point above the 
obstruction to carry  the blood to a point beyond it, so that the tissues 
supplied by the artery continue to get som e nourishm ent, albeit 
less than m igh t h a ve  been carried  w ere the m ain  p ath w ay not 
obliterated. T h ese sm aller ch an n els are  called  co lla tera l vessels, and 
they have saved m any an organ or lim b  from  gan gren e w hen  a large 
artery  has becom e plugged by arteriosclerosis. John H unter w as the 
first to dem onstrate th eir presence exp erim en tally, in  the fo llow in g 
way.

H e asked that a  young stag be cau gh t for h im  in  London’s R ich 
m ond Park. W h ile  several keepers held  it still, h e obliterated the 
m ajor blood vessel in  one side o f its neck, the carotid  artery, by tying 
a tight thread around it. As expected, the pulse in the velvet o f the 
b uck ’s antler disappeared im m ediately, and the an tler b ecam e cold. 
W ithin  a few  days, the appendage w as noted to h ave stopped its 
n orm al grow th, w h ereas its opposite n um ber rem ained w arm  and 
healthy. But before two w eeks had passed, w arm th  had returned to 
the affected  an tler and it w as grow in g once more. Upon sacrificin g 
the an im al and in jectin g colored fluid into its carotid artery, H unter 
found that the c ircu latio n  had been restored through collateral ves-
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sels; h e then used th is finding to devise an  operation by m eans o f 
w h ich  h e w as able to save the legs, and probably the lives, o f  several 
patients w ith  aneurysm , or a w eaken ed b u lge in  the w a ll o f an artery.

It is o f  considerable interest these days, w h en  so m uch progress 
is bein g m ade in  the various form s o f laboratory-induced pregnancy, 
to note that the very  first successfu l h u m an  artific ia l insem ination  
w as done by John H unter. In 1776, h e w as consulted by a m an w ith  
hypospadias, a  congen ital deform ity o f the penis w h ich  m ade it im 
possible for h im  to im pregnate his w ife. U sing a w arm ed syringe, 
H unter injected  the husband ’s m asturbated sem en into the cerv ix  o f 
the w ife ’s uterus. T h e  outcom e, i f  the use o f this word is perm issib le 
in  such  a context, w as a  successfu l fertilization. T h u s the w orld ’s first 
m odern dem ocracy and its first a rtific ia lly  conceived baby w ere 
created  in  the sam e year.

John H unter seem s to h ave accom p lished  the sam e sort o f up
grad in g for dentistry as h e did for surgery, w ritin g  two books on the 
teeth w h ich  required m any editions and translations. A t the tim e 
th ey w ere published, dentists w ere as low  in  prestige as itin eran t 
bonesetters, those often u n skilled  craftsm en  w ho knew  a fe w  tricks. 
E xtraction  m ethods w ere clum sy, and the rem ain der o f dental w ork 
consisted o f creatin g fa lse  teeth o f bone, ivory, or wood, and prim itive 
attem pts to fill decayed cavities. Most practitioners w ere little  m ore 
than quacks, trained, i f  at all, by other quacks. T h e m ere fa ct that a 
surgeon o f such  stature as John H unter w ould turn his attention to 
problem s o f the m outh had an im pact, to choose the appropriate 
w ord for it. T h e  structure and developm ent o f the jaw s, their m uscles, 
and th eir m ovem ent w ere p articu larly  w e ll outlined in  his books, and 
th e perm anent teeth and th eir calcification  described. T h e anatom ic 
classification  w h ic h  is in  use today derives from  h is work. W henever 
your dentist m entions a cuspid, bicuspid, m olar, or incisor, h e is 
u sin g term inology introduced by H unter. He treated, am ong other 
topics, o f inflam m ations o f the gum s and bone, pyorrhea, tic doulou
reux, and salivary-duct stone, and w as the first to point out the n eces
sity for rem ovin g p laque b efore it causes irritation, receding gum s, 
and disease o f the socket.

Som etim es H unter’s investigations o f n ature led h im  into situ a
tions o f h ig h  adven ture or low  com edy. An exa m p le  that dem on
strates both is an episode that took p la ce  at his E a rl’s Court m en ag
erie. One even ing, h earin g the sound o f uncontrolled frightened  
b arkin g, h e rushed out into the yard from  w h ich  the loud yelps w ere 
com ing, to find several o f  h is best dogs in  a state o f  abject terror. Tw o 
o f the cap tive leopards, h a vin g  broken their chain s, had the canines 
cornered and w ere em ittin g those low -pitched sn arlin g  grow ls that
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com e ju st b efore th e leth a l leap. Im p ulsive as ever, H unter dashed 
betw een  the cats and th e ir  prey, seized the n ape o f a  leopard ’s neck 
in  ea ch  hand, and dragged the sn arlin g  beasts b ack  to their cage. 
Im m ediately  upon sn ap pin g shut the lock, h e realized  w h at he had 
done, and prom ptly fe ll to the ground in  a dead faint.

On other occasions, it m ust be adm itted, the scien tist’s relentless 
pursuit o f research  m aterial led h im  into situations o f in trigue or 
even thoughtless deceit. T h e  tale o f  the Irish  Giant, C h arles Byrne 
(a.k.a. O ’Brien), has been tw ice  told even by storytellers w ho have 
forgotten the n am es o f the protagonists or the background against 
w h ich  they played out th eir conspiratorial roles. T h e  saga o f Byrne 
is a saga o f body-snatching. M ore than that, it is a  saga that epito
m izes the heedless w a y  in  w h ich , un til quite recently, som e o f the 
best m ed ical scientists h a ve  gone about the business o f studying the 
m ach in ery  o f the hum an  body.

T h ere  are  two versions o f the saga. T h e  first is the better-known 
one, o rig in ally  told in  D rew ry O ttley’s 1835 L ife  o f  John Hunter. T h e 
second is not as fa m ilia r, but n everth eless is probably m ore authen 
tic, s in ce it is the n arrative  o f  John C lift, H unter’s am an uen sis during 
the last years o f  h is life. W hat follow s is based on C lift ’s account.

C harles B yrne w as born in 1761 o f quite ordinary-sized parents in 
the sm all v illa g e  o f L ittleb ridge n ear the border betw een the counties 
o f T yrone and D erry in  the north o f Ireland. By his late teens h e had 
reach ed  the h eigh t o f  e igh t feet tw o inches. T h ese days, such gan 
glin g  young m en  buy them selves an a th letic  supporter and a p air o f 
sneakers and head off to M adison Square Garden. But professional 
basketball not h a vin g  been invented, the long-legged lad undertook 
to exh ib it h im se lf at fa irs, theaters, and a n yw h ere else that curious 
country fo lk  m igh t w illin g ly  be separated from  a  fe w  coins. R ecog
n izin g the p ecu n iary  advantages that m ight accru e from  a larger and 
better-heeled audience, an  enterprising fe llo w  in  the n eighboring 
v illa g e  o f Coagh, one Joe V ance, took it upon h im se lf to becom e 
B yrne’s agent. F in din g a star-quality nom  de theatre  for h is clien t did 
not tax  the inven tiveness o f  the sm all-tow n hustler— the sobriquet o f 
Irish  G iant w as the obvious choice, and London w as the obvious 
destination for two country boys setting out on the road to show-biz 
fortune. T h e im presario  and h is would-be star arrived  in  the b ig  city 
on A p ril n , 1782, and tw o w eeks later p laced th is advertisem ent in  a 
London new spaper:

Irish Giant. To be seen this, and every day this week, in his large 
elegant room, at the cane shop, next door to late Cox’s Museum,
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Spring Gardens. Mr. Byrne, the surprising Irish Giant, who is 
allowed to be the tallest man in the world; only 21 years of age.
His stay w ill not be long in London, as he proposes shortly to visit 
the Continent. . . . Hours of admittance every day, Sundays ex
cepted, from 11 till three; and from 5 till 8, at half-a-crown each 
person.

At first, th in gs w ent w ell. But the sh in y coin o f the rea lm  soon 
showed its other side— too m uch o f it too q u ick ly  w as the ru in  o f our 
p ro vin cial M utt and Jeff. B yrne took to drin k just about the tim e that 
the n ovelty o f h is size b egan  to lose its hold on his audiences. T h e 
crow ds o f spectators grew  sm aller, h is advance-m an  V an ce le ft him  
for green er pasture-boys, and he w as v ictim ized  by thugs w ho found 
h im  easy to rob durin g his frequent booze-sodden episodes o f com a. 
H is country-bred lungs, accustom ed to the in vigoratin g  freshn ess o f 
Irish  air, could not tolerate the oxygen-poor sm ogginess o f London’s 
hum id  filth. W hen h e aw oke in the m uddy gutter one m ornin g cou gh 
in g blood, he kn ew  that he had fa lle n  prey to the scourge o f the 
city— tuberculosis.

By June o f 1783, Byrne lay  dying. John H unter, w ho had been 
w a tch in g  h is declin e from  afar, yearn ed  to h a ve  h is skeleton, and 
sent his m an, H owison, to keep close su rve illa n ce  over a ll o f the Irish 
G ian t’s m ovem ents, in  the hope o f la y in g  hands on h is body im m ed i
ately  a fter death. H owison w as lik e  h is m aster— h e pursued his 
quarry  w ithout subtlety or secrecy. B yrne soon learned that h is ca 
d aver w as to be anatom ized by the great surgeon, and the thought o f 
it kept h im  in  a constant state o f terror. He had hoarded a residue o f 
h is dw indled  little  savings, w h ic h  he now  paid to som e Irish  friends, 
that they m igh t carry  h is rem ain s fa r  out into the N orth Sea and sink 
them  in  an  oversized lead coffin.

H unter w as able  to learn  the n am e o f the un dertaker w hom  
B yrne had chosen to prep are h is body for its aquatic b u rial, and he 
set about attem p ting to bribe h im  to turn it over for dissection as soon 
as it m ade its ap p earan ce in his parlor. N ever has a scientist borne 
a m ore su itab le surnam e. T h e  hun ter and the m ortician  m et in  an 
alehouse, w h ere  they proceeded to haggle. U n fortunately  for the 
zealous collector’s pocketbook, h e w as w e ll know n for his w illin gn ess 
to pay h igh  prices for a  va lu a b le  b io logical trophy, be it derived  from  
m an  or beast. H is first offer o f fifty  pounds w as refused. E ach  tim e h e 
raised h is bid, the m ortician  scurried  out to discuss the n ew  price 
w ith  a h astily  sum m oned b rain  trust o f h is cronies w ho had assem 
bled in  the a lleyw ay. Sen sing the eagern ess that H unter could not
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hide, they drove the p rice  h igh er and high er. F in ally , agreem ent w as 
reached  on a figure o f five hundred pounds, w h ich  the perpetually  
cash-short surgeon had to go out and borrow.

W hen Byrne died a fe w  days later, confident that h is earth ly  
rem ain s w ould soon b e sa fe ly  consigned to N eptune, the w ell-bribed 
un dertaker volunteered  to accom p an y the corpse to its m arin e 
m ausoleum . C lift has le ft a colorfu l description  o f the atm osphere in 
w h ich  the cortege w ended its fu n ereal w ay  northw ard from  London 
on that day in  early  June, to the sm all quayside from  w h ich  the 
departed w as to depart: “T h e  road w as long, the w eath er hot, the 
coffin heavy, the bearers and escort Irish. T h ey  kept up a w a lk in g  
w a ke as they w en t along, stopping to liquor up at conven ien t dis
tances as hostelries occurred.”

F in ally , com ing to an inn  w hose door w as too n arrow  for the 
coffin, the un dertaker suggested that the bu lky box be locked up in  an 
ad jacent barn. For sa fety ’s sake, the key w as g iven  to the leader o f the 
bodyguards, and the en tire troupe o f besotted m ourners retired to the 
com forts o f the tavern. B yrn e’s h ired  protectors could not have 
know n that this w h ole scen ario had been w orked out beforehand by 
the undertaker, w ho had accom p lices and tools hidden behind a pile 
o f straw  in the barn. In less tim e than  it takes a gan g o f m odern young 
hoods to strip a parked car in  N ew  York, the coffin lid  w as unscrew ed, 
the body rem oved and hidden under the straw , and its w eig h t re
p laced by p a vin g  stones. A fter su itab le refreshm en t, the fu n era l 
party returned, unlocked the barn  door, and resum ed th eir stagger
in g jou rn ey to the sea. A s soon as they w ere out o f sight the corpse o f 
C h arles B yrne w as su itably packed and stowed on a springboard 
w agon for the return  trip to London.

In the dead o f that night, the Irish  G ian t’s fu g itive  h earse drew  
up alongside a fash ion ab le  private carriage. P eerin g im patien tly  
through the p a rtia lly  d raw n  curtain s w as the grand orchestrator o f 
the en tire cloak-and-dagger schem e. In a few  m om ents, B yrne had 
been transferred, and H unter, w ith  his h uge and now quite stiff pas
sen ger propped up in  the seat n ext to him , w as cla tterin g  his w ay  
hom e to E a rl’s Court. F ea rin g  discovery, h e im m ed iately  cut up the 
corpse, separated its flesh  by b oilin g  it in  a vat sp ecia lly  b u ilt for such 
purposes, and prepared the skeleton. In later years, the un usual 
brow n discoloration  o f the bones w ould be rem arked upon by m any 
a visitor, u n aw a re  that the tin ting had been caused by rap id  b oilin g 
in a pot.

T h e  story o f  the Irish  G iant is u su ally  told (and I h ave told it this 
w ay) as one o f those a m u sin g i f  som ew hat gruesom e anecdotes that 
footnote the pages o f  m ed ical history. M uch o f the am usem ent, in
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fact, arises from  the very  gruesom eness o f  the details, the terror o f 
the victim , and its stark  contrast w ith  the sang-froid  o f the doctor- 
hero d ispassion ately  going about h is in vestigative  work. M odern 
p h ysician s and laym en  a lik e  see it as a H allow een  prank o f suspense, 
coffins, and skeletons, too fa r  rem oved from  th eir ordinary ex p eri
ence to be th reaten in g to the desired h u m an itarian  im age o f doctors 
or the ord inary person’s sense o f h is sa fety  from  such  m araudings. 
L ooking at it in  an y other w ay  w ould force both p h ysician s and laity  
to rem em b er the d istastefu l truth that u n til re lativ ely  recent tim es, 
m any a research er used h is role as a  scien tist to elevate  h im se lf not 
only above the la w  o f th e land, but also above the m ore fun dam en tal 
m oral la w  that governs the relationship s betw een  h u m an  beings. 
T h e  m ore single-m inded a m ed ical investigator w as, the m ore zea l
ous in  his p ursuit o f N atu re’s secrets, the m ore like ly  he w as to vio
late, d eliberate ly  or not, th e rights o f  H er creatures.

To the ardent investigator w h o is the hero o f th is chapter, the 
Irish  G iant w as not a person, but ju st another o f those sam ples o f 
“ research  m a teria l”  to w hose pursuit he devoted a ll h is energies. To 
h is  d iscip les o f the n ext generation, w ho would n arrate  and record 
the B yrne story, H unter’s quest justified  his m eans. I f  those m eans 
w ere a b it reprehensib le, so be it. He w as, a fter a ll, the great John 
H unter, and his m ethods w ere m ore to be envied than  criticized . His 
freedom  from  self-doubt and the sh ackles o f society’s ru les m ade 
h im , in  the eyes o f m any, the id eal m ed ical scientist.

T h e  attitudes exem p lified  in  the story o f C h arles B yrne would 
v e x  p h ysic ian s and la ity  a lik e  for the n ext cen tury  a fter H unter’s 
death. T h e  attitude o f lay  people w as one o f fe a r  and indignation; the 
attitude o f the m ed ical profession w as one o f am bivalen ce. On the 
one hand, there seem ed no other w a y  to gather certain  kinds o f scien 
tific in form ation  than to bypass the ordinary path w ays that society 
allow ed; on the other, it took a degree o f hard-hearted  arrogance, or 
at least a d u llin g  o f m oral sen sib ility, to use un suspectin g patients as 
i f  they w ere exp erim en tal anim als, or th eir dead bodies as i f  they 
w ere a n atom ical preparations.

As the n in eteen th cen tury progressed, how ever, com punctions 
b ecam e m ore com m on, the protests o f the people b ecam e louder, and 
solutions to the d ilem m a began  to be found. W hen S ir A stley Cooper, 
one o f H unter’s forem ost disciples, appeared b efore an in vestigatin g 
com m ittee o f  P arliam en t in  1828, and told its m em bers that there w as 
not one o f them  w hose corpse h e could not obtain  from  grave-robbers 
w ith in  a  day o f death, it w as c le a rly  tim e to act. In B rita in  and else
w here, anatom y law s w ere drafted providin g m eans by w h ich  cad av
ers m igh t be donated by survivors or by c iv il authorities. T h e  atmo-
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sphere o f cooperation  betw een  the profession and the people gradu
a lly  im proved as each  group b ecam e m ore sen sitive to the other’s 
concerns, and to the concerns they shared in  th eir m utual goal o f 
im provin g the h ea lth  o f succeedin g generations. A lthough there 
w ere in stan ces o f  abuse by m ed ical research ers (p articu larly  against 
m inorities and the poor) u n til w ell into our century, the m ore fla
grant exam p les b ecam e ever few er. B ehavior w as even tu ally  codified 
into statem ents o f eth ics reflectin g the concern o f scientists w ith  the 
w e lfa re  and the rights o f  those they studied. It is a source o f consider
able pride to the m ed ical profession that the p h ysician  m em bers of 
today’s H um an Investigation  Com m ittees are the staunchest protec
tors o f the sam e righ ts and dign ities o f patients that their forebears 
o f a cen tury ago fe lt so free  to vio late in the nam e o f science.

A ll through the lon g period o f productive research, John 
H unter’s p rivate  p ractice  grew . B egin nin g in 1775, the first year in 
w h ich  he earned m ore than a thousand pounds, it reached  a level 
that a llow ed  h im  greater freedom  to p urch ase w h atever specim ens 
and tech n ica l h elp  h e  needed. H is p ra ctice  b ecam e even  larger after 
h e w as n am ed Surgeon E xtraordin ary to the K in g in 1776. Upon the 
death o f P erciva l Pott in  1788, H unter w as ackn ow ledged by a ll as the 
first surgeon o f G reat B ritain. H e w as n am ed Surgeon-G eneral o f the 
A rm y and Inspector-G eneral o f  R egim en tal H ospitals, both o f w h ich  
added to his incom e, but dem anded tim e and effort.

In spite o f h is success in  practice, H unter n ever enjoyed the m ore 
routine aspects o f  p atien t care. He w ould not hesitate to travel an y
w h ere to see an interestin g case or help  out w ith  a  difficult problem  
in c lin ica l m anagem ent, but h e ch afed  under the necessity o f takin g 
care  o f everyday problem s. H eedless o f am enities, he often m ade his 
irritation  know n to those m an y w ea lth y  Londoners w ho cam e to him  
w ith  m inor com plaints. H e considered h is h uge d a ily  p ractice  to be 
the source o f support for h is research  endeavors, and he m ade no 
attem pt to act otherw ise. On one occasion, he said to h is pup il W il
liam  Lynn, as h e w as going off to m ake a house call, “ W ell, Lynn, I 
m ust go and earn  this dam ned guinea, or I sh a ll be sure to w ant it 
tom orrow .” And yet he w ould som etim es refuse a fee  w h en  he fe lt his 
patien t w as too poor or judged  that he had not been helped by the 
treatm ent.

H unter believed, as do a ll good surgeons, that the h ea ler ’s great
est sk ill is h is judgm en t, esp ecially  the ju d gm en t that restricts su rgi
ca l operations to situations in  w h ich  m ore con servative m easures are 
to no avail. In that era  b efore eith er antisepsis or anesthesia, such  a 
ph ilosophy w as not only prudent but m andatory, although m any 
disagreed. He once com pared the practitioner w ho resorted to sur-
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gery u n n ecessarily  to “ an arm ed savage w ho attem pts to get that by 
force w h ich  a  civ ilized  m an  w ould get by a  stratagem .”

W hen he m oved h is fa m ily  to 28 L eicester Square in  1783, 
H unter’s incom e from  p ractice  had reached  five thousand pounds a 
year and w as go ing up. H e had enough m oney to convert his house 
in  such  a  w a y  that it could provide h im  a ll the liv in g  and w orkin g 
sp ace h e needed. It took two years and six  thousand pounds to com 
plete it, but h e considered the m oney w e ll spent, even though it 
m eant that his incom e w ould  hen ceforth  n ever exceed  his exp en di
tures. T h e  sum ptuous m ain  house adjoined the m useum , a room 
fifty-tw o by tw enty-eight feet, h a vin g  a ga llery  a ll around, w ith  a 
skyligh t for a roof. Beyond the m useum , a glass door tw elve feet h igh  
opened into the G reat Salon or Converzatione Room, a b eau tifu lly  
decorated ch am b er one hundred by fifty feet, h un g w ith  va lu ab le  
paintings. A nother door separated this room  from  a  sem icircu lar 
lectu re theater w hose w a lls  w ere lined a ll around w ith  shelves hold
in g  the sp ecim ens that H unter used to illu strate h is lectures. N ext to 
th e lecture h a ll w as a d raw in g room w h ic h  could be used for m eet
ings. B ehind a ll o f this w as a courtyard, part o f w h ich  w as glass- 
covered. Upon crossing the courtyard, one entered the b ack  o f an 
other house in  the ad join ing C astle Street, also owned by H unter, and 
used as a hom e for his house-pupils and for offices, in clu d in g the 
p la ce  from  w h ich  h e published his ow n m onographs and books. In 
a ll, the grounds m ade up a large  estate, on the eq uivalen t o f three 
b u ild in g lots.

A lthough a d readfu l lecturer, H unter w as a teach er w ithout peer 
to his p rivate  pupils. To be w ith  h im  daily, to see h im  solve difficult 
c lin ica l problem s, to help  h im  w ith  h is experim ents, and to observe 
h is m ind at its sub lim e w ork— there could be no better w ay  to learn  
the art and scien ce o f m edicine. E ach  pup il paid a fee  o f five hundred 
guineas, and w as bound to his teacher for a period o f five years. Those 
p riv ileged  to liv e  in  his fa m ily  as house-pupils w ere the most fortu
nate o f the lot. T h ey  w ere the ones w ho cam e to understand h im  best, 
w ho kn ew  that he spoke as an oracle o f the com ing science. T h ey  
learn ed to interpret the words and the rhythm s o f his w isdom , and 
they learn ed that his speech had the sound o f truth.

L eicester Square w as not unaccustom ed to fam ous men. Isaac 
N ew ton h ad  lived  in  a house that fronted on it in  St. M artin ’s Street, 
and W illia m  H ogarth had com e w ith  his n ew  bride to set up a house
hold in  1733. W hen John and A n ne H unter bought th eir property, they 
w ere  w ell aw are  that Joshua Reynolds w ould be their neighbor at 
num ber 47, w h ere he had m ade h is hom e sin ce 1760. L iv in g  on the 
opposite side o f the square, the H unters w ere bound to becom e
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Having convinced John Hunter to sit for Sir Joshua Reynolds, 'William 
Sharp made this engraving of the finished portrait. The great natural
ist is surrounded by the memorabilia of his career. (Courtesy of Prof. 
Thomas Forbes)

frien d ly  w ith  S ir Joshua and his sister, esp ecially  in  v iew  o f A n n e’s 
interest in the arts.

C olleagues, and no doubt Reynolds h im self, frequently  urged 
H unter to sit for his neighbor, but w ere a lw ays refused. F in ally , at the 
insisten ce o f another friend, the en graver W illiam  Sharp, h e agreed 
to go through the d isagreeable procedure. Im patient, fidgety, and 
regretting every m om ent o f the lost tim e, he w as a predictably poor
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subject. It took a great deal o f trav ail and grum blin g, but at last the 
portrait seem ed to be n earin g a b arely  satisfactory state o f com ple
tion. And then one afternoon, ju st as R eynolds had given  up on the 
possibility  o f producing a  truly fine portrait, a  rem ark ab le  th in g h a p 
pened. For a fe w  m inutes, H unter seem ed to forget w h ere h e w as, and 
fe ll into a state o f reverie, as though com m unin g w ith  the sources o f 
h is genius, listen in g to “ w h isp erin gs from  the Infinite.” W ithout d is
turbin g the stillness o f that en chan ted instant, R eynolds turned his 
alm ost-finished portrait upside dow n and m ade a n ew  sketch o f 
h is su b ject’s transported fa ce  betw een the legs o f  the old. H e started 
h is pain tin g  a ll over again. W hat h e la id  down over the previous 
p icture w as considered a  m asterpiece w h en  it w as exh ib ited  the 
fo llo w in g  year at the R oyal A cadem y o f the Arts.

In the portrait, H unter is surrounded by the souvenirs o f h is life. 
A m ong them  are a preparation  o f the injected  blood vessels o f  the 
lungs, an  opened folio  volum e o f h is m anuscrip t on w h a t he called  
th e “ graded series” o f com parative anatom y, and the low er lim bs o f 
C h arles R yrne’s discolored skeleton. E ach  year on the occasion o f the 
H un terian  Oration, the portrait is hun g fa cin g  the assem bled au d i
ence, above the Orator. Lost in  thought am ong h is most prized 
m em entos, John H unter speaks m ore eloquently to h is fe llo w  sur
geons at these assem blies than ever did any invited  professor.

In 1785, w hen  he w as fifty-seven years old, H unter began to exp e
rien ce  episodes o f chest pain. A t first occu rrin g only d urin g strenuous 
exertion, they began after a tim e to grip  h im  on m uch less drastic 
provocation. A s alw ays, he m ade good use o f h is infirm ity, ru sh in g to 
a m irror on m ore than one occasion o f seizu re in order to see on his 
ow n fa ce  the expressions o f pain  and fr ig h t that accom p an y an at
tack o f an gin a  pectoris. G radually, h e learn ed to avoid the rapid 
a ctiv ity  and stair-clim bin g that brought on his spasm s, but h e had no 
control over his turbulent thoughts, nor could h e acq uire at th is stage 
in  h is life  a seren e disposition. For every one o f h is students and close 
friends w ho adored h im  for his essential goodness, there w ere five 
m en w h o despised every c e ll in  his pugnacious body. For every  per
son w hom  h e had helped through life  w ith  acts o f genuin e kindness, 
there w ere a  dozen others h e had insulted. H e had a ll h is years been 
contem ptuous o f m ediocre m en, and his greatest rages o f com bative
ness erupted w h en  those m ediocrities took positions antagonistic  to 
h is own. It w as not so m uch a question o f b ein g un ab le to suffer fools 
g lad ly— he couldn ’t suffer them  at all.

U nfortunately, now  H unter’s C eltic  em otions poured forth  from  
a h eart that w as but poorly nourished by hardened coronary arteries. 
In m om ents o f stress, its blood-starved m uscle cried  out a w arn in g
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that w as a lw a y s forgotten the n ext tim e h e a llow ed  his a n ger to get 
the better o f him . H e w as a w are  that he lived  in  peril, but he refused 
to learn  the prop h ylactic  va lu e  o f w a lk in g  aw ay  from  a  confronta
tion. By his sixty-fifth  birthday, a n gin a  had becom e an old adversary, 
to w hom  John H unter knew  h e m ust lose the last battle. “ M y life ,” he 
said, “ is in  the hands o f any rasca l w ho chooses to annoy and tease 
m e.”

T h e  final collision  took p lace in  the boardroom  o f St. G eorge’s 
H ospital on O ctober 16, 1793. H unter w as hotly involved  in a debate 
occasioned by b is  support o f two young Scotsm en w ho had applied 
for adm ission as su rg ica l students. W hen a statem ent h e m ade w as 
contradicted by one o f his opponents in  the discussion, h e rushed out 
o f the room  in  a fury, h is m ortally  wounded h eart sh riek in g its last 
p a in fu l w arn ing. He collapsed life less into the arm s o f a ph ysician  
w ho chan ced  to be stan din g n ear the door. T h e  h ea lin g  p rin cip le  had 
departed from  John H unter’s body.

T h u s died the m ost illustrious o f surgeons. It is fitting that his 
gratefu l countrym en, a fter a lapse o f sixty-six  years, w ould tran sfer 
h is body to an  honored spot in W estm inster A bbey from  its n ear
forgotten first restin g p la ce  in  the crypt o f St. M artin-in-the-Fields 
ch u rch  n ear T ra fa lg a r  Square. It is fitting also that one o f the earliest 
proponents o f D arw in ’s theory o f evolution, C h arles L yell, should lie  
at h is head, and Ben Jonson, another kind o f poet, at h is feet. T h ere 
in  the north n ave  o f the abbey m ay be seen the brass plaque that 
rem inds the liv in g  w orld o f w h a t it owes to John Hunter:

T he Royal College of Surgeons o f England has placed this tablet 
on the grave of Hunter to record admiration of his genius, as a 
gifted interpreter o f the D ivine power and wisdom at work in the 
laws of organic life, and its grateful veneration for his services 
to m ankind as the founder o f scientific surgery.

N one o f the w ritten  b iograp hies or H unterian  O rations has ever 
done ju stice  to the tow erin g m ountain  o f inform ation, anecdotes, 
data, and hints that form  the h isto rical h eritage o f John H unter. Even 
the m ajor books that h a ve  been published tend to em p hasize certain  
directions that h is sp irit took, at the expense o f the several others. 
P erhaps in  som e future tim e the approp riately  in tu itive  and vora
cious reader and th in ker w ill appear w ho can  focus the proper ta l
ents on the w ork. He or she w ill h ave to be gifted  w ith  a n arrative 
style that is equal to the task o f w ea vin g  a  literary  tapestry m any- 
colored and m ultifibered  enough to show  the w h ole  pan oram a o f the 
m an. T h a t w riter w ill h ave to be a surgeon, a naturalist, a  psychoana-
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lyst, a  h istorian, a philosopher, a physiologist, an em bryologist, a 
dentist, a  socia l critic, and a very  sen sitive soul.

No other surgeon has ever had the com m an ding effect on his art, 
on h is science, and on the quality  o f  the contributions o f those w ho 
follow ed  h im  that John H unter did. And yet h e w as, in  truth, less a 
surgeon than h e w as a naturalist. O ne o f his b iographers, W illiam  
Q vist, has w ritten  o f h im , “John H unter w orshipped N ature w ith  
profound hum ility . H e w as not ju st a d iscip le o f  N atu ra l H istory— he 
w as its H igh P riest.” M ore than  that, h e w as its sm all boy, never 
losing h is g ift o f looking at life  through the w ondering eyes o f ch ild 
hood, w an tin g “ to know  a ll about the clouds and the grasses, and w h y 
the leaves chan ged colour in  the autum n.”
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‘ Without Diagnosis, 

There Is No 

Rational Treatment ”

R E N E  L A E N N E C ,
I N V E N T O R  O F  T H E  S T E T H O S C O P E

Die Frucht der Heilung wdchst am Baume der Erkentniss. Ohne Diag
nostic keine vernunftige Therapie. Erst untersuchen, dann ur- 
theilen, dann helfen.

T he fru it  o f  hea lin g  grow s on the tree  o f understanding. W ithout 
diagnosis, th ere  is no ra tio n a l treatm ent. E xam ination  com es first, 
then  judgm ent, and th en  one can  give help.

—C arl G erhard t, W urzburg, 1873

Tom orrow  is A lu m n i D ay at m y m edical school. B ecause I rem ained 
in  N ew  H aven a fter m y class dispersed itse lf  to internship s in  other 
parts o f the country, I lik e  to th in k  that I serve the u n iversity  as a 
ch an geless m em ento o f the good old days— everybody’s good old salad 
days. A ctu ally , it is not I w ho am  changeless, but rath er m y im age of 
each  y ea r’s retu rn in g old grads. In the effervescen ce that results from  
the b u bb lin g up o f brigh t m em ories, every  a lum n us and alum n a 
seem s forever young, as though som e gentle fixative had preserved 
a ll o f  them  ju st as th ey w ere at the palm y conclusion  o f those four 
years o f profession al ripen ing. W hat I see w h en  I greet an  old class
m ate is w h at I saw  on graduation  day in 1955, and w h a t w e talk  about 
in  the first m inutes o f  our conversation  is w h a t w e w ere ta lkin g about 
then. T h a t in itia l instan t o f  recognition  at every reunion is golden. It
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re-creates youth and reconstitutes the optim istic verve  w ith  w h ich  
w e first set out to conquer, quite literally , the ills  o f m ankind.

B efore w e old classm ates let the conversation sh ift to m atters o f 
present-day concerns, there is lik e ly  to be, as in  a ll such enthusiasm s, 
som e jo cu la r  talk  o f “ Do you rem em ber the tim e w h e n . . .  ?”  And even 
i f  not spoken, even i f  w e  don’t get around to articu latin g  it durin g the 
course o f the w eekend, there is the flood o f quite sp ecific rem em 
b ran ces that is evoked by each  n ew ly  arrived  face. O urs w as a  sm all 
class— only seventy-six  m en and fou r w om en traveled  those even tfu l 
fou r years together— and w e shared a lot. W e w ere in  com pany con
stan tly  for the first two years and n ever fa rth er than  a fe w  corridors 
a w a y  from  each  other durin g the final two. W e a ll bought our first 
stethoscopes on the sam e afternoon.

N ow , that w as one glorious day. T h e  cerem ony o f the b uyin g of 
the stethoscopes, im m ed iately  dubbed “ hearing-iron s” by a  c lass
m ate from  O klahom a, m arked the second o f four w ell-spaced rites o f 
passage that sequen tia lly  brought us the fu ll in h eritan ce  o f H ippoc
rates. T h e  first had been the tim orous m om ents o f introduction to the 
cadaver, the very  instant o f in itiation  into the priesthood o f m edicine. 
T h en  tow ard the end o f the sophom ore year w as bestow ed the righ t 
to ow n ersh ip  o f the sacred  stethoscopic b adge o f office, acquired  in  
exch a n g e for seven or eight dollars at the local m ed ical bookstore, 
called  the W hite Shop and presided over by a  tutelary tradesm an 
n am ed M eyerow itz. S ix  m onths later, w ith  hesitation  scarcely  less 
trem ulous than  the w ell-rem em bered an xiety  o f our first contact 
w ith  corpse dissection, w e w ere perm itted to exa m in e a liv e  patient. 
A nd finally, there cam e step n um ber four: w h en  courses w ere com 
pleted, exam s passed, and no b alan ce rem ain ed  on the b u rsar’s bill, 
w e  b ecam e real doctors, or at least w e w ere  so certified by a school 
w h ich , h a vin g  been at the business for alm ost 150 years, w as consid
ered by the state licen sin g  authorities to know  w h a t it w as doing.

O f a ll o f the four stations on our w ay, none m arked a transition 
m ore sign ifican t than  the b u yin g o f the stethoscope. By the w earin g 
o f that in sign ia , w e b ecam e in stan tly  recogn izab le as doctors. In 
those days, nurses m igh t be granted its m om entary use in  order to 
take a  blood pressure, but no one else dared presum e to touch the 
ven erated  instrum ent or to carry  it n ecklaced  around the collar. It 
w as at once a m edal for achievem en t, an in sig n ia  o f rank, and a 
sym bol denoting power; a ll o f us, in clu d in g the w om en, thought o f it 
as the doctor’s ph allus. As third-year m ed ical students, w e quickly 
learn ed  to com port our stethoscoped selves w ith  that casu al a ir  that 
conveys both in sou cian ce and Wisdom. I know  o f no m ore tellin g 
com m en tary on the present eg alita ria n  status o f a ll segm ents o f  w hat
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are today eu p h em istica lly  called  the h ealth -care professions than the 
fa ct that the stethoscope is no m ore the sole property o f the ph ysician  
than is the w h ite  coat. T h e  legatees o f the long-dead M eyerow itz have 
n ever been busier.

W hatever its fun ction  as a sym bol o f rank, the stethoscope w as 
an  a m azin gly  efficient instrum ent in  the days w h en  I first learn ed to 
use it, and it rem ain s so today in  spite o f MRI, CT, and a ll other 
alp h abetized  and acron ym ic m odernities. A lthough it is nothing 
m ore than  a d evice  to conduct sounds to the ear, its invention  in  1816 
opened up an en tire n ew  ran ge o f diagnostic possibilities to p h ysi
cians, and m u ch  m ed ical thought for m ore than a subsequent cen 
tury w as devoted to describ in g the various w ays in  w h ich  it could be 
used to detect subtle c lues to disease. R id ing ligh tly  in  the coat pocket 
o f the p h ysician , it w as a readily  a v a ila b le  com panion in  diagnosis 
and an in v alu a b le  aid  in  teach in g students the elem ents o f  pathologi
ca l processes. T h is  ch ap ter is about its invention  and its inventor.

T h e  H ip pocratic Corpus contains the first m ention that there is 
a usefu ln ess in  listen in g to the sounds that em an ate from  w ith in  the 
recesses o f the body. In D eM orbis  is written; “ You sh a ll know  by this 
that the chest contains w ater and no pus, i f  in  ap p lyin g the ear during 
a  certain  tim e on the side you p erceive a noise like  that o f boiling 
v in eg ar.” T h e  sloshin g o f a ir  and fluid  in  the thorax, called  succus- 
sion splash, is another sound recorded by one o f the H ippocratic 
authors, as is the “ creak in g lik e  n ew  lea th er” that is heard w h en  a 
b it o f in jured  lu n g rubs again st the inside o f the chest w all. In the 
seventeenth century, both Robert Hooke and W illiam  H arvey de
scribed the sound o f the beatin g heart. It w as Hooke, in  fact, w ho 
predicted the diagnostic rich es that w ould in  later cen turies be found 
b y studying the noises produced in  m an ’s in tern al m achin ery. In an 
aston ish in g b it o f  prescien ce, h e w ent so fa r  as to suggest that it 
m igh t prove possible to augm en t the ea r ’s a b ility  to ap p reciate  the 
in d iv id u al sounds and the differences betw een them;

Who knows, I say, that it m ay be possible to discover the Motions 
o f the Internal Parts o f Bodies, whether Anim al, Vegetable, or 
M ineral, by the sound they make, that one m ay discover the 
Works perform ’d in the several Offices and Shops o f a M an’s 
Body, and thereby discover w hat Instrument or Engine is out of 
order. . . . And som ewhat more o f Incouragement I have also 
from Experience, that I have been able to hear very plainly the 
beating o f a Man’s Heart, and ’tis common to hear the Motion of
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Wind to and fro in the Guts, and other sm all Vessels, the stop
ping of the Lungs is easily discover’d by the Wheesing, the Stop
ping of the Head, by the hum m ing and w histling Noises, the 
slipping to and fro of the Joynts in many cases, by crackling, and
the like To m e these Motions and the other seem only to differ
secundum m agis & minus, and so to their becoming sensible 
they require either that their Motions be increased, or that the 
Organ be made more nice and powerful to sensate and distin
guish them  (to try the contrivance about an Artificial Tym pa
num) as they are, for the doing of both of w hich I think it not 
impossible but that in many cases there may be Helps found.

T h e  m odern process o f exa m in in g  patients attained its present 
form  because o f G iovanni M orgagni. H is w ork led in elu ctab ly  to the 
era in  w h ich  the art o f p h ysica l exam in ation  w as developed. In his 
D e Sedibus, M orgagni described som e seven hundred cases in w h ich  
the sym ptom s o f illn ess could be traced a fter death to their organs o f 
origin. A s strange as it m ay seem  to us two hundred years later, h is 
findings w ere a revelation  w h ich  m any contem porary ph ysician s 
greeted w ith  astonishm ent, accustom ed as they w ere to b lam in g d is
ease on such vaguenesses as ill  w inds, la x  m orals, m iasm as, and a 
m uch -m align ed  D eity. T h a t b r ie f  period o f w onderm ent w as su c
ceeded by a  long era durin g w h ich  the m ain  interest o f m edical 
investigators w as to find m eans o f id en tify in g  the organ ab n orm ali
ties w h ile  the sick  patient still lived. T h is is, o f course, the purpose 
o f the m odern p h ysica l exam in ation — the looking, and tapping, and 
listening, and fee lin g  that e lic it the evidence o f disease and localize  
it to its organ o f origin. In the evolution o f that art, there is no greater 
contribution than the invention  o f the p h ysician ’s first and most use
fu l d iagnostic instrum ent, the stethoscope, a product o f the uniquely 
Fren ch  approach  to M orgagni’s work.

But b efore n arratin g the story o f the stethoscope, there is an 
eq u ally  in terestin g and m uch shorter ta le  to be told about the origins 
o f another m ethod o f p h ysica l diagnosis w h ich  preceded it by alm ost 
h a lf  a cen tury— the techn ique o f percussion. Most patients w ho have 
had their chests thum ped by the fa m ily  doctor h ave probably w on
dered ju st w h a t sort o f inform ation  can  be obtained from  that m yste
rious procedure. T h e p h ysician  places the flat o f h is palm  on one’s 
trunk and d elivers a fe w  sm art taps on h is outstretched m iddle finger 
w ith  its fe llo w  o f the other hand. T h e  resulting sound, i f  listened to 
carefu lly , is heard  to be eith er dull or resonant, depending upon 
w hether the un derlying area  o f chest or abdom en contains a solid or 
a hollow  structure. T h e note m ay be as resounding as a drum  or as
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flat as a block o f wood. I f  one w ish ed  to determ ine how  m uch beer, 
for exam ple, is le ft in  a p a rtia lly  em pty keg, he m igh t begin  by per
cussing at the bottom  and then grad u ally  m oving the tapping higher. 
As soon as the air-filled  upper portion o f the keg is reached, the flat 
sound is replaced  by a deep h ollow  tone. It is not surprisin g that 
percussion  w as invented b y  an  in n keep er’s son, the A ustrian  p h ysi
c ian  Leopold A uenbrugger.

A lthough th e story m ay w ell be apocryp hal, the young A uen b rug
ger is said  to h a ve  m ade his d iscovery w h ile  tapp ing out the contents 
o f  h is fa th e r ’s beer barrels. W hat is know n for certain  is that h e did 
his research  on th e techn ique a fter h e had grow n  up to be P hysician- 
in -C h ief to the H ospital o f  the H oly T rin ity  in  V ienna. H avin g recog
nized the poten tia lities o f  percussion, he spent seven years studying 
the m ethod on his patients and confirm ing his results at autopsy. 
In addition, he conducted exp erim en ts on cadavers to test h is hypo
theses.

A uen b rugger w as a sk illed  m usician . He understood such  things 
as resonance, pitch, and tonal quality. He m ade good use o f his 
know ledge durin g his studies o f percussion, but, b ein g a m odest and 
good-natured fellow , did not delude h im se lf into th in kin g that others 
w ould n ecessarily  va lu e  or even  understand h is contribution. H ere 
fo llow  a fe w  sentences from  the p refa ce  to the book in  w h ic h  he 
described h is discovery:

I have not been unconscious o f the dangers I must encounter; 
since it has alw ays been the fate o f those who have illustrated 
or improved the arts and sciences by their discoveries, to be 
beset by envy, m alice, hatred, detraction and calu m n y.. . .  What 
I have written I have proved again and again, by the testimony 
of my own senses, and amid laborious and tedious exertions;—  
still guarding, on all occasions, against the seductive influence 
of self-love.

T h e  p refa ce  concludes w ith  a sentence that should serve as an in vio
lab le  ru le  for a ll scien tific  w riting: “ I h a ve  not been am bitious o f 
ornam ent in m y m ode or style o f w ritin g, b ein g contented i f  I sh all 
be understood.”

A uen b rugger w ould probably h a ve  w elcom ed a little  envy, m al
ice, hatred, detraction, or calum n y, b ecau se such responses would 
h ave signified that som eone w as paying attention to his work. As it 
was, the scien tific  com m unity o f E urope responded w ith  n eglect or 
aloofness. Not b ein g one to push h im se lf into the pu b lic  eye, A uen 
b rugger did not do m ore to ad van ce h is ideas than to pub lish  a second
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edition o f h is book tw o years later. In fact, by the tim e o f that second 
edition h e had resigned his hospital post and begun to enjoy, at the 
age o f forty, the g em iitlich  life  o f a successfu l V ien n ese practitioner 
w h o w as a favorite  o f  the em press, a lover o f the opera, and the 
adorin g husband o f a b ea u tifu l w ife.

P ercussion  w as doubtless a u sefu l technique, but it a rrived  on the 
m ed ical scene too early. T h e  w ork o f M orgagni had not yet becom e 
w e ll know n, and so the search  for m ethods o f p h ysica l exam in ation  
had not begun. A u en b ru gger announced h is d iscovery at a tim e w hen  
observations o f the pulse and b reath in g w ere the only know n m eth
ods for ev a lu a tin g  the chest. H is book w as w ritten  on the very  brin k  
o f the tim e w h en  M orgagni’s w ork w ould  m ake the search  for p h ysi
cal signs su ch  a va lu a b le  part o f diagnosis. It van ish ed  into obscurity, 
to be saved h a lf  a cen tury later by a F ren ch  p h ysician  w ho rediscov
ered it in  1808, one year b efore A u en b ru gger’s death. T h a t ph ysician , 
Jean-N icolas Corvisart, translated the G erm an text into Fren ch  and 
popularized  its m essage, dem onstrating the m any w ays in w h ich  
percussion  could be used. So lost had A u en b ru gger’s great contribu
tion becom e that it w ould h ave been a sim p le m atter for C orvisart to 
c la im  it as his own, but h e refused, stating later o f h is predecessor, 
“ It is h e and the b ea u tifu l invention  w h ic h  rig h tly  belongs to him  
that I w ish  to reca ll to life .”

C orvisart w as one o f the early  figures in  w h a t m ay be called  the 
golden age o f Fren ch  m edicine. Led by p h ysician s in  P aris, a  g litter
in g tran sition al period occurred b egin n in g around 1800, w ith  enor
m ous em p hasis on diagnostic a ccu racy  based for the first tim e sin ce 
the H ippocratics on direct, detailed  observation o f sick  people. T h is  
w as the in fa n cy  o f c lin ica l m ed icin e as w e know  it today, an  in fa n cy  
w h ic h  b egan  as th e fresh  w inds b lo w in g north from  M orgagni’s Italy 
sw iftly  dispersed the ea rlier fa n c ifu l theories o f  disease causation  
and diagnosis. T h e  Fren ch  m ade them selves h eir  to M orgagni, by 
fix in g  th eir focus on in d ivid u al path o lo gical processes, and strivin g 
m igh tily  to im plem en t the great P aduan ’s dictum  that signs and 
sym ptom s are “ the cry  o f  the sufferin g organs.”

O f a ll o f  the countries o f Europe, F ran ce w as the m ost prepared 
to savor the freshn ess o f those new  breezes o f m ed ical discovery. It 
w as, a fter a ll, the lan d o f revolution. A m ong the results o f 1789 w ere 
the closin g dow n o f the old m ed ical colleges and the begin nin gs o f a 
n ew  sp irit o f  inquiry, usin g the crite ria  o f close observation and 
un biased interpretation. In this atm osphere, Fren ch  ph ysician s o f 
the ea rly  n in eteen th century, inspired  p a rticu la rly  by the exa m p le  o f 
C orvisart and a  fe w  others, turned th eir attention to the seekin g out 
o f correlation s betw een  the sym ptom s o f the sick  and th eir findings
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at postm ortem . C orvisart w as not only a gifted  doctor, h e w as his own 
pathologist. H e w as the true founder o f  the Fren ch  school, in  w h ich  
ea ch  patien t b ecam e part o f  a w ide-ran gin g three-part study: first, to 
iden tify  the w ays in w h ic h  certain  groups o f sym ptom s consistently 
occur together to produce som e sp ecific disease w h ic h  can  be c la ssi
fied into a gen eral category o f sicknesses; then to find the anatom ical 
ch an ges that are responsible for the sym ptom s; finally, to add to the 
description  o f each  disease a list o f those findings that a ph ysician  
can  recogn ize by a ca refu l p h ysica l exam ination . T h u s did C orvisart 
b ecam e th e a ccoucheur  at the b irth  o f m odern c lin ica l m edicine.

It is not su rp risin g  that foreign  visitors to the Fren ch  hospitals 
in those days w rote hom e to th eir colleagues that the en tire P arisian  
school w as “ sen sualist.” In m ed ical term s that p a rticu la r w ord im 
plied  h igh  praise. It im plied  that the p h ysician s o f P aris had ab an 
doned conjecture and in  its p lace seized upon the visib le, palpable, 
audible, and even tastable and sn iffab le rea lities  that w ere a va ila b le  
to their five senses. H ypothesis and guessw ork no longer held pride 
o f p la ce  in the d iagnostic arm am en tarium , w h ich  thus b ecam e m uch 
m ore a  u sefu l set o f tools than a b ag o f tricks. Corvisart, the per
sonification o f the new  objective approach, referred  to his great book, 
Essay on th e Diseases a n d  O rganic Lesions o f  the H eart and Great 
Vessels, as “ a w ork o f pure p ractice  founded on observation and exp e
rien ce.” On the w a ll o f  h is lecture room  w as printed the adm onition 
“N ever do som ething im portant fo llow in g pure hypothesis or sim ple 
opinion.”

L ike a few  other renow ned m ed ical personages, V esalius am ong 
them , C orvisart succum bed to the blan dish m ents and dazzle o f the 
court; he b ecam e N apoleon ’s p h ysician  in 1804, and h is retirem ent 
from  m ed icin e w as com plete a fter the em peror’s final defeat in  1815. 
But b efore he a llow ed  h im se lf to be drow ned in  courtsm anship and 
the flatteries o f the F irst Consul, h is fa r-rea ch in g  in flu en ce on 
Fren ch  m ed icin e had attracted a  group o f d istin guished pupils, o f 
w hom  none brought greater honor to his fe llo w  ph ysician s and to 
F ran ce than did the sick ly  young Breton w ho w as destined to be 
rem em bered as the inventor o f the stethoscope, R ene-Theophile- 
H yacin th e Laennec.

T h e life  o f R ene L aen n ec (1781-1826) spanned first those D ick en 
sian best o f  tim es and w orst o f tim es, and then the N apoleon ic and 
post-N apoleonic periods. T h ese w ere tum ultuous years for France. 
She w as a lan d both cursed and blessed, and the sam e m igh t be said 
o f the life  o f h er son Laennec, the tu b ercu lar genius w ho b ecam e the 
greatest p h ysician  o f the early  n in eteen th century.

So fa r  w est on the pen in su la  o f B rittany that it lies due south o f
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the E n glish  city  o f  P lym outh is Q uim per, a ch arm in g  country town 
nestled am ong heath er and forest-covered h ills. T h e  seat o f the 
bishop o f Rennes, it has a b eau tifu l cath ed ral not fa r  from  w h ich  
m ay be seen a statue erected by the p h ysician s o f F ran ce in  L aen n ec’s 
honor. H e w as born th ere on F eb ru ary  17, 1781, to M m e. M ich elle  
Laennec, w ho died, probably o f tuberculosis, w h en  the boy w as six  
years old. H is father, T h eoph ile, w as throughout his life  a vain, som e
w h a t eccen tric  fe llo w  w ho fa n cied  h im self a poet, but w ho derived 
h is precarious liv in g  from  m inor po litica l posts. F in din g h im se lf a 
w idow er, w ith  Rene, his younger brother M ichaud, and the one-year- 
old M arie-A nn e on h is hands, he set about unburdening h im se lf o f 
h is onerous paren tal obligations. H e sent the little  g ir l to be brought 
up by his aunt, and h e shipped the two boys off first to live  w ith  an 
u n cle  w ho w as a parish  priest, and a fter one year to the nearby city 
o f  N antes, to the custody o f th eir other uncle, Dr. G u illau m e Laennec.

G u illau m e w as no ordinary local doctor. H e had begun his m edi
cal studies in  Paris, m oved on to one o f the G erm an un iversities, and 
obtained his degree from  the ancien t school at M ontpellier. D raw n 
by the m agn et o f John H unter’s teachings, he n ext m oved to London 
and attem pted to enroll as a su rg ical pup il at St. G eorge’s Hospital. 
W hen h is application  w as refused, he returned to Q uim per in 1775, 
and fin ally  settled in  N antes, w h ere h is talents w ere so h ig h ly  re
garded that w ith in  tw o years he had been appointed rector o f the 
faculty.

It w as therefore into the hom e o f one o f the most d istinguished 
citizen s o f N antes that the two m otherless boys w ere w elcom ed in 
1788, to be brought up w ith  their three-year-old cousin Christophe. 
Christophe w ould one day becom e a fam ous law yer, and M ichaud, 
w h en  h e died at the age o f tw enty-seven, w as also w ell on his w ay  to 
great success in  that profession. T h a t a ll three boys did so w ell in 
th eir careers w as due in  no sm all m easure to the exa m p le  o f G u il
laum e, a m an  o f h ig h  in tellig en ce and sch olarly  attainm ent, w ho set 
proper aca d em ic  standards for the three talented boys o f w hose up
b rin gin g  h e so en th u siastically  took charge.

In the m ovem ents o f revolution and counterrevolution that 
b egan  in  1789, the L aenn ecs w ere not m u ch  affected until the so- 
called  W ars o f  the Vendee broke out in  the west, in clu d in g B rittany, 
in  F eb ru ary  1793. T h ey  started as a revolt by the peasants in protest 
again st m ilitary  conscription  and taxation; their spread resulted in 
h arsh  reprisals by the R epu b lican  governm ent. T h e  Vendee, as the 
uprisings w ere also called, w as, in fact, only the prem onitory out
b reak  o f a m u ch  larger m ovem ent that w as b egin n in g a ll over the 
country. D issatisfaction  w ith  the decrees o f the N atio n al Convention,
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an ger over the Jan uary 1793 execution  o f Louis XVI, and a deteriorat
in g m ilitary  situation  led to m ovem ents o f  counterrevolution, w ith  
som e proroyalist elem ents, throughout France. T h e  result w as that 
the infam ous Com m ittee o f P ublic Safety w as appointed by the N a 
tional C onvention, and the R eign  o f T erro r began. B etw een the sum 
m ers o f 1793 and 1794 m ore than  forty thousand “ enem ies o f the 
revolution ” w ere put to death. F in ally , in  July 1794, m oderates over
threw  the lead ersh ip  o f the rad ical Robespierrists and b egan  to undo 
their work; in  O ctober 1795, a n ew  govern m ent w as instituted, w ith  
a con servative constitution and a five-m an E xecu tive D irectorate.

T h e  excesses o f  the T erro r w ere at th e ir  w orst in Paris, but 
N antes also w as p a rticu la rly  hard  hit, w ith  three thousand citizen s 
b ein g executed. A  gu illotin e w as set up in  the P lace de Bouffay, on 
w h ich  the w in dow s o f the L aen n ecs looked out. But the gu illo tin e w as 
not fast enough to satisfy  the zealous patriots o f N antes, w ho found 
that they could k ill people m ore efficien tly  by m ass drow nings in the 
river, a quasi-ju d icia l form  o f execution  w h ich  b ecam e know n as the 
N oyade de Loire, w ith  a p a rticu la rly  degraded varian t, le m ariage 
r&publicain, in  w h ic h  naked m en w ere tied to naked w om en and 
throw n in  pairs into the w ater. A  som ew hat m ore m ercifu l type o f 
m ass execution  w as the h erd in g o f people together so that they could 
b e m ow ed dow n by ch ain  shot.

T h ou gh  the boys w ere kept to the b ack  o f the house as m uch as 
possible, R ene saw  ap p roxim ately  fifty  heads roll into the gu illo tin e’s 
basket. He very  like ly  heard  about the shootings and drow nings, and 
m ay w ell h a ve  been surreptitiou sly  present at som e o f them . H e spent 
one period o f s ix  w eeks in  constant fe a r  for his uncle, w ho had been 
throw n  into prison as a suspected n onsym p ath izer w ith  the local 
“ governm ent.”

E ven  d u rin g the w orst o f the k illin g, how ever, certain  ordinary 
a ctiv ities  continued to proceed w ith  a m odicum  o f n orm ality, and 
am ong them  w as education. T h e  three L aenn ec boys w ent on un in 
terruptedly w ith  th eir schooling, absorbing a ll they could under the 
constraints o f  the Terror, and w in n in g  a cad em ic prizes for their 
efforts.

A lth ough  h e briefly  considered a career in  en gin eering, the in 
fluen ce o f h is sch olarly  un cle  and his own fascin ation  w ith  nature 
led R ene to decide on the less prestigious profession o f m edicine. In 
the m onth o f V en dem iaire  (Septem ber) in the R evolution ary year III 
(1795), at the age o f fourteen, he enrolled at the U n iversity  o f  N antes 
to begin  h is p rofession al studies.

R en e’s em otionally  distant fa th er h a vin g  m arried  a w ell-pro
vided w idow  and been appointed a ju d ge  in  the b argain , there w as
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a little  m oney to support h is educational venture, though n ever very 
m uch; h is correspondence o f the n ext few  years is peppered w ith  
p ecu n iary  requests to T heophile. He continued to depend on his 
u n cle  G u illau m e for sp iritu al fath erin g, and for h is d aily  subsist
ence.

It w as durin g R en e’s studies at the hospitals associated w ith  the 
U n iversity  o f N antes that the first indications appeared o f h is p h ysi
cal fra ilty . S m aller than m ost boys his age, and b earin g w h at w as 
thought to be a h ereditary  predisposition to tuberculosis, h e w as 
w atch ed  over c a refu lly  (and w atch ed  overcarefu lly) by his devoted 
uncle. W hen G u illa u m e’s ow n tw enty-m onth-old ch ild  died, as, he 
w rote in a letter to Theophile, “ an unconscious victim  o f R evolution
a ry  conditions,” he b ecam e even m ore vig ila n t o f h is aesthenic 
n ep h ew ’s h ea lth  than  previously. In that sam e letter o f M ay 1796, he 
expressed the hope that R en e’s life  ach ievem en ts m igh t console him  
for the loss o f  h is own child.

It w as c lear  that G u illau m e nurtured the fond hope that his 
n ephew  w ould one day succeed h im  in h is practice. But it w as not 
enough that the boy becom e his profession al heir, he had to be every 
b it as proficient at h is w ork as w as the rector h im self. Rene w as 
constan tly  exhorted  to be d iligen t in h is studies that he m ight be fit 
to b ear the responsibilities that w ould even tu ally  be his. “ O ur c a ll
in g,” G u illa u m e told the boy, “ is lik e  a set o f ch ain s that one m ust 
carry  at a ll hours o f the day and night."

T h eoph ile, on the other hand, w ished  m igh tily  that R ene would 
choose to becom e a b usinessm an  or a law yer, both occupations 
h igh er on the social sca le  than  m edicine. T h e  boy, how ever, decided 
to continue w ith  his m ed ical studies— a decision  probably due m ore 
to h is u n cle  than  to any certain ty  that he w as doing the righ t th in g—  
and proceeded to throw  h im self into the w ork w ith  the spirited  eager
ness that w ould  ch ara cterize  his profession al labors for the rest o f h is 
life. N ot content to restrict h is lea rn in g  to the sim ple know ledge that 
passed for c lin ica l train in g in  those days, h e studied chem istry and 
physics, w h ich  he fe lt w ere necessary in  order to properly under
stand the fu n ctio n in g o f the h u m an  body. E ven  this w as not enough. 
He squeezed sufficient m oney out o f h is tight-fisted fa th er to a llow  
h im  to take courses in  L atin  and G reek as w e ll as art and dancing. 
And he learn ed to p lay  the flute, an  instrum ent that w as to provide 
h im  w ith  m an y hours o f am usem ent and inspiration  d urin g the d if
ficu lties o f  the years ahead.

B efore long, he had set h is can d le  aflam e at both ends; the w ax 
in  the m iddle began to show  the first signs that it w as susceptible to 
m eltdow n. In the sprin g o f 1798 h e developed a prolonged fever, ex-
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haustion, and som e difficulty w ith  breathin g. H e w as treated w ith  
laxatives, as called  for by contem porary m ed ical d icta w h en  the body 
w as thought to need purgin g o f som e un desirable flux. He recovered 
a fter m any w eeks, probably in  spite o f h is treatm ent, and certain ly  
not because o f it.

Y oung L aen n ec’s illn ess le ft h im  p h ysica lly  w eakened, but deter
m ined to pursue h is career. O ver the n ext two years, durin g sm all 
outbursts o f c iv il w ar, he and U n cle G u illau m e negotiated w ith  Theo- 
p h ile  in  hopes o f ga in in g  h is com m itm ent to support R ene’s m edical 
studies in Paris. M eantim e, the youth m arked tim e by repeatin g his 
hospital w ork over and over, w h ile  hold ing som e m inor posts that 
gave h im  exp erien ce in  treatin g the wounded. F in ally , on N ovem ber 
io, 1799, the life  histories o f  both F ran ce and Rene L aenn ec took a 
dram atic  turn  tow ard stability. On that day, in  the city  o f N antes, 
b ells w ere set to pealin g, celebratory cannons w ere fired, and the 
tow nspeople shouted gratefu l hurrah s to the skies— N apoleon Bona
parte had been n am ed First Consul o f the Republic.

T h e  optim ism  o f the m om ent seem s to h a ve  lightened even the 
parsim ony o f T h eo p h ile  L aennec. H avin g sent M ichaud to P aris to 
train  as a  law yer, h e could no longer resist the im portunings o f the 
a sp irin g  young p h ysician  and his uncle. In A p ril 1801, w ith  s ix  hun 
dred o f h is fa th e r ’s fran cs in  his pocket, R ene L aenn ec set out on foot 
for Paris. H e w alked  the two hundred m iles o f the jou rn ey in ten days, 
a rriv in g  w ea ry  but elated at the end o f the m onth. As soon as h e had 
settled h im se lf w ith  h is brother M ichaud  in a room  in  the Latin  
Q uarter, h e en rolled  as a m ed ical student at one o f the great hospitals 
o f  Paris, the Charite. T h e  ch oice  w as not difficult to m ake— at the 
C h arite  w as the c lin ic  o f F ra n ce ’s forem ost teacher, Jean-N icolas 
Corvisart.

Had he planned it, young L aen n ec could not have begun his 
profession al tra in in g  at a m ore fortuitous tim e. T h an ks to the 
philosophies o f the R evolution, the en tire French  system  o f educa
tion w as un dergoing a com plete revision, w ith  scien ce and m edicine 
bein g m ajor b en eficiaries o f the reform s. T h e basis o f the new  m edi
ca l pedagogy w as the hospital itself, w ith  the m ethod o f instruction 
bein g c lin ica l in  the sense that it used the hospitalized  patient, a liv e  
and dead, as its prim ary teach in g exam ple. P aris provided the ideal 
situation  for this kind o f instruction. In the last decades o f the e ig h 
teenth cen tury and the first few  o f the nineteenth, the city  becam e a 
haven  for la rg e  num bers o f young people eith er uprooted or seeking 
th eir fortunes in the m etropolis. T h e  force that m oved them  to their 
n ation ’s cap ita l w as the tide o f revolution— first the French  and then 
the industrial. T h e  increased  population, the straitened c ircu m 
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stances in  w h ich  so m any o f the m igran ts lived, and th eir dislocation 
from  the n urturin g care  o f th eir fa m ilies  created  a ch ro n ic  state o f 
crisis that kept the w ards o f the city ’s forty-eight hospitals filled (the 
in-patient census w as reported as 20,341 in  1788), and strained the 
cap acities  o f the autopsy rooms. T h e  endless hum an  tragedy un fold
in g  on the streets o f P aris w as the grim  fodder that nourished the 
rapid grow th o f Fren ch  m edicine.

D u rin g a ll o f this period, reorganization  w as takin g place. A fter 
1790, a ll hospitals belonged to the state. T h ey  w ere cen tra lly  directed 
a fter 1801 under a general council. T h e  F acu lte  de M edecine o f Paris, 
w h ich  had controlled teach in g sin ce the M iddle Ages, w as dissolved 
in  1790, lea v in g  the train in g o f doctors, as the ph ilosophy o f the n ew  
R ep u b lic  dem anded, to the rea lm  o f in d ivid u al enterprise. W hatever 
m ay be the m erits o f  such  a system  in  other areas o f  endeavor, it has 
never done an yth in g for m ed ical education excep t create chaos. Soon 
after, the country w as at w ar, the need for ph ysician s becam e even 
m ore urgen t than it a lread y w as, and som ething had to be done. T h e 
som ething w as the foun ding o f three n ew  m ed ical schools, or ecoles 
d e sante, in  Paris, M ontpellier, and Strasbourg.

F acu lty  rem uneration  at the ecoles de sante  w as legislated  in a 
m an n er that m ade it a  foreru n n er o f w h a t w e today ca ll the geo
grap h ic  fu ll-tim e system . So that the professors should not be depen
dent upon d irect fees from  those w hom  they taught, they w ere paid 
a  reasonable salary, though not enough for m uch luxury; accord
ingly, they w ere also allow ed an unrestricted private practice, a p riv
ilege w h ich  seem s not to h ave been m uch abused.

As m igh t be im agined, the prestige, the incom e, and the sheer 
excitem en t o f  a professorship in  one o f the new  schools m ade those 
positions desirab le to the lead in g m em bers o f  the profession. T ru e 
a gain  to its revolutionary principles, the N ational C onvention estab
lished a system  o f pu b lic  com petitions, called  concours, to fill the 
C h airs and the equal num ber o f adjun ct professorships they had 
created. In addition, each  institution had a dean, a lib rarian , and a 
curator o f the an atom ical collection. As has often been true at the 
b irth  o f great schools o f m edicine, a goodly proportion o f the out
stan din g m em bers o f the fa cu lty  w ere under the age o f forty. Cor- 
visart, forty-six  years old w h en  Rend L aen n ec enrolled as h is pupil, 
w as the sage o f the Charite.

S in ce the h ospitalized  patient and h is corpse at autopsy w ere the 
focus o f instruction, the en tering student w as on the w ards and in the 
d issectin g room s from  the very  first day o f train ing. He w as taught 
by the gu id in g precept “ Read little, see m uch, do m u ch ” (Peu lire, 
beaucoup voir, beaucoup faire). In the early  nineteenth century, this
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w as an apt approach; most o f w h a t w as then in  c lin ica l books w as 
theoretical claptrap, not w orth the va lu e  o f the can d le  by w h ich  it 
w as read.

T h e  C harite, located on the R ue des St. Peres, had been founded 
in 1607 by the B rothers o f  C h arity  o f the religious order o f St. Jean de 
D ieu at the instigation  o f M arie de M edicis, a  w om an  not otherw ise 
w e ll know n for good works. T w o hundred years later, there w as no 
hospital in  the w orld w h ere  a student could be better trained in 
diseases o f the h eart and lungs, and probably everyth in g else as w ell. 
In a book entitled  The H ospitals and Surgeons o f  Paris, the visitin g  
A m erican  p h ysician  F. C am p bell Stew art listed the fo llow in g as the 
m ost frequent diagnoses in  the F ren ch  h ospitals durin g the ea rly  part 
o f the century: ph thisis, pneum onia, typhoid, can cer, eruptive fever 
(esp ecially  sm allpox), puerp eral fever, heart disease, and disease o f 
the urin ary  tract.

T h e  progressive, alm ost futuristic, m ed ical studies that w ere 
b ein g done in  the hospital belied  the antiquated edifice in  w h ich  they 
w ere carried  out. B ecause v irtu a lly  no progress had been m ade in 
carin g  for the sick  sin ce the B rothers first cam e from  Italy, there had 
been no need, and now  there w as no m oney, to m odernize the p h ysi
ca l plant. It consisted o f a confused ju m b le  o f build in gs o f  irreg u lar 
size and style separated  by several courtyards and gardens w h ere 
con valescin g patients w ere perm itted to exercise. H avin g been bu ilt 
on a sm all h ill, the fa c ility  did boast a good run-off system  for w ater, 
and even a covered drain, w h ich  w as u n usual for hospitals o f that 
day. Also un usual w as the fa ct that the w ards w ere spacious and airy, 
a llow in g for a d istance o f three feet betw een  beds in  the m en ’s w ards 
and fu lly  six  feet in the w om en ’s. O f patients w ho entered the C h a 
rite, five out o f s ix  could exp ect to leave  it a live. T h is  statistic, e x c e l
lent for the early  nineteenth century, w as thought by one E n glish  
m ed ical v isitor o f the tim e to be attributable to “ the large and w ell- 
a ired  wards, and the custom  o f p la cin g  only one patien t in  a  bed.”

T h e one-bed one-patient policy w as a new  one. U n til the estab
lishm en t o f the R epub lic it had not been uncom m on for four, five, or 
even  six  very  sick  people o f both sexes to be clum p ed together b e
tw een the sam e sheets. T h is  m eant, o f course, that in  tim e o f pesti
len ce a  n ew ly  arrived  patien t stood a good ch an ce  o f aw ak en in g  at 
som e b leak  pre-daw n hour tigh tly  packed in  am ong stiffenin g 
corpses. It w as a variety  o f horror that m ay h ave been the odd n ecro
p h ile ’s id ea  o f heaven, but w as a p review  o f h ell to everyone else.

By the tim e o f young L aen n ec’s a rriv a l at the Charite, then, an 
a ir  o f cautious optim ism  had replaced  the terror w h ich  had per
m eated hospitals only two decades earlier. A lthough the therapies



Rene Laennec 213

a v a ila b le  to ph ysician s rem ain ed  as sp eculative as ever, the dreaded 
sick-pens had becom e oases o f respite and attention. T h e  alm ost 
three hundred beds o f the C h arite  w ere filled w ith  m en and w om en 
h op efu l that the gentle attentiveness o f the Sisters o f St. V in cen t de 
P au l m igh t nurture them  b ack  to health . E igh t thousand o f the a f
flicted sought the sen sitive m inistration s o f the nuns ea ch  year.

T h ere  w as even som e ch an ce  now  that the p h ysician s m ight 
help. In the sp irit o f  M orgagni and Corvisart, every  patien t w as sub
jected  to a n ew  kind o f scrutiny, and professors and students a lik e  
w ere ever on the alert for o rig in al findings that w ould  lead to d iagno
sis. Rounds w ere m ade at least once d aily  by the senior professors 
follow ed  by a retin ue o f students and by ph ysician s com ing in  in 
creasin g num bers from  A m erica  and m any countries o f Europe. T h e 
w ard  had becom e the laboratory w h ere the young diagnostic m edi
cin e w as developin g that alm ost a cen tury later w ould lead to the 
b egin n in gs o f successfu l m ethods o f therapy.

A lm ost as though h e divin ed  that he w ould soon be ru n n in g a 
race again st h is ow n prem ature death, R ene L aen n ec dashed fren e ti
ca lly  into h is m ed ical studies. I f  there w as a lecture or an autopsy 
going on, he w as there; i f  C orvisart w as m akin g rounds on the wards, 
h e w as there; i f  there w ere sp ecia l courses to be taken, h e w as there. 
W herever there w as know ledge to be soaked up, h is presence w as a 
certain ty. He took classes in  anatom y, physiology, chem istry, p h ar
m acy, m ateria  m edica  (w h at is now  called  pharm acology), botany, 
leg a l m edicine, and m ed ical history. W ithal he w orked at im provin g 
h is G reek by attending the E cole C en trale in m om ents stolen from  his 
regu la r  classes— he w anted to be able to read the H ip pocratic Corpus 
in  the origin al. Also, h e resum ed takin g lessons on the flute, although 
one w onders how  h e found a free  b reath  to b low  w ith.

In p h ysica l stature, L aen n ec can  best be described as tiny— five 
feet three inches tall, w ith  ju st enough flesh over his bones to keep 
them  from  poking through his pale skin. He looked lik e  a  w isp  and 
he fun ctioned lik e  a w h irlw in d ; in  the words o f one o f h is b io gra
phers, “H e w a s but a b reath  o f air, and h e thought h im se lf a  H er
cu les.” H e proudly traced h is b lu e eyes and chestnut h air, as did so 
m an y o f h is fe llo w  Bretons, to rem ote C eltic  ancestors. I f  h is coloring 
and the d im in u tive structure o f his fra m e w ere not enough to give 
h im  a  d istin ctive appearance, a prom inent forehead and h igh  ch eek 
bones m ade h is face, once seen, not easily  forgotten. He w as a most 
u n usual sort o f m an, and he looked it.

T h ere  w ere tw o great honors by w h ich  a m ed ical student m ight 
d istin guish  h im se lf in  Paris. One w as to be invited by h is instructors 
to becom e a m em ber o f the Societe d’Instruction M edicale, an organi-
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zation in  w h ic h  students m et to critic ize  ea ch  other’s c lin ica l and 
autopsy work; the other w as to pass a com petitive exam in ation  to 
enter the E cole Pratique, created for a sp ecia l group o f pupils w ho did 
th ree years o f chem istry, dissections, and op erative surgery. L aenn ec 
ach ieved  both distinctions.

E arly  in  1802 he published h is first scien tific  paper, a study o f the 
n arro w in g o f one o f the h eart va lves probably caused by rh eum atic 
fever, and called  m itral stenosis. Several m onths later he published 
on ven ereal disease, and later that sam e year on peritonitis. T h is 
latter w ork, done w h en  its author w as a tw enty-one-year-old student, 
w as an ep och al contribution. T h e  lin in g  m em bran es o f the body had 
only recently  been recognized  as h a vin g  an im portant role in  disease. 
T h e  discovery had been m ade at the C harite, by a m uch-adm ired 
young teach er and frien d  o f L aen n ec’s, M arie-Frangois-X avier B i
chat. B ichat died in July 1802 at the age o f thirty, o f tuberculous 
m en ingitis, but his w ork had stim ulated  L aenn ec to an appreciation  
o f the sign ifican ce o f the lin in g  o f the abdom in al cavity, called  the 
peritoneum , and that o f the chest, called  the pleura, as w ell as the 
lin in gs o f joints and the coverin gs o f in tern al organs. T h e  in itia l 
result w as the p aper on peritonitis, in  w h ich  w as first outlined the 
v ita l d ifferen tiation  o f d iseases o f the abdom in al organs from  those 
o f the tissues that cover them  and lin e  the cavity  in  w h ich  they 
reside. In w ritin g  o f the various form s o f peritonitis, L aenn ec w as the 
first research er to describe adhesions, fa lse  m em branes, and the out
pourin g o f intraab dom in al fluid caused by inflam m ation.

T h e w ork o f B ich at and Laennec, p relim in a ry  as it w as, had a 
sign ifican ce fa r  beyond its im m ediate usefulness. It m arked the en 
terin g o f a n ew  ph ase in the un derstan ding o f the processes o f dis
ease— a new  layer, in  a m ann er o f speaking. M orgagni had localized 
the seats o f d isease to organs; B ich at introduced the an atom ical con
cept that organs and organ system s are m ade up o f sheets o f proto
plasm  called  tissues; now B ich at and L aenn ec together showed that 
the concept o f disease should include not only organs but also the 
tissues o f w h ich  they are com posed. L ater in  the nineteenth century, 
the developm ent o f the p rin cip les o f m ed ical m icroscopy w ould pro
vide the illu m in ation  and the enlarged vision, litera lly  and figura
tively, to en able the B erlin  pathologist R u d olf V irch ow  to dem on
strate that it is in  the in d ivid u al cells  them selves, o f  w h ich  tissues 
and organs are m ade, that the b asis o f disease m ust be sought. (The 
sh ift w as one not only o f focus, but o f geography as w ell, as ascend
a n cy in  m ed ical scien ce passed seq uen tia lly  from  Italy, to France, to 
the G erm an -speaking countries, and fin ally  to the U nited States.)

Beyond his w ork on peritonitis, the labors o f L aenn ec w h ile  a
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m ed ical student resulted in a series o f im portant studies in norm al 
and p ath o lo gical anatom y. It w as durin g this tim e that h e described 
the fibrous envelopes in w h ich  m any o f the abdom in al organs are 
contained. In his researches on the scarred  livers o f  alcoholics, he 
took note o f a  ch ara cteristic  dull-brow n color they acquire. From  his 
use o f  the G reek w ord kirrhos, or taw ny, to describe this color has 
com e our epon ym ic disease L aen n ec’s cirrhosis. A sk any m odern 
p h ysic ian  the sign ifican ce o f the nam e o f L aenn ec and h e w ill be 
sure to m ention cirrhosis, but not the stethoscope, so little  is it 
rem em bered today that the greater d iscovery is also his.

It had been R ene’s intention to com plete ju st enough m edical 
study to en able h im  to return to B rittany to jo in  his un cle G uillaum e 
in  practice. But the scien tific  itch  w as b egin n in g to m ake itse lf felt. 
N ot only w as h e becom ing fascin ated  w ith  h is researches into pathol
ogy, but h e  w as a ch ie v in g  the honor o f a recognition  that w as difficult 
for a  young m an from  the provinces to resist. F irst B ichat and then 
G uillaum e, rea liz in g  that in  d irectin g his nephew  to the study of 
m ed icin e h e had laid  the groundw ork for a career too im portant to 
b e confined to N antes, urged h im  to stay in  Paris. T h eo p h ile  w rote to 
R ene o f h is uncle, “ H e is P ygm alion  in  ecstasy b efore h is h an d i
w ork.”

Young L aenn ec w as successfu l not only as a researcher, but also 
in  his p rim ary obligation, w h ich  w as to be a good student. W hen the 
governm ent, in  1803, donated aw ards to the students o f a ll the sp ecial 
schools in  Paris, he entered the com petition, w in n in g first prize in 
m ed icin e and the sole prize in  surgery. T h e two aw ards carried  a 
m onetary sum  o f s ix  hundred fran cs, w h ich  am eliorated  som ew hat 
the difficult fin an cia l circu m stan ces in  w h ich  h e had been living. 
N evertheless, h e had to borrow  som e additional m oney from  his fa 
ther in order to be decen tly enough clothed to appear at the prize 
cerem on y h eld  at the Louvre.

W hether it w as the relen tlessly  hard  work, the penury, or a gen
eral constitutional d isability, at this tim e L aenn ec began to suffer 
occasion ally  from  a shortness o f breath  w h ich  he called  asthm a, but 
w h ich , in reality, w as probably the insidious progression o f a sm ol
derin g tuberculosis. H e ignored h is ow n lungs, how ever, and concen 
trated m ore than ever on studying the lungs o f others. He took on new 
duties. In N ovem ber 1803, h e began to teach  a p rivate  class in  patho
logica l anatom y, in  w h ich  m uch o f the course m ateria l consisted of 
inform ation  from  research  done by h im se lf and one o f h is colleagues, 
G aspard-Laurent Bayle. It w as in  the presentations to his classes that 
he defined the notion o f the cen tral pathological finding in tuberculo
sis, the tubercle.
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T h e w ord “ tu b ercle” origin ates from  the L atin  tuberculum , a 
sm a ll bum p or lum p. T h e  disease gets its n am e because such  tiny 
seedlike lum ps are produced by the body’s attem pt to protect itself, 
by the process o f inflam m ation, from  the in vasion  o f the organism  
that causes the disease, M ycobacterium  tuberculosis. T h e  w h ite  
blood cells that are  poured into the area  o f m icrob ial invasion  at
tem pt to destroy the bacteria , and are in turn ingested by larger cells. 
T h ese larger cells  then ch an ge shape and quality, and becom e 
crow ded together to form  a clum p, w h ich  is the tubercle. M icroscopic 
at first, tubercles gra d u ally  attain  a size large  enough to be seen w ith  
the naked eye. L aenn ec, because h e d isdain ed the p rim itive  m icro
scopes o f the tim e, m ade a ll o f h is observations w ith  eith er the 
unaided eye or a sm all m a gn ify in g  lens. W hat h e saw  w as therefore 
v isib le  to any p h ysician  w ho w as w illin g  to take the trouble to look 
for it. T h e  looking w as m ade p a rticu la rly  easy by the tendency o f the 
en largin g tubercles to coalesce into quite a sub stantia l size, after 
w h ich  it w as not uncom m on for the cen ter o f  the tub ercle to undergo 
a cheesy degeneration, resu ltin g  in  the production o f the w ell-know n 
cavities so often seen in  late  stages o f the disease.

A lth ough  the existen ce o f v isib le  tubercles had been know n for 
m ore than a hundred years, they had been thought to in volve only the 
lungs. L aenn ec showed that the lesions could be found in  any organ 
o f the body, and even  the bones. As a result o f  h is w ork, the old 
H ippocratic d iagnosis o f ph thisis w as gra d u ally  abandoned and re
p laced by the a n atom ically  a ccu rate  tuberculosis. T h e  ch an ge is in  
itse lf a  statem ent o f the progress o f m ed ical science. T h e  term inology 
that arose from  the w ork o f Corvisart, B ayle, and L aen n ec is a reflec
tion o f the fa ct that d isease w as hen ceforth  to be looked upon as the 
result o f anatom ical-path ological causes. In abandoning “ ph thisis,” 
the G reek w ord for w astin g  or decay, the m ed ical w orld  w as b egin 
n in g to abandon also the G reek w ay  o f c la ssify in g  d iseases by the only 
m ethod they knew , in  term s o f their m ajor sym ptom s as n arrated and 
exhib ited  by the liv in g  patient. T h e  use o f the term  “ tuberculosis” 
w as an ackn ow ledgm ent that disease nom enclature, like  diagnosis, 
m ust be based on pathological ch an ges in  tissues and organs.

E ven  the greatest o f  researchers, i f  a  m ed ical student, m ust pass 
a  final rigorous testing in  order to q u a lify  for a doctorate. T h e  titles 
o f the courses in  w h ich  L aen n ec took h is q u alify in g  exam in ation s in 
the late w in ter and sp rin g o f 1804 give  som e indication  o f the cu rricu 
lum  o f the best m ed ical schools o f  the tim e: anatom y, physiology, 
in tern al pathology and nosology (w h ich  form alized  the w edding of 
c lassification  to organ derangem ents), m ateria  m edica and p h ar
m acy, h ygien e and foren sic m edicine, and finally  in tern al m edicine.
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A fter h e had su ccessfu lly  com pleted his exam ination s, L aenn ec 
m oved to a n ew  apartm ent on the site o f the present B oulevard  St. 
G erm ain. P erhaps his p rivate  pathology course had provided enough 
incom e to a llow  h im  to rent these m ore presentable lodgings, but it 
is m ore lik e ly  that h e w as counting on soon b ein g able to earn  a 
respectable incom e from  practice. M ichaud  had left P aris to take a 
job  as attach e to the p refect o f the Oise, and been replaced  as a 
room m ate by U n cle G u illa u m e’s eldest son, Christophe.

L aen n ec now  began w ork on his doctoral thesis, w h ich  dealt w ith  
th e H ip pocratic doctrines as they relate  to p ra ctica l m edicine. On 
June 11,1804, the dissertation  w as su ccessfu lly  defended b efore a ju ry  
o f  three professors, one o f w hom  w as Corvisart. T h eoph ile, ever on 
the a lert for an opportunity, encouraged h is son to dedicate the w ork 
to som e in flu en tia l governm ent m inister. R ene n ever considered the 
suggestion for so m uch as a m om ent— the dedication  is to his beloved 
P ygm alion, U n cle G uillaum e.

T h e  young graduate had ach ieved  the h igh est levels o f success 
that w ere possible for a  French  m edical student. He w as now  elected 
to the Societe de l ’E cole de M edecine, the organization  that had in 
prerevolution ary days been the R oyal Society o f  M edicine. Not only 
w as he paid a fee  for attendance at the society’s m eetings, but his 
m em b ersh ip  m ade h im  an official contributor to the prestigious Jour
na l o f  M edicine, Surgery, and Pharm acy. A lthough he had published 
a n um ber o f artic les in  the jo u rn a l durin g his recent student days, the 
regu lar ap p earan ce o f h is w ritin gs w as now to b rin g h im  even 
greater recognition.

Som ehow , d urin g a ll o f h is other activities, L aenn ec found the 
tim e to develop his b urgeon ing interest in the cu ltu re o f his Breton 
forebears. A sort o f Breton rev iv a l w as under w a y  in  Paris, and L aen 
nec w as in  its forefront. He obtained from  his fa th er a Breton gram 
m ar, a d ictionary, and som e books, and began studying the lan gu age 
w ith  a sense o f devotion, as though he w ere consecrated to its sur
v ival. In less than a year h e w as able to dem onstrate his n ew  sk ill in 
the letters h e w rote hom e, and he sought out other opportunities to 
speak and to w rite  am ong the m any w ounded Breton boys in the 
h ospitals o f  Paris, w ho w ere only too gratefu l to converse in the C eltic 
d ialect w ith  the young p h ysician  w hose attentions seem ed a ll the 
m ore ca r in g  b ecause th ey w ere articu lated  in  the m other tongue.

It w as also d u rin g this period that L aenn ec turned to h is C atholic 
fa ith . H is childhood had not been a relig iou s one, and his fa th er ’s ties 
to the ch u rch  w ere flim sy. R ene chan ged  a ll o f  that, evid en tly  finding 
in  h is strong bonds both to religion  and to the Breton cu ltu re a sense 
o f com m unity that sustained him  in  the dislocated life  he led in
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Paris. H is d istin ctly  royalist p o litica l lean in gs m ay h a ve  been a  less 
obvious m an ifestation  o f h is need for sources o f authority and ap
proval.

At last, it w as tim e for the n ew ly  qualified p h ysician  to properly 
start up h is practice. H e had alread y distinguished h im se lf as an 
excellen t ph ysician , a  sk illfu l surgeon, and a teach er w hose rounds 
and lectures attracted  ever larger num bers o f students. He w as a 
regu lar contributor to, and he now  b ecam e an editor of, a m ajor 
m ed ical journal. H e h ad  w ritten  alm ost a thousand pages o f a pro
posed w ork, a lb eit one h e n ever published, on p athological anatom y. 
Not only had he described peritonitis but it is correct to say that he 
h ad  discovered it. H e had been the first to point out that abdom inal 
organs are  covered by fibrous capsules, the first to show the existence 
o f the pigm ented tum ors w e ca ll m elanom as. And he had used the 
evid en ce o f over tw o hundred autopsies to prove that the tubercle is 
the b asic  lesion, w h a t is called  the pathognom onic finding, o f tuber
culosis. T h rou gh  his w ork, the an cien t disease o f p h thisis w as finally  
understood to be sim ply tuberculosis o f the lungs, one organ ’s re
sponse to a disease that has the cap ab ility  o f  strik in g any part o f the 
body.

T h e young m an  w ho had accom plished a ll o f this w as o f an age 
at w h ic h  m odern m ed ical students are ju st b ein g introduced to their 
first liv in g  patients. H is fu tu re seem ed secure, and yet no hospital 
appointm ent presented itself. He poured a ll o f h is burn in g energies 
into h is rap id ly  en larg in g  p rivate  practice, and he w aited. Various 
teach in g posts cam e up as one senior p h ysician  a fter another passed 
from  the scene, but L aen n ec w as n ever successfu l in b ein g appointed 
or b ein g in vited  to com pete in  a concours, perhaps b ecau se in  p rac
tice the eg alita ria n  b asis o f the system  w as som etim es honored only 
in  the breach; L aenn ec had no po w erfu l sponsors. He did his w ritin g 
and continued to record h is observations o f disease, but alm ost a ll o f 
h is tim e w as devoted to the care o f his patients. In 1810 his brother 
M ichaud died o f tuberculosis, as had his m other, but w h en  episodes 
o f chest pains b egan  to com plicate his ow n b reath in g problem s, he 
called  them  an gin a  pectoris, and continued stubbornly to diagnose 
h is frequent shortness o f breath  as asthm a.

In the early  m onths o f 1814, the d eclin in g fortunes o f N apoleon’s 
troops filled the hospitals o f P aris w ith  the wounded. T h ey  brought 
w ith  them  the age-old pestilen ce o f defeated arm ies, typhus. Because 
L aen n ec w as by then a prom inent p ra ctic in g  ph ysician , a lb eit one 
w ithout a teach in g  post, h e petitioned the authorities to let h im  treat 
the soldiers from  B rittan y in a sin gle  hospital. G iven sp ecial w ards 
at the S alp etriere  fa cility , h e enlisted three young Breton doctors to
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help  him , and set out to provide w h a t h e thought his countrym en 
needed m ore than m ateria  m edica  and ph arm acy. In the conclusion 
o f a letter to h is cousin C hristophe he described the treatm ent that 
w as m ost effective: “ I h a ve  to return to the wards, to talk  to those 
patients in greatest need o f consolation. For that is the best m edicine 
I can  count on in the care  o f m y Bretons.”

For m ost o f the first h a lf  o f the year, L aenn ec spent hours each 
day, som etim es w h ole days at a tim e, w a lk in g  the w ards o f the Salpe- 
triere, b rin gin g  a touch o f hom e and a touch of C hristian  grace to the 
soldiers under his care. A  deacon sent by the bishop o f R ennes gave 
the last sacram ent to those w ho could not speak French, and a local 
priest w ho volunteered to h elp  w as g iven  an exhortation  translated 
by L aen n ec into Breton, by w h ic h  he m igh t console those w hose fitful 
passage into eternity he w as tryin g to ease.

W hen the last soldier fin ally  le ft the Salp etriere in  June 1814, 
L aen n ec returned to his p ractice  fu ll-tim e. H is fa tigu e and resp ira
tory problem s had w eaken ed  h im  p h ysically , but h e forged ahead 
w ith  his c lin ica l w ork durin g the n ext two years as though he w ere 
in p erfect health . T h e  a cad em ic career that had seem ed so certain  
appeared now  to be beyond his grasp. In 1816, at thirty-five years of 
age, ten years out o f  the university, h e began to m ake plans to go 
hom e to B rittany. And then, in one iron ic stroke o f good fortune, the 
course o f h is life , and w ith  it the course o f  m ed ical history, w as 
changed. H e w as n am ed P h ysician  to the H ospital N ecker.

T h e  irony o f the appointm ent lay  in the fa ct that E urope’s most 
b rillia n t m edical research er got his long-sought-for job not because 
o f h is un p aralle led  a b ilities or his prom ise for the future, but strictly  
on the basis o f personal connections. It happened that a friend of 
L aen n ec’s, one Becquey, b ecam e under-secretary o f state to the hom e 
secretary; he had it w ith in  his pow er to determ ine w h ich  of tw enty 
can didates w ould take over the n ew ly  a va ila b le  post at the N ecker. 
He encouraged h is frien d  L aen n ec to apply.

At first L aen n ec resisted. Situated on the edge o f Paris fa r  from  
the un iversity  quarter, w ith  only a hundred beds and no tradition, the 
N ecker w as not considered a m ajor institution, or even a good one. 
But w h eth er out o f desperation or an u n w illin gn ess to offend B ec
quey, or perhaps, as one historian  has suggested, because the hospital 
had a fine garden in w h ich  h e m ight exercise, L aen n ec at last de
cided to take advantage o f the opportunity. He w as officially ap 
pointed on Septem ber 4, 1816.

H istory did not h a ve  long to w ait. W ithin  a very  short tim e, the 
m ost im portant m ed ical event o f the early  n in eteen th cen tury took 
place durin g his routine d a ily  w ard  rounds. H. B. G ran ville, one o f the
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B ritish  students w ho w as present at the m om entous occasion, gives 
the date as Septem ber 13. T h e  episode is best n arrated  in  L aen n ec’s 
own words, as they appear in  the book h e w rote th ree years later:

In 1816, I was consulted by a young woman labouring under 
general symptoms of diseased heart, and in whose case percus
sion and the application of the hand were o f little avail on ac
count of the great degree o f fatness. The other method just men
tioned [the application of the ear to the front of the chest] being 
rendered inadm issible by the age and sex of the patient, I hap
pened to recollect a sim ple and well-known fact in acoustics, 
and fancied, at the same time, that it m ight be turned to some 
use on the present occasion. T he fact I allude to is the augmented 
impression of sound when conveyed through certain solid bod
ies,— as when we hear the scratch of a pin at one end of a piece 
of wood, on applying our ear to the other. Immediately, on this 
suggestion, I rolled a quire of paper into a sort of cylinder and 
applied one end of it to the region of the heart and the other to 
my ear, and w as not a little surprised and pleased, to find that 
I could thereby perceive the action of the heart in a manner 
m uch more clear and distinct than I had ever been able to do by 
the im m ediate application of the ear. From this moment I im ag
ined that the circum stance m ight furnish means for enabling us 
to ascertain the character, not only of the action of the heart, but 
o f every species o f sound produced by the motion o f all the tho
racic viscera. With this conviction, I forthwith commenced at 
the Hospital N ecker a series o f observations, w hich has con
tinued to the present time. The result has been, that I have been 
enabled to discover a set o f new signs of diseases of the chest, for 
the most part certain, simple, and prominent, and calculated, 
perhaps, to render the diagnosis of the diseases o f the lungs, 
heart and pleura, as decided and circum stantial, as the indica
tions furnished to the surgeon by the introduction of the finger 
or sound, in the complaints wherein these are used.

Seem in gly  in the w in k  o f an eye, the w orld o f c lin ica l m edicine 
had undergone another o f its great transform ations— through the 
m edium  o f a rolled-up sh e a f o f paper. W hat L aenn ec had invented 
w as not m erely  an instrum ent by w h ich  the sounds o f the body could 
b e transm itted to the listen er’s ear— it w as an instrum ent that w ould 
teach  p h ysician s the differen ce betw een  evidence th at is objective 
and evidence that can be influenced by the patient or the b ias o f the 
exam in er. U ntil the introduction o f the stethoscope, diagnosis de-
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pended alm ost com pletely  upon the patien t’s n arrative  description  of 
h is sym ptom s, u n relia b le  though it m igh t be. A lth o u gh  the prin cip les 
o f  the n ew ly  understood path o lo gical anatom y w ere  b egin n in g to 
m ake doctors a w are  that they m ust seek m ore trustw orthy clues to 
organ derangem ents, little  progress had yet been m ade in  that d irec
tion. T rue, there w as m ore ca refu l la y in g  on o f hands to fee l deeply 
ly in g  structures, and certain ly  m ore carefu l looking for v isib ly  obvi
ous findings, but th ere rem ain ed  yet a  gap in g incon sistency betw een 
w h a t could be predicted from  these b egin n in g attem pts at p h ysica l 
exam in ation  and w h a t w ould  later be found at autopsy. One had still 
m a in ly  to trust in  the patien t’s recitation  o f h is h istory and, to a lesser 
extent, h is appearance.

T h e  history w as taken at fa ce  value, sin ce m ost d iagnostician s o f 
the day had no reason to deny, for exam ple, that pain  w as pain  or 
w eakness w as w eakness. It w as so i f  the patien t thought it w as so. 
T h e y  had not yet com e to ap p reciate  that a  person ’s description  o f h is 
illn ess is affected  by a  score o f factors, som e o f w h ich  are beyond his 
conscious control and som e o f w h ic h  are  not. It w as w ell know n that 
the details o f the n arration  m igh t differ depending on w hom  they 
w ere b ein g related  to, but the sign ifican ce o f that phenom enon w as 
m in im ized — w h a t the afflicted person told the m ost senior exa m in er 
w as accepted as the true story. T h e  possibility  that it m igh t not be 
rem em bered or told accu rate ly  w as considered only in  the most obvi
ous cases, or w h ere  deliberate intent to defraud  w as suspected. Som e 
w ise  ph ysician s, L aenn ec am ong them , rem ain ed  determ ined that a 
m ore exa ct m ethod m ust be sought, free  o f  the influence o f im p recise  
inform ation.

And then the stethoscope w as invented. H ere w as a tool that 
provided au d ib le  clues alm ost as dependable as those w h ic h  w ere 
v isib le  at autopsy; h ere w as a tool that dem onstrated to p h ysician s 
that it is possible to learn  th in gs about the w orkin gs o f the body that 
are exactly , reproducibly  th e sam e regardless o f  w ho does the exa m 
ining; and therefore, h ere w as a tool that taught the h ea ler that he 
could sep arate the objective evidences o f h is ow n five senses from  the 
su b jective  responses o f a sick  person, and that h e could do it w h ile  
the person w as still livin g. T h is  w as surely  the H ip pocratic m ethod 
o f observation brought forw ard  into m odern tim es.

From  the date o f L aen n ec ’s d iscovery the criterion  o f objective 
d iagnostic findings has been the h a llm a rk  o f c lin ica l exam ination . 
T h e  quest for exam in ation  techniques and for sp ecific  visib le, au d i
ble, or p a lp ab le  p h ysica l evid en ce w as one o f the m ajor stim u li to 
bedside m ed ical investigation  throughout m uch o f the nineteenth 
century. Percussion, w h ich  had rem ain ed  large ly  n eglected  even
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Rene Laennec at the Necker Hospital, by Chartran. Laennec is pre
paring to use the stethoscope, which he holds in his left hand. (The 
Bettmann Archive)

a fter C orvisart’s u n earth in g o f A u en b ru gger’s contribution, becam e 
o f great interest, as exam in ers sought to determ in e w h at w as solid 
and w h a t w as gas- or fluid-filled, so that they m igh t better evalu ate  
the diseased in tern al organs w h ic h  they could not see. P alpation  
b ecam e bolder and deeper, even  as it b ecam e at the sam e tim e m ore 
gentle and m ore surface-oriented. T h is  seem in g paradox resulted 
from  an increased  fa m ilia rity  w ith  the pathological chan ges
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w rought by illness, so that exam in ers needed on the one hand to try 
to fee l deeply for the shapes and form s o f organs, and on the other—  
often quite litera lly  on the other— to appreciate vibrations, internal 
bum pings and grindings, and subtle chan ges in  texture.

T h e  p arad igm  for it a ll w a s the auditory evid en ce heard  through 
the stethoscope. T h e  instrum ent’s len gth  placed the p h ysician  at an 
ob jective d istance from  his patient. He m ight even  close his eyes i f  
he w ished, so that he could concentrate m ore o f h is recep tive  abilities 
on the sounds transm itted to h is ear from  the in v isib le  recesses o f 
each  body cavity. A nyone w ho has ever leaned b ack  in a soft a rm 
ch a ir  w ith  the headset o f a W alkm an  snuggled up again st his ears 
m ust surely  ap preciate w h at it is lik e  to becom e lost in a w orld o f 
sound, w h ere  every note brings its ow n distin ctive m essage.

T h e  n ew  instrum ent b ecam e the equipm ent for the p layin g o f a 
n ew  gam e. T h a t gam e w as deadly serious in  the hands o f its inventor, 
as h e tirelessly  follow ed patient a fter patient from  the w ard to the 
autopsy table, correlatin g w h a t he heard w ith  w h a t he later saw. He 
learn ed  that a constricted b ron ch ial passage causes one kind o f 
sound w hen  a ir  m oves through it, and a dilated one quite another. 
T h e  large  cavities  hollow ed out o f the lungs by the ravages o f tuber
culosis w ere found to m ake a sound a ll th eir own, and still another 
resulted from  areas that w ere solidified by pneum onia. It m ade little  
d ifferen ce w h at the patients told L aen n ec w hen  they recited  the 
sym ptom s o f th eir c lin ica l h istories— h e listened w ithout skepticism  
only to w h a t he w as told by h is stethoscope, and he w as rarely  m isled.

H e gave n am es to the different kinds o f m essages that the lungs 
transm itted to him . H e called  them  rales, bruits, frem itus, egophony, 
pectoriloquy, bronchophony, and the like. E ach  one, d istinct from  its 
fellow s, carried  its ow n w a rn in g  about the process that had produced 
it. In terpretin g the inform ation  that cam e to h im  w as not difficult. In 
m an y cases he had m erely  to w a it a few  w eeks to see w ith  his own 
eyes, in  the autopsy room, the abn orm ality  that had produced the 
sound. T h e  n ext tim e h e heard  that noise in  the chest o f a liv in g  
patien t he could predict w h at m isc h ie f lay  beneath the open end of 
h is stethoscope. In th is w ay, he identified not only the ph ysical 
chan ges that w ere takin g p lace in  the auscultated  heart and lungs, 
but also the diseases that caused them . T hus h e w as the first ph ysi
cian  to be able to d ifferen tiate betw een  the d iseases called  b ron chiec
tasis, pn eum othorax, h em o rrh agic  p leurisy, em physem a, lung ab
scess, and pulm on ary infarct.

T h ese w ere enorm ous strides. By the use o f a sin gle  n ew  instru
m ent w h ic h  w as sim p lic ity  itself, a  large lum ped-up group o f am or
phous chest diseases had been separated one from  the other, defined,
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described, and given  criteria  to aid in  their diagnosis. W hen a patient 
coughed up a b it o f  blood, a p h ysician  skilled  w ith  the stethoscope 
could now  determ in e in m om ents w h eth er h e w as m ost like ly  to be 
dealing, for exam ple, w ith  pneum onia, a tuberculous cavity, or a clot 
in  the lung. D iagnosis w as affected, c lassification  w as affected, and 
the a b ility  to prognosticate, so h ig h ly  valu ed  by the H ippocratics and 
every p h ysician  since, w as m ark ed ly  im proved. L aenn ec had intro
duced the m odern era o f scien tific  diagnois.

T h ou gh  it seem ed to h a ve  taken p la ce  in  a m om ent, though L aen 
n ec h im se lf described it so, the invention  o f the stethoscope w as not 
instantaneous. As a scholar, L aen n ec w as certain ly  w e ll acquainted  
w ith  the b oilin g-v in egar statem ent o f H ippocrates, though he later 
w rote that h e h ad  not considered it to be a  va lid  observation and had 
quite forgotten about it. H e probably also forgot that his ow n country
m an  A m broise P are had pointed out, “I f  there is m atter or other 
hum our in the thorax, w e can  h ear a noise like  that o f a h alf-filled  
g u rg lin g  bottle.” But even  i f  such statem ents w ere consciously out o f 
h is m ind, h e could not h a ve  helped but be aw are, from  h is own 
c lin ica l exp erien ces and the w ritin gs o f others, that som e chest 
noises, p a rticu la rly  those o f certain  ailm ents o f the heart, are  audible 
w ithout any sp ecia l effort b ein g m ade to listen  for them . H is teacher, 
Corvisart, had dism issed the usefu ln ess o f such findings in a b rie f 
com m ent in h is book on card iac  disease, but L aen n ec’s frien d  B ayle 
took them  m ore seriously, often ap p ly in g his ear to a patien t’s chest, 
and c la im in g  to learn  a good deal from  the practice. B ayle, w ho died 
o f tuberculosis in  1816, had w orked closely  w ith  L aen n ec on the tuber
c le  research. W e know  that L aen n ec had tried his m ethod o f listen in g 
on occasion, but w as reluctan t to em ploy it m ore w idely, not only 
b ecau se it w as aw k w a rd  and em barrassin g, but because the skins o f 
the patients at the C h arite  and N ecker w ere not very  lik e ly  to be as 
w e ll w ashed  as his ow n ear. H ow ever, in  v ie w  o f L aen n ec ’s great 
respect for B ayle ’s abilities, it is not u n lik ely  that he had been for 
som e tim e con siderin g how  h e m ight develop a m ethod o f listen in g 
that would be less tasteless and less tactile. He can  be im agined 
contem plating the problem  on m ore than  one h um id  A ugust m orn
in g in  1816, w h ile  stan din g before a  sh avin g m irror scrapin g the 
w ispy w h isk ers off h is pale, draw n  face.

T h ere  is a  ch arm in g  little  story w h ich  it is custom ary to te ll to 
m ed ical students about the invention  o f the stethoscope, and it m ay 
even be true. A ccord in g to this tale, L aenn ec w as w an d erin g alone 
one day, p u zzlin g  over the problem , w h en  h e ch an ced  to find h im self 
in  the courtyard  o f the Louvre, w h ere som e boys w ere p la y in g  a gam e 
h e kn ew  w ell from  his ow n childhood days in  Brittany. O ne lad w ould
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put h is ear to the end o f a long p iece o f wood so th at h e could h ear 
coded sounds bein g transm itted by a chum  scratch in g w ith  a pin  at 
its opposite extrem ity. Im m ediately  on seeing this, the delighted  doc
tor realized  that h is problem  w as solved. He h a iled  a passin g cab rio
let, rushed b ack  to the N ecker, rolled up a notebook as tigh tly  as he 
could, and applied  it sn ugly beneath  the le ft breast o f  a buxom , in- 
tim id atin gly  pretty w en ch  w hose d iagnosis had been elu d in g him . 
T h e  case w as im m ed iately  clarified  and the stethoscope w as in 
vented. T h e  story has the appeal o f pure theater, in  addition  to the 
fa ct that it does fit som e o f the details o f L aen n ec’s own, possibly 
expurgated, description. I like  to th in k it is the w ay  th in gs rea lly  
happened.

T h e  invention  o f the stethoscope m ay also h ave been in part the 
product o f another o f L aen n ec ’s a rray  o f skills. It m ust not be forgot
ten that he w as a m usician . A ccustom ed to th in kin g  in  term s of 
sound, and un iq uely qualified  to ap p reciate  the slightest n uan ces in 
auditory stim uli, h e seem s to h ave been placed on earth  by A es
cu la p iu s h im self, w ith  the specific m ission to develop the art o f au s
cultation. E ven  his chosen instrum ent, the flute, m ust h ave played its 
part— w h a t h e created w as a w ind  instrum ent b lo w in g the sad tunes 
that em anated from  the chests o f h is stricken  patients. He had taught 
h is  fe llo w  ph ysician s how  to listen  to the m ournful m usic o f disease 
and death, how  to h ear the cry o f the sufferin g organs. From  that tim e 
forw ard , the search  w as on: by every m eans a va ila b le  to them , m edi
ca l research ers w ould  begin  to seek disease clues that w ere in 
dependent o f an y conscious or unconscious influence o f patient or 
ph ysician .

T h e  first fru it w as the developm ent o f the p rin cip les o f p h ysica l 
exam ination ; later in  the cen tury it w ould becom e possible to study 
the ch em ical chan ges that sickness w reaks on body fluids and tissues; 
and fin a lly  in  1895 cam e the m ethod that added the defin itive pow er 
o f un biased sight, the X -rays o f W ilh elm  Konrad Roentgen. It w as 
L aen n ec ’s invention  o f the stethoscope that dem onstrated to p h ysi
cian s not only that it w as possible to be tru ly  scien tific  in  diagnosis, 
but that a technology m ust be pursued to perm it the fu lfillm en t o f 
that prom ise.

H avin g been invented, the n ew  instrum ent needed a nam e. 
U n cle G u illau m e suggested “ thoraciscope,” but that seem ed too cu m 
bersom e and restrictive. A fter considerin g several other possibilities, 
L aenn ec fin ally  settled on “stethoscope,” from  the G reek stethos  or 
chest, and skopos  or observer. H e h im se lf u su ally  called  it sim ply le 
Cylindre, w h ile  to others it b ecam e know n as a baton, a solom eter, 
a pectoriloquy, or a cornet m edicale. W hatever one called  it, carryin g
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the th in g around w as an aw kw a rd  proposition. L aen n ec m ade his 
ow n instrum ents, and b u ilt them  so that they cam e apart into two 
segm ents. T h ese could be tucked into a coat pocket or carried  inside 
a large top hat, clip ped  in p la ce  to prevent them  from  tum blin g out.

T h e F ren ch  rem ain ed  loyal to the cylin d rica l form  o f le baton  
through most o f the n in eteen th century, but B ritish  and other E uro
p ean  p h ysician s designed stethoscopes that w ere som ew hat flexible 
and less a w kw ard  to use than the short straigh t tube. In 1829, N ich o
las Com ins o f London suggested that both ears m ight be used in 
auscultation. E ven tually, in  1855, Dr. George P h ilip  C am m an  o f N ew  
Y o rk  devised such  a b in a u ra l stethoscope, h a vin g  an ebony chest- 
plate and two separate ivory-tipped h earin g pieces that fit into the 
ex a m in er’s ears. T h e  tubes w ere  constructed o f sp iral w ire  covered 
by gum  elastic  and cloth. T h is  w as the prototype from  w h ich  the 
instrum ent o f today h as evolved.

On A ugust 15,1819, the m edical-book dealers o f F ran ce put up for 
sale a  tw o-volum e w ork in  w h ich  L aen n ec presented to the w orld the 
results o f the studies h e had done w ith  h is n ew  instrum ent. T h e 
pub lication  w as entitled  D e V A uscultation Mediate, ou Traite du 
D iagnostic des P oum on s et du Coeur, Fonde P rin cip a lem en t sur ce 
N ouveau M oyen d ’E xploration  (“ On M ediate A uscultation, or A 
T reatise  on the D iagnosis o f D iseases o f the Lungs and H eart Based 
P rin cip a lly  on the N ew  M ethod o f In vestigation ” ). D e lA u scu lta tio n  
M ediate, as the pub lication  w as called , had been preceded by a series 
o f lectures in  w h ic h  its author described the stethoscope and its uses. 
T h e first had been given  b efore the French  A cadem y o f Sciences in 
F eb ruary  1818, and four m ore w ere presented in  the sprin g o f that 
y ea r  b efore th e F acu lte  de M edecine.

“ A u scu ltation ” w as a term  coined by L aen n ec h im self, taken 
from  the L atin  auscultare, m ean in g not m erely  to listen, but to listen 
carefu lly . It w as the perfect choice o f words. “ M ediate” im plied  that 
the auscultation  w as not direct, as it w ould  be i f  the w ord “im m ed i
ate” w ere a p p licab le— it w as m ediated b y the tube. And so a new  
book, a new  instrum ent, a n ew  term inology, a new  nosology, and a 
new  ph ilosophy o f diagnosis had been introduced in  two volum es of 
print w h ic h  could be bought for thirteen  francs. For three fran cs 
m ore, the p u b lish er th rew  in  a stethoscope, very  lik e ly  fashion ed by 
the author h im se lf on his own hom e lathe.

As m igh t be expected, the book and the stethoscope received 
m ixed  review s. To some, the instrum ent w as too short, to others too 
long, and to still a third group o f critics it w as a silly  affectation. 
T h ere  w ere those w h o thought its only fun ction  w as to im press pa
tients, and others w ho feared  that patients w ould be put off by it. One
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group o f doctors cla im ed  that only a few  o f the sounds described by 
L aen n ec could be heard, w h ile  another group h eard  so m u ch  that 
they could not d ifferen tiate one noise from  another.

T h e  com plainers had a point. As tim e w en t on, L aenn ec and his 
ad m irin g fo llow ers had begun to describe a ll sorts o f wondrous 
sounds and diagnoses they cla im ed to be able to m ake by au scu lta
tion. V ariations in  pitch  and tone so fine that they could be ap
preciated  only by the m ost astutely  m u sical m ind, or perhaps im ag
ined by it, w ere soon b ein g term ed ch aracteristic  findings o f this or 
that disease. M ajor diagnostic decisions w ere m ade and nosological 
categories w ere created on the basis o f a sigh  that fluttered som e one 
professor’s eardrum  and no one else’s. To L aen n ec’s credit, very  little  
o f  the acoustic hype can  be attributed to h im  directly, but it did 
n everth eless detract from  the rap id ity  w ith  w h ich  his w ritin gs w ere 
accepted. It would, in fact, take m ore than tw enty years b efore a 
com pletely  rea listic  evaluation  of the various auscultatory signs 
w ould be m ade, and then it w ould be by a V ienn ese ph ysician , Josef 
Skoda.

Most w ell-educated  ph ysician s, how ever, w ere too w ise to let the 
m ere existen ce o f som e exaggeration s b lin d  them  to the valu e o f 
auscultation. To those w ho w ere disappointed that they did not hear 
everyth in g they thought they w ere supposed to, P. A. Piorry, in  the 
D ictio n n a ire des Sciences M edicales for 1820, responded: “ I f  this 
m ethod had only a quarter o f the u tility  attributed to it by its inventor, 
it w ould  still be one o f the most precious d iscoveries o f m edicin e.” In 
that one sentence, he enunciated the basic truth about the stetho
scope, then and now.

In June 1820, L ejum eau de K ergaradec set out to w rite  a series o f 
artic les review in g  L aen n ec ’s book. A lthough he had intended to de
vote the final essay in the series to responding to the stethoscope’s 
detractors, the level o f accep tan ce rose so rap id ly that h e found it 
un necessary to do so. In his fifth  and last article, w ritten  in A ugust 
1821, he stated that the progress in the use and usefuln ess o f the 
instrum ent had by then m ade it superfluous for h im  to defend it.

L aen n ec ’s book w as translated into E n glish  in 1821, and into G er
m an in 1822. P ublicized  by review s ap p earin g in A m erican , Dutch, 
Italian, R ussian, Spanish, Polish, and S can din avian  m edical jo u r
nals, as w ell as by the proselytizin g o f L aen n ec’s pupils, h is teachings 
b ecam e w ell know n and w ere even tu ally  accepted a ll over the W est
ern world. T h e  state o f a ffairs is perhaps best sum m ed up by a re
view er for the Glasgow M edical Journal, w ho w as able  to w rite, by 
1828, “ In 1821, the n ew  m ode o f exam in ation  began to attract attention, 
in this city. T h ou gh  at first suspected, ridiculed, and som etim es
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abused as a p iece o f  pom pous quackery, it has grad u ally  gained 
ground in  the estim ation  o f m ed ical m en. . . . T hose w ho form erly 
scoffed, w ould now be asham ed to ackn ow ledge the ign oran ce in 
w h ich  they then glorified.”  O f L aen n ec’s p la ce  in  history, the re
vie w er had no doubts: “ N one w ill dare to deny that h e has produced 
the m ost com plete treatise on diseases o f the chest, w h ich  exists in  
any lan gu ag e.”

T h e  w ritin g  o f D e V A uscultation M ediate had been an  exh au st
in g un dertaking for its s ick ly  author. Added to the relentless burden 
o f h is practice, the urgen t im p erative to com plete the m anuscript 
en cum bered his n arrow  shoulders w ith  an  insupportable w eigh t that 
could not be borne w ithout stum bling. D u rin g the last three w eeks o f 
fev erish  w ritin g, h e refused  a ll n ew  patients and turned over his 
regu la r  p ra ctice  to a colleague. H e did not appear at the N ecker 
durin g the final fren etic  seven days. A fter w ritin g  the last lin e o f his 
book, on A ugust 6, 1818, h e collapsed.

T h ou gh  h e m igh t h a ve  w ish ed  to th in k  it w as nervous exh au s
tion that had done h im  in, L aen n ec w as un ab le to ignore the in creas
ing evidence o f h is old “ asth m a” that p lagued h im  durin g the final 
few  m onths o f h is labors. For the first tim e, h e began  to adm it the 
possibility that he m ight be a v ic tim  o f the affliction that had cla im ed 
the lives o f  so m an y o f h is colleagu es as w ell as h is m other and 
brother. N evertheless, he w ho knew  m ore about its sym ptom s and 
pathology than any other liv in g  m an continued to deny, at least to 
others, that he m igh t be sufferin g from  tuberculosis. H e preferred  to 
diagnose h im se lf as a  case o f taedium  vitae, the contem porary eq uiv
alen t o f today’s nervous breakdow n.

U n able to resum e eith er p ractice  or hospital w ork, L aenn ec took 
a  lon g holiday in  his beloved Brittany. He h ad  in h erited  from  his 
fa th e r ’s fa m ily  an old country house called  K erlouarn ec, or “ p lace o f 
the foxes” in  the n ative  Breton dialect. It w as to th is sm all estate that 
h e now  repaired  to recover from  his labors and h is breathlessness. 
W ith in  a  fe w  m onths, h is chest w as better, h is spirits w ere less de
pressed, and he fe lt ready to return  to work. A fter p ayin g visits first 
to h is fa th er and then to U n cle G uillaum e, he returned to P aris in 
N ovem ber.

To his colleagues, he looked not m u ch  better than  on the day he 
had left. He rem ain ed  thin  to the point o f gauntness, and seem ed 
often on the verge o f faintin g. M oreover, w h at he returned to w as not 
m u ch  less en ervatin g  than w h a t he had le ft three m onths before. T h e 
p ractice  w as as busy as ever, and the teach in g load had, i f  anything, 
grow n h eavier. A lth ough  h e no lon ger had to contend w ith  the fren 
zied throes o f w ritin g, he w as now  required to be the editor and
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reviser o f h is m anuscript. Som ehow , h e m anaged to see it through 
the press, but not w ithout a  recu rren ce o f h is b reath in g problem s and 
gen eral state o f depression.

F in ally , there could be no fu rth er delay— h e m ust g ive  up his 
career or h is life . About a m onth b efore the pu blication  o f h is book, 
he w rote to G uillaum e:

I expect to say farew ell to Paris at the end of August, at the very 
latest. Many people in my place would be in despair . . .  but I am 
no longer capable, without endangering m y life, o f the degree of 
intense m ental concentration required for the preparation of a 
lesson, and my nerves would force me to call it off or else do it 
badly in twenty cases out o f forty. . . . N ever could I undertake 
such a task i f  I could not do it honorably. I m uch prefer to go and 
vegetate, and do as m uch good as I can at Kerlouarnec. After all, 
so long as I can m ake ends meet, I shall be happy there.

He resign ed his hospital post, and gave his path o lo gical sp eci
m ens and som e o f h is books to the library. A fter se llin g  the rest, he 
disposed o f h is household goods and, on O ctober 8,1819, le ft P aris in 
the b la ck  cab rio let in  w h ich  h e had so often gone to visit the sick.

For tw o years, L aen n ec lived  the life  o f  a  gentlem an  fa rm er 
w h ile  h e attem pted to restore his health. D urin g the days w h en  he 
w as not su p ervisin g  som e detail at K erlouarnec, h e w ould take quiet 
w alk s in  the woods w ith  his dogs or cover long distances on leisu rely  
horseb ack  rides. He played doctor to h is tenant farm ers and anyone 
else w ho needed his services, w h ich  ga v e  h im  the opportunity to 
dem onstrate to the local p h ysician s the stethoscopes h e created ever 
m ore sk illfu lly  on h is lathe. He spent countless hours p erfectin g  his 
Breton speech. E very Sunday, rosary in  hand, he w ould jo in  in  the 
solem n procession o f b areheaded fisherm en and peasants m akin g 
their w ay  to the local v illa g e  church. H e becam e, in  a ll w ays, a  coun
try squire o f  B rittany.

In spite o f the u n h u rried  p ace o f life , L aen n ec ’s strength cam e 
b ack  only slow ly. W hen his cousin C hristophe w rote to h im  in  Janu
ary  1821 that h e m igh t be offered a  ch a ir  by the F acu lte  de M edecine, 
h e did not take the bait. U n cle G uillaum e, w ho did not rea lize  how  
fa r  advanced  h is n ep h ew ’s illn ess had becom e, w rote to te ll h im  that 
h e w as b eh a vin g  lik e  a psychopath for not pursuin g the opportunity. 
One lin e  from  the youn ger m an ’s rep ly  described how  exh au stin g  he 
still found a  day’s w ork to be: “ I am  lik e  A ja x ,” h e wrote. “ I can  only 
fight v a lia n tly  durin g the day.”

G radually, how ever, h e b egan  to p lan  his return. H e m ade the



230 D O C T O R S

final determ ined decision  at the end o f the sum m er o f 1821. E arly  in 
October, travelin g  in  short stages and accom pan ied by h is ph ysician  
n ephew  M eriadec Laennec, h e set out for Paris. Shortly a fter he 
arrived, on N ovem ber 15, he resum ed h is p ractice  and once again  
took up his c lin ica l lectures. A lthough h e no longer visited  the sick 
at th eir hom es, he had enough consultation w ork and w ealth y  pa
tients so that h is incom e soon b ecam e substantial again.

O nce m ore, in flu en ce and connections resulted in  the m ost w or
thy o f F ra n ce ’s p h ysician s b ein g appointed to a m ajor post under 
un w orthy circum stances. By a royal decree o f Louis XVIII, the con- 
cours had been abolished in F ebruary 1816, so that professors w ere 
th ereafter appointed by the governm ent. On July 31,1822, L aen n ec’s 
fe llo w  Breton, th e m in ister Corbieres, saw  to it that he w as appointed 
professor and royal lectu rer at th e C ollege de France. As the next 
school year w as about to begin , there w ere som e m inor student out
breaks to protest the fa ct that the k in g  had  appointed h is ow n a lm 
oner to head the un iversity. T h e  governm ent seized  on the opportu
nity to b lam e the riots on the professors, w hose lib era l leanin gs they 
had long w ish ed  to suppress. A royal decree o f N ovem ber 21, 1822, 
abolished the fa cu lty  in  an obvious ploy to turn out the m en w ho w ere 
obnoxious to the m inisters and rep lace them  w ith  others w hose polit
ic a l and religious view s w ere m ore agreeable. L aennec, w ho did have 
the properly orthodox religious sentim ents and w as w ell know n to be 
a royalist, w as one o f the few  w ho profited by the uph eavals. H e w as 
m ade a m em ber o f a sm all com m ittee appointed to reorganize the 
facu lty, the result o f  w h ic h  w as that h e b ecam e the sole professor o f 
m ed icin e in  the C ollege de France. O ther honors follow ed  soon after. 
In Jan uary 1823, h e w as elected a fu ll m em ber o f the A cadem y of 
M edicine, and in A ugust 1824 he w as m ade a kn ight o f the Legion of 
Honor.

T h e  C h arite  w as the appropriate hospital for the Professor o f 
M edicin e at th e C ollege de France. L aenn ec now  m oved h is c lin ica l 
w ork b ack  to w h ere he had spent h is student days, in  the old b uild
ings on the R ue des St. Peres. T h en  b egan  the truly great days o f his 
reputation as a teacher. He taugh t others as he had taught h im self, 
by correlatin g  the sym ptom s and p h ysica l exam in ation  o f his pa
tients w ith  the findings at autopsy. Pathology, in  our tim e a separate 
sp ecia lty  o f its own, w as then an extension o f c lin ica l m edicine. For 
teach in g and research  purposes, it w as its most u sefu l part. Lured 
even  m ore by L aen n ec ’s c lin ica l sk ills  than  by readin g translations 
o f his book, foreign  students by the hundreds flocked to the five w ards 
o f the hospital w h ic h  w ere under h is direction. P aris becam e, even
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m ore than  before, the w orld ’s m ain  stage for the study o f m edicine, 
and at the very  center o f it stood R ene Laennec.

E xcep t that he b egan  later than  the usual six-in-the-m orning 
starting tim e, L aen n ec conducted his teach in g c lin ics  m uch as did 
the other lead in g p h ysician s and surgeons o f Paris. He m ade his 
w ard  rounds at ten, follow ed by a  cortege o f ju n io r ph ysician s, stu
dents, and foreign  visitors. T h e  en tire session, excep tin g only the 
interrogation  o f patients, w as conducted in  Latin , for the benefit o f 
the foreigners w ho m igh t not speak French. L aenn ec w ould stop at 
the bed o f ea ch  n ew  patient, take his history, and then dem onstrate 
the proper w ay  to carry  out the appropriate parts o f  the p h ysica l 
exam ination . Several o f  the students, French  and foreign  alike, w ere 
then perm itted to exam in e the patient and discuss their findings w ith  
th e professor. A fter rounds w ere com pleted, the en tire group retired 
to an  a m p h ith eater w h ere L aen n ec gave a lectu re on the cases that 
had  ju st been seen.

A fter the lecture, there follow ed the m ost im portant part o f the 
clin ic, the perform an ce o f autopsies o f patients w ho had died som e 
tim e a fter the students had seen them  on rounds. It w as this “sum 
m in g u p ” o f the case that gave the P arisian  m ethod o f instruction its 
sin gu lar quality. Im pressed by it and stim ulated  by it, foreign  stu
dents returned hom e and set up s im ilar  system s in th eir ow n coun
tries. P articu la rly  in  London, D ublin, and V ienna, the hospitals and 
th eir autopsy room s b ecam e the aren a for the transm ission o f m edi
ca l know ledge, as a kind o f scien tific  cross-pollination  took place. 
H istorians h a ve  referred  to this m ethod o f teach in g as “ hospital m ed
icin e,” a  process that resulted in  the tran sfer o f  the site o f  instruction 
from  u n iversity  lecture h a lls  to the bedsides o f the institution alized  
sick.

T h is  w as the period o f history as w ell w hen  the cen tral point o f 
m ed ical research  sh ifted  from  the patien t to his disease. T h e doctors 
o f  the past had not understood that an en tire organism  can  be m ade 
sick  less b ecau se o f gen eral im b alan ces than because o f very  specific 
derangem ents o f  organs. F irst M orgagni and now  the ph ysician s o f 
the P aris school sent out the rin gin g  m essage that no progress would 
ever be m ade in the treatm ent o f people unless specificity  took the 
p la ce  o f generalities, unless the p a rticu la r source o f every  sym ptom  
could be found, and unless the diagnostic vision  o f the healers w as 
perm itted to n arrow  itse lf to a m u ch  sm aller and therefore m ore 
b rillia n tly  illu m in ated  focus. T h e C nid ian  philosophy had to be a l
low ed to overcom e the Coan.

W hat is im p lied  here is not that the C nid ian  em p hasis on speci-
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ficity w ill prove, in  the long run, to be the correct one. W hen w e som e 
fu tu re  day know  m u ch  m ore about such  th in gs than  w e do now, it 
m ay w e ll be that our v iew  o f disease causation  w ill even tu ally  sh ift 
b ack  to som ething closer to that o f  H ippocrates, or another m odel 
entirely. T h ere  is a lready a  strong body o f m ed ical evidence suggest
in g  that there are  m u ltip le  causes for an y disease process; those that 
are genetic, im m unologic, en viron m ental, psychological, horm onal, 
and so forth  p erhaps a ll act together to produce a p a rticu la r outcom e 
that m ay b e differen t for ea ch  person, depen din g upon h is un derlying 
constitutional factors, w h ich  in  turn  are also genetic, im m unologic, 
and a ll the rest. In other words, w e m ay be app roach in g in  the 
tw enty-first cen tury  a n ew  era o f H ippocratism , based on science. 
H ow ever, none o f this should be taken to d im in ish  the im portance, 
considerin g w h ere th in gs stood at the b egin n in g o f the nineteenth 
century, o f  L aen n ec and the others seekin g out d irect one-to-one re la 
tionships betw een  sym ptom s and iden tifiable p h ysica l chan ges in  
organs. O nly w h en  th is v iew poin t cam e into ascendancy could dis
ease m echan ism s b egin  to be studied in  the w a y  that has led to the 
enorm ous exp an sion  o f know ledge that is en ab lin g  m ed ical scien ce 
to take the n ext step, for w h ich  it m ay now  be ready.

T h e  p h ilosophy that organ pathology is th e root cause o f a ll dis
ease w as not taken up w ithout som e hesitation, large ly  on h u m an i
tarian  grounds. T h ere  are  num erous statem ents in  the extan t letters 
o f  foreign  visitors that com m ent ad versely  on th e F ren ch  tendency to 
th in k  o f patients as little  m ore than m aterial for lea rn in g  and teach 
ing. So fa r  abstracted did the P arisian  c lin icia n s som etim es seem  
from  the sick  people they treated that they appeared often to be 
d ealin g w ith  pathology divorced from  its hum an  context. It is a 
ch arge  that the m ed ical profession  has sin ce grow n accustom ed to 
hearing. T h e  accusation  is not a product o f late-tw entieth-century 
scien tific  technology, as m an y w ould b elieve, but rath er an  out
grow th o f the an atom ical concept o f v ie w in g  disease. W ithout it, 
scien tific  m ed icin e w ould  alm ost certain ly  n ever h a ve  ach ieved  an y
th in g beyond hum ors and hope— it w ould not even  be scien tific  m edi
cine. But the p rice  paid in  h u m an ity  and goodness has been high, 
m u ch  h igh er than  the profession h as u n til recen tly  realized.

P ierre Louis, a great c lin ic ia n  o f the n ext P arisian  generation 
a fter L aennec, b egan  one o f h is books w ith  a  quotation from  Jean- 
Jacques Rousseau w h ich  m ay, at least in part, ex p la in  the approach 
o f scien ce, and ex p la in  w h y  it w as so n ecessary that there be an 
em otional d istance betw een  a p h ysician  and h is patient: “I know  that 
the truth is in  the things, and not in m y m ind w h ich  judges them . T h e 
less I put o f m y ow n into these judgm ents, the surer I am  to approach
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the truth .” T h is  w as a d eclaration  o f objectivity— in diagnosis, a  c lin i
c ia n ’s m ind m ust be closed to an yth in g but the reproducible evidence 
o f h is five senses. In th is view , an yth in g that in terferes w ith  scien tific  
detachm en t in terferes w ith  the search  for truth. T h e  bias that is 
introduced by em otions and personal feelin gs, as u sefu l as it m ay be 
in  total patien t care, too often stands in  the w ay  o f exa ct diagnosis o f 
p ath o lo gical processes and exa ct m odalities o f treatm ent. T h a t w as 
th e credo o f the F ren ch  clin ician -research ers o f the early  n ineteenth 
cen tury and has rem ain ed  the credo for the scien tific  aspects o f their 
profession. O f course, there is m ore to h ea lin g  than  scien ce alone, 
and every  p h ysician  know s that. But it is precisely  in  th e C nid ian  
reduction  o f disease into term s o f its effect on tissues and organs that 
the H ip pocratic hope m ay best see its fu lfillm en t— to treat fe llo w  
h u m an  beings w ho happen  to be sick, rath er than to treat sicknesses 
th at happ en  to occur in  hum an  beings.

O f a ll o f  the groups o f students w ho accepted only relu ctan tly  the 
seem in gly  cool detachm en t o f th eir P arisian  professors, the A m eri
cans, w ith  th eir greater fee lin g  for equality, for the hum an  dignity 
even  o f the poor, w ere  the m ost outspoken. But even  they recognized 
the va lu e  o f con cen tratin g people w ith  pathology in  hospitals in  such 
a w a y  that great use could be m ade not only o f  th eir sheer vo lu m e but 
o f the orderly w a y  in  w h ich  disease w as subjected to scrutiny. In the 
tw enty years a fter L aen n ec ’s invention  o f the stethoscope, m any an 
A m erican  w ho had the m eans to do so traveled  to P aris as soon as he 
had received  h is m ed ical diplom a. (T h is  w as m ade easier by the 
introduction  in  1817 o f regu lar tran satlan tic  packet sh ip  sa ilin gs from  
N ew  York, w h ic h  m eant that travelers to Europe needed no longer to 
w a it w eeks or m onths un til a  cap tain  decided that h e had a fu ll 
enough hold or a fa ir  enough w ind.) O ne o f the m ed ical visitors to the 
C h arite  w a s O liver W en dell Holm es, w h o described the advantages 
o f the Fren ch  system  in  a  letter h e w rote hom e in  June 1835:

If I was asked— why do you prefer that intelligent young man 
who has been studying fa ithfully  in Paris to this venerable prac-_ 
titioner who has lived more than tw ice as long— I should say, 
because the young man has experience. He has seen more cases 
perhaps o f any given disease— he has seen them grouped so as 
to throw more light upon each other— he has been taught to 
bestow upon them far more painful investigations— he has been 
instructed daily by men who know no master and teach no doc
trine but nature and her laws, pointed out at the bedside for 
those to own who see them, and for the meanest student to doubt, 
to dispute i f  they cannot be seen— he has exam ined the dead
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body oftener and more thoroughly in the course of a year than 
the vast m ajority o f our practitioners have in any ten years of 
their lives. True experience is the product of opportunity m ulti
plied by years.

W hen they returned to the U nited States, H olm es and his fe llow  
voyagers found n othin g to com pare w ith  the p edagogical advantages 
o f the F ren ch  system , and realized, m oreover, that the A m erican  
tem peram ent w ould not p erm it such a detached scien tific  c lim a te  to 
develop. For one thing, the stronger em phasis on classlessness in 
A m erican  society (French  professions o f egalite  notw ithstanding) 
dem anded a greater sen sitiv ity  to hospitalized patients as m ore than 
m ere “ teach in g  m a teria l” in  the hands o f the professors. For another, 
H olm es and the others recognized the pow erfu l anti-in tellectual 
strain  that existed  in  the populist young country, w here, at the tim e, 
Jacksonian dem ocracy w as in its ascendancy. T hrough out the n in e
teenth cen tury and for the first few  decades o f the tw entieth, A m eri
can  m ed ical schools lagged  as fa r  b ehind in  teach in g as did A m eri
can  p h ysician s in  scien tific  research. T h e  “ hospital system ” would 
not ex ist in this country un til the foun ding o f T h e  Johns H opkins 
U n iversity  M edical School in  1893, a few  years a fter the establish
m ent o f the u n iversity ’s ow n hospital. E ven a fter that, it took m ore 
than th irty  years for its p rin cip les to take root throughout the United 
States. As late as W orld W ar I, it w as only the excep tion al A m erican  
school w hose students had any m ean in gfu l access to hospitalized 
patients. T h e  story o f the developm ent o f a system  in  w h ic h  m edical 
schools forged a llia n ces w ith  m ajor hospitals is the story o f the tran s
form ation  o f A m erican  m ed ical education into its present status as 
the w orld ’s best.

T h e  ex cellen ce  o f L aen n ec as a teach er and d iagn ostician  does 
not m ean that h e had m uch m ore to offer his patients, once d iag
nosed, than had h is hero H ippocrates tw enty-three hundred years 
earlier. His su rgical colleagues, it is true, had m ade som e progress in 
their a b ility  to deal w ith  a goodly num ber o f ex tern ally  obvious m ala
dies, and had even developed im proved instrum ents and operations. 
T h e  ph ysician s, on the other hand, w ere still attem pting to a lter the 
disordered h u m oral b a la n ce  o f th e ir  patients. T h ey  continued to 
purge, puke, and b lister as they a lw ays had, a lthough they had 
created som ew hat m ore sophisticated rationalization s for doing so. 
T h is kind o f treatm ent, called  em p irical because ph ysician s based its 
usefu ln ess on th eir ow n personal exp erience, som etim es had w hat 
w ould  later be found to be, a lb eit fortuitously, a sound ph ysiological 
effect; b leed in g for the fluid-filled lungs o f h eart fa ilu re  is one such
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exam ple. B ecause a therapy w as seen to be effective on m any occa
sions, it m ight then be recom m ended for a ilm ents that seem ed to be 
related to those in w h ich  it succeeded, but w h ich  w ere, in fact, quite 
different. E xten din g this kind o f th in kin g out in  a ll directions re
sulted in  m any th erapeutic m ethods that m ade very  little  scientific 
sense, esp ecia lly  w h en  they w ere based on H ippocratic theories o f 
disease causation. Fouquier, for exam ple, w ho w as one o f L aen n ec’s 
successors at the C harite, treated fevers w ith  a sedative and severe 
d iarrh ea  by ap p ly in g leeches to the anus.

As Professor o f M edicine at the C ollege de France, L aenn ec d e liv
ered a course o f lectures in  addition to h is teach in g rounds at the 
C harite. H is private practice, m ean w h ile , had grow n larger w ith  his 
in creasin g fam e. In addition to a ll o f this, it soon b ecam e tim e to 
b rin g forth  a second edition o f D e VA uscultation Mediate. W hen it is 
considered that h e also continued to publish  papers in the m edical 
journals, it can  be appreciated  that a fter h is 1822 professorial ap
pointm ent he found h im se lf w orkin g harder than ever— at a tim e 
w h en  h is ch ro n ica lly  deteriorated health  m ust h ave lim ited  his en er
gies so m uch that it is a w onder he could w ork at all.

In O ctober o f 1822, L aenn ec invited  the w idow ed Jacqueline 
Argou to m ove into the apartm ent he shared w ith  h is n eph ew  M eria- 
dec, in  order that she m igh t oversee the household and thus relieve 
h im  o f a few  o f h is day-to-day burdens. She w as a distant cousin and 
a devout C atholic, w h ic h  m eant, as he w rote in a letter to Christophe, 
that “w ith  that and h er forty-tw o or forty-three years, no one could 
possibly raise  an y objections.” Besides, w ho w ould ever be so u n gra
cious as to suggest that the m ind o f the w izened, tubercular, m iddle- 
aged professor could harbor tem ptations thought to be reserved for 
h ea lth ier  flesh?

A pparently, lots o f people w ere that un gracious and worse. 
W ithin  tw o years, the L aenn ec dom estic arran gem en ts had becom e 
the subject o f a great deal o f  sm all-m inded gossip in  P aris m edical 
and social circles. T h a t M m e. A rgou w as know n to be th e very  sub
stan ce o f v irtu e and piety, and quite hom ely to boot, w as beside the 
point. W hat m attered w as a ch an ce to poke m aliciou s fun  at the great 
professor and his pious relative. F in ally , on D ecem ber 16,1824, Mme. 
Argou w as prom oted from  w idow  to w ife, probably m ore to silen ce 
the scandal-m ongers than out o f m otives o f beatific  rom ance. But she 
and h er new  spouse did better than that— in the sprin g o f 1825, 
Jacqueline L aennec, b arely  m ore than a bride, b ecam e pregnant. Her 
husband w as resuscitated by his en thusiasm  at the thought that he 
w ould  finally  becom e a father, and he began  to m ake plans that 
in d icate h e expected  to live  to see his ch ild  grow  up. Sadly, the p reg
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nan cy w as lost a few  m onths later d urin g a severe illn ess o f un certain  
nature that the m other contracted.

By A p ril 1826, w h en  the second edition o f the great book w en t to 
press, the loss o f  h is w ife ’s p regn an cy w ith  its accom p an yin g loss also 
o f optim ism , the un rem ittin g hard  work, and the relen tless advance 
o f h is b reath in g problem s had brought the final exh au stion  on L aen 
nec. No longer could h e deny the leth al rea lity  o f h is tuberculosis. 
T h e  chest p ain  and the fev er  w ere b egin n in g to w orsen rapidly. He 
w as cou gh in g up th ick  putrid  m a teria l from  the d ecayin g tissue o f 
h is lungs. M eriadec, u sin g the stethoscope, h eard  for the first tim e the 
dread sounds that indicated  a tuberculous cavity  in  the upper portion 
o f h is u n cle ’s le ft chest. On A p ril 20, L aen n ec d rew  up h is w ill.

T h e  tim e had com e to go hom e to his beloved Brittany. P erhaps 
som e strength m igh t be regained there, but regardless o f the out
com e, L aen n ec had decided n ever again  to return  to Paris. On M ay 
30, c a d a ve rica lly  em aciated  and ghostly pale, h e m ade his ex cru cia t
ing w ay  dow n the stairs o f h is house in  P aris for th e last tim e. Clothed 
in  h is custom ary suit o f b lack, lea n in g  h is scan t and trem blin g 
w eigh t on his w ife ’s arm , h e had about h im  the a ir  o f a m an  descend
ing step by step into h is ow n tomb.

T h e journey hom e w as a  torm ent. F in ally , a fter  ten agonizing, 
rain-filled days, the h ills  around K erlouarn ec cam e into view . T h e 
rain  had m ercifu lly  stopped and the sun w as sh in in g in  a ll the splen
dor o f an ea rly  June m ornin g as L aenn ec stepped dow n from  his 
c arria ge  to be greeted by a throng o f local farm ers and the peasants 
from  his estate. He had com e hom e, but too late.

T h e  s ix  b r ie f  w eeks that rem ain ed  to the dyin g m an  w ere a 
period o f fa rew ell. From  tim e to tim e h e w ould  be taken around the 
countryside in  a  sm all cart pushed by a neighbor. He m ade m any 
visits to the local ch ap el o f St. C roix, and had his prayers b riefly  
answ ered by a  short period o f im provem en t d urin g w h ich  he could 
w a lk  about his property w ith  the friends and the cousins w ho cam e 
to m ake w h a t they knew  w ould be their last goodbyes. D u rin g the 
second w eek o f August, the fev er returned, and brought w ith  it a state 
o f  delirium .

In m idafternoon on A ugust 13, L aenn ec aw oke for one last lucid  
m om ent. He looked over at h is w ife  sittin g w a tch fu lly  alongside him , 
raised h im se lf w ith  great effort to an upright position, and slow ly 
rem oved the rin gs from  his fingers and placed them  on the bedside 
table. “ I am  doing this,” he w as b arely  able  to utter, “because other
w ise  som eone w ould soon h ave to render m e th is service. I w ish  to 
spare them  the p a in fu l task.” T hose w ere h is last words. T w o hours 
later, R ene L aenn ec, the forem ost p h ysician  o f the world, the inven-
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tor o f m ed icin e ’s first d iagnostic instrum ent, had  becom e yet one 
m ore v ictim  o f the w h ite  death o f tuberculosis, the very  scourge 
w hose true n ature he had exposed.

A fter L aen n ec’s fu n era l in  the local cem etery, the fa m ily  gath 
ered to h ear the readin g o f h is w ill. In h is last days at K erlouarn ec 
h e  had added a  cod icil bequ eath in g to M eriadec a ll o f h is m edical 
books and papers. He also w rote, “ I g iv e  h im  m y w atch , m y ring, and 
above a ll m y stethoscope, w h ic h  is the best part o f  m y legacy.”
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The Germ Theory 

Before Germs
T H E  E N I G M A  O F  I G N A C  S E M M E L W E I S

Genius w as priceless, beneficent, d ivine, but also w as, at its hours, 
capricious, sin ister, cruel; and n atu res ridden by it, accord ingly, w ere  
a lte rn a te ly  v e ry  enviab le , and v e ry  helpless.

—H enry Jam es,
Roderick Hudson

T h e m any biograp hers o f  Ignac S em m elw eis h a ve  created a m ythol
ogy that com pares the events o f h is life  to those o f a G reek tragedy. 
T h e  b iographers, how ever, w ould h a ve  us b elieve that it is a tragedy 
a fter the m an n er o f A esch ylus, a tragedy in  w h ich  the hero is de
stroyed by m alevolen t gods— by forces beyond his control. A lthough 
there is no question that th is genius w h o discovered a m ethod of 
p reven tin g the leth al disease o f childbed fever did live  out a tragedy, 
the facts o f  h is life  in d icate that it w as a  tragedy m ore rem iniscen t 
o f Sophocles than o f A eschylus. T h e  basic elem ents o f  the Sopho- 
c lean  dram a are  there: a hero, a truth, a m ission, and finally  a flight 
o f passionate arrogan ce resu ltin g  in dow n fall. T h is  w as not A es
ch ylu s w riting; the fa te  o f a Sophoclean  hero is governed not by the 
actions o f the gods but by a fun dam en tal fa u lt in  his own nature. T h e 
dram a o f Ignac Sem m elw eis arose from  the classic  flaw — h avin g
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discovered his ow n truth and his ow n m ission, h e created and w as 
in exorab ly  draw n  to h is ow n trag ic  fate. G enius can, as H enry Jam es 
tells us, be cruel, and those possessed o f it, or by it, can  be utterly 
helpless.

T h e  helplessness o f Ignac Sem m elw eis w as consequent to the 
tigh t grip  in  w h ic h  he w as held  by h is self-destroying psyche. H e w as 
brought to his trag ic  fate  by his ow n fa u lty  nature, and not, as popular 
h istorians h a ve  told us for generations, by the overw h elm in g gods o f 
a b ackw ard  m ed ical establishm ent.

In one sense, how ever, Sem m elw eis w as ill-used by his stars— his 
genius led h im  to a  d iscovery for w h ich  the w orld w as not yet pre
pared. H e vio lated  the m ost b asic  o f  the p rin cip les that un derlie  the 
h un ting-rules o f those w ho would track down N atu re’s secrets: an 
id ea m ust n ever be presented b efore its tim e. W hen a seem ingly 
revolution ary leap  occurs in science, it proves, alm ost alw ays, to be 
but a p a rticu la rly  long step by a p a rticu la rly  bold researcher, in a 
process for w h ich  the stage has been set by the w ork o f others w ho 
cam e before. W hen the cu ltu ra l m ilieu  is ju st right, w hen the techno
logica l tools h ave been invented, and w hen  enough restless m inds 
h a ve  begun to ch a fe  under the status quo, som e one spunky spirit 
com es forw ard  to d eliver the en ligh ten in g goods. T hough only a 
sm all n um ber o f the restless m ay at first appreciate the m agnitude 
o f the id ea that thus m akes its appearance, accep tan ce is in  fa ct 
inevitable, b ecau se the new  concept has arisen  from  such a logical 
process o f  discovery. E ven w hen  the savants o f scien ce do not yet 
know  w h at to do w ith  som e p articu lar bold bound forw ard, at least 
a  few  w ill a lw a y s appear w ho ap p reciate  that it is a valid  idea, and 
therefore m ust be cherished  un til the day that its usefuln ess w ill 
becom e apparent. T h is  latter situation  applied  in  the case o f W illiam  
H arvey ’s d iscovery o f the circu lation, and to a lesser extent in  the 
case o f the anatom y o f V esalius and that o f the su rgical research  of 
John H unter. For such  lu cky investigators as M orgagni and Laennec, 
the response to the new  concept w as prom pt and avid. T h e  num ber 
w as large  o f those w ho w ere w ise enough to va lu e  th eir w ork, and 
there w as an im m ediate p ractica l application  for it, as w ell.

Ignac Sem m elw eis w as not so fortunate. He presented a disease 
concept that w as based on the spread o f b acteria l contam ination, but 
h e did it n in e years b efore Louis P asteur’s dem onstration that bacte
ria  are  the cause o f putrefaction. He identified the m eans by w h ich  
a  leth al infection, childbed fever, can  be spread from  one patien t to 
another by the very doctors w ho are tryin g to cure it, but his forw ard 
leap  w as accom p lished  alm ost tw enty years before an even greater 
ju m p  by Joseph Lister, w ho w ould prove, in  1867, that wound in fe c
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tions, sin ce they are caused by bacteria , can  be transm itted by the 
hands o f doctors.

N evertheless, Sem m elw eis should not be v iew ed  as a luckless 
victim  o f u n tim ely  destiny. H is discovery, as w ill soon becom e ap p ar
ent, did arise from  the w ork o f predecessors, and did com e into bein g 
in  a  m ilieu  that m igh t h a ve  allow ed  its fra g ile  seed to germ inate, in  
spite o f  its prem ature planting. T h a t th is did not occur is less the 
result o f Sem m elw eis h a vin g  aw akened, lik e  Leonardo, “ too ea rly  in 
the darkness” than o f h is ow n obstinate refu sa l to see that m edical 
scien ce, though not quite prepared, w as at the very  edge o f a readi
ness that should h a ve  b rought h im  the recognition  h e sought, and 
saved the m an y lives that w ere tra g ica lly  lost b ecau se o f h is obdurate 
posture.

Ign ac Sem m elw eis fa iled , in  the final analysis, not only because 
he w as too early, but also b ecause h e w as too stubborn. So fixed did 
h e becom e in  h is self-righteousn ess that h e n ever did the ex p eri
m ents that m ight h ave helped his cause, nor w as he able to convince 
an y o f the then in crea sin g  n um ber o f skilled  laboratory researchers 
that h is ideas w ere w orth investigating. H is should h a ve  been the 
prepared m in d  that first took up P asteur’s d iscovery and m ade it a 
b asic  foundation  stone o f m edicine. Instead, it w as the patient, se lf
less L ister w ho took the colossal step that led to the germ  theory o f 
disease.

T h e  life  story o f Ignac S em m elw eis thus becom es one o f the 
caution ary  tales o f  m ed ical science. In the procession o f successes 
presented in  this book, it is fitting that w e  should pause to look at a 
fa ilu re. T h e  b lin d a lleys o f m ed ical research  h a ve  been m any, and 
m ore w ould-be heroes h ave fa lle n  by the w aysid e than h a ve  lasted 
the course. In the “ exposition  o f hum an  ineptitudes” o f  w h ich  F ield 
in g G arrison w rote, the saga o f Sem m elw eis is one o f p a rticu la r poig
nancy, because its protagonist’s ineptitude w as not one o f talent, but 
o f character. H avin g for a b r ie f m om ent done everyth in g right, a lbeit 
ju st a  bit b efore its tim e, h e then spent the rest o f  h is career doing 
everyth in g wrong. H is book, instead o f m a rk in g  one o f those great 
turnin g points in  the history o f  m ed ical science, m arks only the un
h app y spot at w h ich  a tangent took off, to be forgotten for the rest o f 
the nineteenth century.

A t the V ien n a M edical School the year 1847 w as a tim e o f extrem e 
conservatism , both in  n ational politics and in  m edicine. H ungary 
and A u stria  w ere both parts o f  the great H apsburg E m pire, but 
w h ereas V ien n a w as th e sh in in g cap ital, H un gary w as a subordinate
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province dom inated by the ascendant G erm an ic culture. P rin ce Met- 
ternich, the em p ire ’s first m inister, follow ed a policy o f  repression 
and cruelty  in  w h ich  the d iverse n ational groups o f the em p ire w ere 
played o ff again st one another. It w as the eve o f the un successfu l 
revolutions o f 1848, w h ich  brought about no real im provem ent in  the 
po litica l aren a but w h ich  did open the w ay  for increased freedom  in 
m atters academ ic.

T h e  U n iversity  o f V ienn a, and m ost p a rticu la rly  its m ed ical 
school, b ecam e a hotbed o f revo lutionary activity. T h e  uprisings o f 
1848 w ere strongly supported by the younger fa cu lty  m em bers, 
large ly  b ecau se the un iversity  w as under the stifling control o f gov
ernm ent m inistries. Som e o f the m ajor positions at the school w ere 
held  by professors w ho w ere old in years and w ho owed th eir pow er 
to close connections w ith  those very  sam e bureaucrats. T h ey  becam e 
a rrayed  again st the younger facu lty , w hose lib era l p o licies and new  
ideas they opposed, both in  research  and in  concepts o f disease cau sa 
tion. Into th is setting— the n ew  versus the old, the in tellectu ally  
lib era l versus the conservative, the true scien tific understanding 
o f disease versus the fu zzy  theoretics o f  the old m edicine— the Sem- 
m elw eis theory figu rative ly  exploded. B ecause the theory w as the 
result o f m ethods o f observation and an alysis that the Y oung T urks 
stood for, and because it w as a n atural outgrow th o f the teachin gs o f 
th eir three great leaders, it b ecam e a battleground along w h ich  clear 
lines could be draw n.

M ajor battles o f the eighteenth  and nineteenth cen turies not in 
frequ en tly  began  at sunrise. T h ere  is som e poetic truth in sayin g that 
w h a t lg n a c  Sem m elw eis w as, years later, to ca ll “ the ris in g  o f the 
p u erp eral sun over V ien n a ” w as to sign al the ca ll to arm s for this 
m ajor b attle  in the history o f the V ien n a M edical School.

B ecause o f the h app y coin ciden ce that three b rillia n t and vision 
a ry  young m en cam e together, the school entered on the m ost g lo ri
ous period in  its history. T h e  first, and the greatest, w as K arl von 
R okitansky, Professor o f P ath ologic Anatom y, w ho contended that 
c lin ica l sym ptom s are  the outw ard m anifestations o f pathological 
ch an ges in organs and tissues. G iven  b reath  by M orgagni, and then 
n urtured through its in fa n cy  by the P aris school, the still-young con
cept w as not yet u n iversa lly  accepted w hen  R okitansky w as ap
pointed to h is ch a ir  in  1844. In his view , it w as the role o f  the dissector 
not only to id en tify  the organ  derangem ent, but to see it as one evolu
tion ary phase, one instant, in  an ongoing dyn am ic process o f disease. 
Inspired by the F rench, and by the p h ysio logical researches o f  John 
H unter, h e sought to describe the w ay  in  w h ic h  a disease process 
evolves to the point at w h ich  it is encountered by the atten ding physi-
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cian  in  the c lin ic  or at the autopsy table. It w as no lon ger enough that 
the cry  could be traced to its sufferin g organ; one m ust trace that 
organ ’s disordered state d irectly  b ack  to its beginnings, so that the 
process o f disease could be reconstructed and understood.

R okitansky w anted to know  not only the w ay  in  w h ich  the an a
tom ical ch an ge evolved, but also the accom p an yin g ch an ge in fu n c
tion, the pathologic physiology. T h is  kind o f close observation o f the 
ongoing developm ent o f diseases required that its researchers be 
sp ecialists in  such  work. W ith R okitansky, the study o f pathology 
b ecam e a field o f m ed icin e a ll its own. In V ienn a, the c lin ica l ph ysi
cian  did not do h is ow n postm ortem  dissections— h e cam e to the 
autopsy room  to see w h a t the pathologist could show  him , as do the 
c lin icia n s o f today. T h e P ath ological Institute at the U n iversity  of 
V ien n a w as like  a concert h a ll o f m edicine, in  w h ich  the artists o f one 
b ra n ch  o f h ea lin g  perform ed w h a t m igh t be called  an  organ recital 
for th e artists o f another. R okitansky gave approxim ately  eighteen 
hundred such  perform an ces each  year, som e th irty  thousand durin g 
his lifetim e. T h e  body o f every patient w ho died at the two-thousand- 
bed V ien n a G en eral H ospital w as delivered to his departm ent. Before 
his career w as ended h e had brought considerable order and system  
to the classification  o f disease; R udolf V irch o w  called  R okitansky 
“ the L in n aeu s o f pathological anatom y.” He w as also at the forefront 
o f a h istoric process by w h ic h  the leadership  o f w estern  m edicine 
w as b ein g tran sferred  to the G erm an -speaking schools and hospitals 
o f  cen tral Europe, w h ere it would rem ain  un til w ell into the next 
century.

T h e  pathologist E dw in  Klebs, a m ajor contributor to the bacterial 
theory o f disease causation  (and, inciden tally, the fa th er o f one o f the 
founders o f m y library), w rote o f  R okitansky that he “taught us to 
th in k an atom ically  at the bedside and to w ea ve  at the autopsy table 
the in d iv id u al phases o f the m orbid process into the pattern o f the 
c lin ica l progress.” It w as from  this m aster teach er that Ignac Sem- 
m elw eis learn ed the w isdom  o f close observation, learn ed to d if
feren tiate  w h a t w as significan t from  w h at w as trivia l, and learned 
how  to brin g his observations together into a u n itary  diagnosis in 
w h ich  the c lin ica l findings w ere correlated  w ith  the pathological.

T h e  second m em ber o f the triu m virate  w as Josef Skoda, the lead
in g c lin ic ia n  o f the V ien n a M edical School. He is best know n for his 
studies on percussion  and auscultation  in w h ich , lik e  R okitansky, he 
a ccu rate ly  correlated  the c lin ica l findings to the pathological 
ch an ges that caused them . H is approach  w as som ew hat different 
from  that o f L aen n ec and his follow ers, concen tratin g m ore on the 
p h ysica l properties o f  the structures b ein g auscultated  than on their
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bio logical ch aracteristics. T h is  m ade for a system  that w as less prone 
to exaggeration s than w as the F rench, and w as therefore m ore read
ily  learn ed by novices. R okitansky w as kin dly  and generous, but 
Skoda tended to be cold and rig id  and to care not at a ll for w arm  
personal friendships. W hat he did care  about w as c lin ica l science, 
and to Josef Skoda c lin ica l scien ce m eant diagnosis, not therapy. He 
had not m uch use for the gen era lly  in effectu al treatm ents o f the 
tim e, w h ic h  h e dism issed w ith  the brusque truth that “das is t ja  alles 
e in s ”— they are rea lly  a ll the sam e. He w as, how ever, a  proponent o f 
prevention; h e believed  that the proper approach to d isease should be 
prop hylactic, to stop it b efore it could begin  its ravages. To th is end 
he devoted considerable effort to the study o f the ep idem ic diseases 
such  as typhoid and cholera. H is w as the c lin ica l personality that 
w ould  en thuse over a theory lik e  that o f Sem m elw eis.

A lthough he w as an advocate o f h ygien e and p ub lic h ealth  m ea
sures, it w as in  the area o f one-on-one diagnosis that Skoda achieved  
h is lastin g  fam e. W orking together w ith  R okitansky in  the autopsy 
room  and applyin g his findings to patients on the w ard, he developed 
a m ethod o f c lin ica l reasoning that cau gh t the im agination  o f young 
Sem m elw eis. Skoda and R okitansky both recognized that the puer- 
p eral-fever d iscovery w as a log ica l outcom e o f th eir ow n teachings 
in  the n ew  m ethods o f scien tific  logic. E rn a  Lesky, in  h er en cyclope
d ic study o f the V ien n a M edical School, states that these two risin g 
gian ts w ere not only the supporters o f S em m elw eis but the “ in te llec
tual fa th ers o f h is discovery.”

T h e  youngest o f the three m ed ical leaders w as Ferdinand von 
Hebra. O nly two years older than Ignac Sem m elw eis, H ebra w as also 
a  pu p il o f  R okitansky and Skoda, and applied  their p rin cip les to the 
d iagnosis and classification  o f skin  diseases. H avin g been assigned 
by Skoda to study certain  form s o f derm atitis, he founded a new  
school o f derm atology based on p athological anatom y. H ebra and 
S em m elw eis b ecam e close friends. B ecause o f their closeness, and 
b ecause o f h is b e lie f  in its valid ity, the sensitive, k in dly  H ebra w as 
the first to describe in print the p u erp eral-fever theory o f h is reticent 
friend. In H ebra’s m ind, the d iscovery w as w orth ran kin g beside 
E dw ard Jen ner’s introduction o f sm allp ox vaccination.

Heroes often seem  to com e from  the ran ks o f the social or in tel
lectu al aristo cracy  on the one hand, or the poverty-hardened peasant 
or w orkin g class on the other. O ur tragedy has an  un usual hero; his 
fa th er w as a grocer, a m em ber o f the trad itio n ally  nonheroic bour
geoisie.
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In fact, Ignac S em m elw eis w as un usual in  several respects. For 
one thing, this H un garian  n ational hero had a very  non-H ungarian 
nam e. In th eir scrup ulously researched  1968 biography, G yorgy Gort- 
vay  and Im re Zoltan, by studying parish  registers, traced the Sem 
m elw eis fa m ily  b ack  to the sm all v illa g e  o f M a rczfa lva  in  1570. V ery 
like ly  descended from  a F ran kish  tribe, th is fa m ily , like  m ost o f the 
tradin g population o f Buda and Pest, spoke a G erm an d ialect called  
Buda Sw abian. Ignac P hilip , know n as N aci by h is relatives, did not 
properly learn  the H un garian  lan gu ag e un til secondary school. 
W hen, therefore, h e enrolled in the U n iversity  o f  V ien n a in  1837 his 
G erm an w as an  a w kw ard  d ialect, and h is H un garian  w as fresh ly  
m astered in  secondary school. N eith er in  H un garian  nor in  the pol
ished V ien n ese G erm an  o f h is colleagues w as h e com fortable. At 
V ien n a he entered law  school and then tran sferred  to m ed icin e a fter 
one year; it w as the first o f the direction  ch an ges that w ere to occur 
again  and a gain  in h is life. Som e o f the chan ges w ere im posed upon 
him , but others w ere self-chosen. In the fa cu lty  register o f the V ien n a 
M edical School, Sem m elw eis, just prior to his graduation  in  1844, 
stated his intention  to return  to h is hom e country. For reasons that 
a re  not clear, am ong w h ic h  m ay h a ve  been the death  o f his m other 
one w eek  b efore h e w as to receive  h is degree, h e soon determ ined to 
rem ain  in V ienna.

I f  the im agin ation  o f the n ew ly  graduated doctor w as captured 
by the studies o f R okitansky, it w as set on fire by the w ork bein g done 
in  foren sic  pathology by a R okitansky disciple, Jacob K olletschka, 
w hom  S em m elw eis idolized. W hen h e applied  for a post as K olletsch- 
k a ’s assistant, how ever, he w as not accepted, for reasons that are 
unclear. T h e  disappointm ent m ust h ave been great. But Sem m elw eis 
also had other interests, and soon thereafter applied  to be Skoda’s 
assistant only to be rejected once more; Skoda had prom ised the job 
to som eone else.

In July 1844 he decided to study obstetrics, and w as at the sam e 
tim e given  perm ission  by K arl von R okitansky to dissect fem ale  
cadavers. Shortly th ereafter h e b ecam e assistant to Johann K lein, 
Professor o f  O bstetrics, h is appointm ent to extend un til 1847. T h e  fact 
that K lein  w as am ong the staun chest o f  the old guard and a good 
frien d  o f the po litic ian s in  the m inistry did not seem  to d im inish  the 
en thusiasm  that Sem m elw eis brought to his undertaking.

As the young obstetrician  did m ore and m ore autopsies on the 
bodies o f  w om en w ho had died o f childbed fever, or puerp eral fever 
as it is m ore com m only called, he b egan  to develop a theory o f its 
pathophysiology— that is, the w a y  in  w h ic h  it evolved. T h ere  w ere at
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that tim e a num ber o f different exp lan ation s that had been put for
w ard  by various authorities in  an attem pt to understand w h y  so m any 
w om en died o f the dread process in th eir im m ediate postdelivery 
days. In som e hospitals, at certain  tim es o f the year, the figure had 
been reported as h igh  as 25 percen t o f  a ll m others. Most p h ysician s 
considered it to be a specific disease entity, lik e  sm allpox, for exa m 
ple. T h e  m ost w id ely  accepted theory o f its transm ission  w as that it 
cam e and w en t in  epidem ics, also lik e  sm allpox. T h ere  w ere those 
w h o thought it w as caused by a m iasm a, one o f those noxious atm os
pheres invoked sin ce the G reeks to ex p la in  disease causation. T h e 
theory o f Ignac S em m elw eis w as to ch an ge a ll o f  this. T h e  series o f 
astute c lin ica l observations and the in cisive  cla rity  and logic o f  the 
reasonin g that led h im  to develop that theory are  revealed  in  h is first 
publication , w h ic h  did not appear un til eleven  years later:

O bservation  1: At the V ien n a G en eral H ospital, the A llgem ein es 
K ran ken h au s o f the U n iversity  o f  V ienn a, there existed  side by side 
two obstetrical divisions, e xa ctly  the sam e in every w ay, each  d eliver
in g a p p roxim ately  thirty-five hundred babies ea ch  year. T h ere  w as 
only one differen ce betw een them : in  D ivision  I, a ll d eliveries w ere 
by obstetrician s and students, and in  D ivision  II, a ll w ere by m id
w ives. In D ivision  I, an a vera ge  o f six  hundred to e igh t hundred 
m others died each  year from  childbed fever; in D ivision  II the figure 
w as sixty  deaths— one-tenth as m any.

T h ese  figures had not been easy to ascertain . It w as com m on 
p ractice  to tran sfer w om en w ho contracted puerp eral fev er  to the 
gen eral hospital w ards to die, and they w ere  th erefore not included 
in  the obstetrical m ortality  rates. T h is  resulted in  a skew ed picture 
o f the true m agn itude o f the d ifferen ce betw een the tw o divisions, 
w h ic h  Sem m elw eis w as able to e lu cid ate  only by c a refu l searchin g.

O bservation 2: W h ile  ch ildb ed  fever raged vio len tly  w ith in  the 
hospital, no such  ep id em ic existed  outside in  the city  o f  V ienna. 
M others delivered  at hom e had a  very  low  m ortality, and m others 
self-delivered, even in  a lleyw a ys and streets, had essen tially  no m or
tality.

O bservation  3: Y e a rly  statistics show ed that m ortality  w as in  no 
w a y  related predictably to w eath er or seasonal variations.

O bservation 4: T h e  greater the in ju ry  to the cerv ix  and the uterus 
durin g delivery, the greater the likelihood a m other w ould develop 
childbed  fever.

O bservation  5: C losing dow n the w ard w ould a lw ays stop the 
m ortality  for a tim e a fter it w as reopened.

From  such  observations, it b ecam e c le a r  to S em m elw eis that
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n eith er ep idem ic nor m iasm a could be the cause. T h e  exp lanation  
w as to be found in som e u n exp lain ed  factor that existed  in  D ivision  
I and not in  D ivision  II.

As S em m elw eis pondered the data, looking for that factor, a great 
tragedy occurred  at the V ien n a M edical School. K olletschka, the 
m uch-adm ired  teach er o f  foren sic pathology, sustained an accid en 
tal laceration  durin g an autopsy and died q u ick ly  o f  an  overw h elm 
in g wound infection. Sem m elw eis, w ho had lost h is fa th er only n in e 
m onths before, w as distraught. W hat cam e n ext is best described in 
words he w ould w rite  fourteen  years later:

Totally shattered, I brooded over the case w ith intense emotion, 
until suddenly a thought crossed my mind; at once it becam e 
clear to me that childbed fever and the death o f Professor Kol
letschka were one and the same because they both consist patho
logically o f the same anatom ic changes. If, therefore, in the case 
o f Professor Kolletschka . . . septic changes . . . arose from  the 
inoculation of cadaver particles, then puerperal fever must orig
inate from the same source. . . .  The fact o f the matter was that 
the transm itting source o f the cadaver particles was to be found 
in the hands of the students and attending physicians.

A t the A llgem ein es K ran ken h aus every student and every 
teach er dissected several cad avers each  day, accord in g to a hard- 
and-fast R okitansky-inspired  rule o f  the cu rricu lu m . W ashing w as 
perfunctory. Sem m elw eis had found his exp lan ation — the tran sm is
sion o f w h at he called  “ in v isib le  cad aver particles, recogn izab le only 
b y their odor” w as the cau se o f puerp eral fever.

To Sem m elw eis, then, pu erp eral fe v e r  w as not a sp ecific disease 
lik e  sm allpox; it consisted o f a group o f pathological chan ges in or
gans and tissues transm itted by the purulen t m ateria l carried  on the 
hands o f m ed ical personnel. U n like sm allpox, w h ich  could be caused 
only by another case o f  sm allpox, the p athological chan ges o f puer
peral fev er  could result from  contact w ith  an y source o f pus, be it a 
sick  m other, a putrid  cadaver, a lan ced boil, or an infection-soaked 
sheet; m oreover, only putrid  an im al m atter (bacteria-laden  pus), 
from  w h a tever source produced the pathology.

At the tim e, A m e rica ’s O liver W endell H olm es, as w ell as several 
E n glish  ph ysician s, had been describ in g the problem  as a specific 
contagious d isease that m ight be airborn e or oth erw ise carried  w ith 
out the n ecessary presence o f w h at S em m elw eis called  “ putrid  or
g a n ic  m atter.” Indeed, H olm es (w hose w ork Sem m elw eis did not 
know ) had, in  1843, com e quite close to id en tify in g the cause, even
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sp ecu latin g about w h a t he called  a “viru s.” But only Sem m elw eis 
rea lly  understood that three factors w ere required: the source o f pu
trid  m aterial, a  m eans o f p h ysica lly  transporting it from  that source 
to m ake intim ate contact w ith  the victim , and an injured  surface, 
such  as the denuded lin in g  o f a postpartum  uterus or a lacerated 
finger. In S em m elw eis’ ow n words, “ Childbed fever is a tran sm issi
ble, but not a contagious disease.” To return to the very usefu l sm a ll
pox analogy, only sm allp ox can  produce another case o f sm allpox, 
and that is w h a t is m eant by contagion. An abscessed tooth or an 
in fected  uterin e can cer cannot cause sm allpox. But the pus from  
them  can  cause childbed fever.

U sing his authority as K le in ’s assistant, S em m elw eis instituted 
the sim ple m easure o f w ash in g the hands in a ch lorin e solution until 
the skin  w as slip p ery  and the cad aver sm ell w as gone. In 1848, the 
first fu ll year o f  this prophylaxis, D ivision  I had a puerp eral death 
rate o f 1.2 percen t and D ivision  II o f 1.3 percent, com pletely com para
b le  and unprecedented. In A p ril 1847, the last m onth w ithout h an d
w ashings, the percen tage o f postpartum  m others w ho had died (quite 
litera lly ) at the hands o f th eir doctors had been 18.3 percent. T h e 
cau se and prevention  o f puerp eral fev er  w a s thus established. T h e 
doctrine w as sim ple, logical, and consistent w ith  every  observation 
m ade by S em m elw eis. It w as the perfect outcom e o f the in vestiga
tional techniques h e had learn ed from  R okitansky and the reasoning 
m ethods h e had been taught by Skoda. T h e  exp erien tia l approach to 
bedside m edicine, introduced by the H ippocratics and given  n ew  life  
by the F rench, w as the triu m ph an t authority behind the en tire thesis.

N o lon ger could the deliberate ly  m yopic K ran ken h aus obstetri
cian s rem ain  in attentive to the d ifferen ce in m ortality rates betw een 
the two divisions, or obscure a great part o f it from  them selves by 
tran sferrin g  patients out to the gen eral hospital w ards to die. An 
exp lan ation  had been found, but it brought w ith  it an excru ciatin g  
accusation  and a dem and that the old m ethods give w ay to new. For 
m any a conscien ce-stricken  obstetrician, a lread y burdened by years 
o f  torm ented help lessness in  the fa ce  o f puerp eral m ortality, it would 
be an appeal to self-condem nation that w as too h eartbreakin g to 
bear.

As the em bodim ent o f the philosophy o f the young professors at 
the V ien n a M edical School, how ever, the theory o f Sem m elw eis w as 
a  standard around w h ich  they could ra lly  in their struggle to over
throw  the older fa cu lty  and the governm ent m inisters w ho supported 
them . T h e  illustrious V ien n a surgeon Theodor B illroth, w ritin g  
th irty  years a fter these events, pointed out that the term  “acad em ic 
freedom ,” w h ich  w e use so frequently  these days, first cam e into
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popular use in  1848. B illroth  w rote o f  the older conservative A ustrian  
fa cu lty  as

a generation that had been reared in an intellectual straitjacket 
with dark spectacles before their eyes and cotton wool in their 
ears. The young people turned somersaults in the grass, and the 
old men, whose bodies had been hindered in their natural devel
opment by the lifelong burden of state supervision, felt their 
world tum bling about their ears, and believed that the end of 
things w as at hand.

W hat B illroth  w as describ ing, o f course, w as the transition  by 
w h ich  the n ew  m ed icin e based on pathologic anatom y w as pushing 
its w a y  into a dom inant position. T h e  older m en resisted change, and 
none o f them  resisted it m ore than Johann K lein , Sem m elw eis’ c h ie f 
o f obstetrics.

It m ust h a ve  been difficult for the a g in g  K lein  to contem plate his 
own role in  the carnage. A ccep tin g the S em m elw eis doctrine w ould 
h ave forced h im  not only to ackn ow ledge the va lid ity  o f h is oppo
nents’ log ica l m ethod o f objective reasoning, but also to adm it his 
un kn ow ing com plicity, as a teach er o f  obstetricians, in  the death o f 
thousands o f young w om en. T h a t the hand-w ashing proposal should 
arise  from  a series o f astute c lin ica l observations m ade by an argu 
m en tative protege o f the very  m ovem ent h e w as tryin g to suppress—  
this m ust h ave been a p a in fu l blow , too p ain fu l to subm it to. He 
preferred  to rem ain  stubbornly steadfast in  h is conviction  that 
childbed fev er w as an in soluble problem , to persist forever as the 
in evitab le  fa te  o f a great m any h ospitalized  m others.

T h e  tim e cam e for publication. Sem m elw eis, how ever, did not 
w rite. Instead, in  D ecem ber 1847, H ebra told the w orld  o f his frien d ’s 
discovery, in a  lo ca l V ien n ese m edical journal. R okitansky m ade a 
strong supporting statem ent. In A p ril 1848, H ebra published again  in 
the sam e journal, though like  the first article, th is one w as rea lly  an 
editoria l and contained very  little  detail.

Skoda also spoke out p u b licly  in  favo r o f  the Sem m elw eis theory 
on several occasions, in clu d in g one address to the A cadem y of 
Sciences, the m ost im portant scien tific  organization  in  Austria. Not 
only did h e speak, h e  published his rem arks as w ell.

T h e  m ythologists o f Ignac S em m elw eis’ life  w rite  o f a lonely and 
m isunderstood figure, figh ting alm ost u n iversa l opposition before 
b ein g overw helm ed by sheer w eig h t o f num bers and influence, and 
consequently destroyed. T h e  truth is otherw ise. T h e  em ergin g lead-
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ers, w ho w ith in  a fe w  years becam e victorious at V ienn a, w ere a ll 
w ith  Sem m elw eis. In a portrait m ade in  1853 o f the C ollegium  o f the 
M ed ica l Faculty, n in e o f the fifteen  professors in  the p icture are 
am ong those w ho gave active  support to the Sem m elw eis doctrine by 
speakin g, by w ritin g, or by usin g it in practice. R okitan sky’s pow er 
and in flu en ce w ere  su ch  that h e had been elected rector o f  the U n i
versity  o f V ien n a in  the previous year. O f those pictured, only Anton 
von Rosas, a close frien d  o f Johann K lein, still rem ain ed  to represent 
the opposition. (T h e other five m en pictured  took no stand.)

W ith three separate statem ents h a vin g  appeared in  the litera 
ture, a n um ber o f outstanding obstetricians from  other E uropean 
u n iversities w ere readin g o f th e theory, and som e w ere  d isagreeing. 
Ignac Sem m elw eis h im self, how ever, did nothing to support h is own 
doctrin e in  a pu b lic  forum , despite the u rgin g o f his pow erfu l friends. 
H istorians h ave assum ed, and no doubt correctly, that h is literary  
u n gain lin ess in the G erm an lan gu age held  him  back. But another 
factor, coro llary  to the first, m ay h a ve  been m ore significant. It is 
probable that Sem m elw eis thought o f h im se lf as an outsider, the 
a w k w a rd  son o f a grocer, w ho spoke a clum sy d ialect o f  G erm an in 
a  u n iversity  com m unity w h ich , in  spite o f its gen era lly  cosm opolitan 
ch aracter, w as b a sica lly  hostile to certain  kinds o f foreigners. T h e 
oth erw ise hum ane attributes o f the surgeon Theodor B illroth, for 
exam ple, obscured a deeply ingrained  in toleran ce for certain  m inor
ity subgroupings; in  a tasteless d iatrib e w ritten  th irty  years a fter the 
even ts o f  w h ich  w e speak, h e referred  to those H un garian s w hom  he 
called  “ pure M agyar” as b ein g the accep table  ones. T h e  non-M agyar 
H un garian s eviden tly  stood only one step above the H un garian  Jews, 
w ho, in  the authoritative words o f the biased B illroth, “h a ve  the 
w orst reputation  am ong the V ien n ese students them selves.” Poor 
S em m elw eis w as a H un garian  w ith  a G erm an ic nam e. It is not 
stretchin g the lim its o f possibility  that h e m ay h a ve  fe lt h im self 
suspected, in  som e quarters, o f b ein g Jew ish. T h a t his frien d  H ebra 
w as a  Jew  (and a  M oravian  to boot) and n everth eless accepted in 
V ien n a as an  honored co lleagu e apparen tly  m ade no im pression  on 
Sem m elw eis, w ho for h is part seem s alm ost to h ave courted rejec
tion.

Y et another factor in  the fra g ility  o f S em m elw eis’ self-esteem  
m ay h a ve  been the position o f obstetrics in the acad em ic h ierarch y  
o f m id-nineteenth-cen tury Europe. A lthough there w ere ch airs o f 
obstetrics at a ll o f the m ajor un iversities, the subject rem ain ed  an 
electiv e  course for m ost students. T h e great m ajority  o f deliveries 
outside o f hospitals w ere carried  out by m idw ives. It should not be
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forgotten that Sem m elw eis h im se lf becam e an obstetrician  only 
a fter b ein g turned dow n for other jobs he preferred, first in  pathology 
and then in  m edicine.

In studying the details o f Ignac Sem m elw eis’ beh avior in the 
several years fo llo w in g  h is discovery, it is difficult to escape the con
clusion  that h e w as liv in g  out a self-fu lfillin g  prophecy. H e seem s to 
h a ve  seen h im se lf as a m aladroit, graceless outlander, w ho cam e 
from  the w rong place, the w rong social class, spoke the w rong d ia
lect, and had been rejected  for the rig h t u n iversity  jobs; in short, 
a lw a ys the outsider c la n gin g  and b an gin g on the gates o f  an a ca 
d em ic Pantheon in  w h ich  h e fe lt un w orthy to dw ell. T h e  rea lity  o f 
h is genius, o f  h is im m en se discovery, o f h is po w erfu l friends, o f the 
tru ly  m ongrel n ature o f the V ienn ese intelligen tsia , n ever overcam e 
h is greater sense o f unw orthiness. T h a t self-concept lived  side by 
side w ith  its seem ing opposite— conceit, a  rage, and fin ally  a tow ering 
h u rrican e o f grandiosity  that w ould even tu ally  sw eep h im  to his 
destruction.

In the m idst o f the em ergin g pub licity  about his theory, Sem m el
w eis ’ term  as assistant in  obstetrics cam e to an end, on M arch  20,1849. 
K lein , backed by h is m in istry  friends, refused to ren ew  it, in spite o f 
the urgin gs o f R okitansky, Skoda, and Hebra. Not only had Sem m el
w eis becom e fo rce fu lly  obnoxious in  the prom otion o f h is b eliefs, but 
he w as not averse to lettin g those w ho questioned h im  know  that they 
m ust th in k  o f them selves as m urderers i f  they did not w ash  their 
hands w ith  ch lorin ated  solution b efore exa m in in g  a patien t in labor. 
H e w as a hellfire-spew in g evan gelist and an afflicter o f conscience 
a ll at once, the kind o f righteous goad that no one w ants to be near. 
M ore than one obstetrician  w ho m ight oth erw ise h ave been fa vo ra 
b ly  disposed to g iv in g  his techn ique a fa ir  trial w as put off by the 
abrasive m an n er in  w h ich  he attem pted to m ake them  dip and drink 
at his antiseptic trough o f truth.

K lein  resisted a ll appeals, and tim e passed. Pressed fin ally  into 
som e action  by the continued co axin g o f the b rillia n t trium virate, the 
now  jobless Sem m elw eis, three fu ll years a fter id en tify in g  the cause 
o f childbed fever, fin ally  consented to speak about it b efore a  forum  
o f his colleagues, the M edical Society o f V ienna, on M ay 15, 1850. 
Sponsored by his three friends, he had been elected to the society in 
July 1849, fou r m onths a fter his d ism issal by K lein. P erhaps by this 
tim e h e fe lt sa fe  because R okitansky w as now  the organization ’s 
president, but for w h a tever reason, he is reported to h ave handled 
h im se lf so w e ll that at the end o f the en suing debate, w h ich  con
tinued into the June and July m eetings, the rector stated that Dr. 
S em m elw eis had w on a resoun ding victory for his thesis.
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A t th is point, the S em m elw eis theory o f puerp eral fev er  stood on 
the verge o f acceptance, in spite o f its author’s som etim es counter
productive w ays o f prom oting it. It had the support o f the em erging 
leaders o f V ien n a m edicine, and the open debate and resultant c lin i
ca l and laboratory trials could only ensure its success. But at this very 
instant, S em m elw eis m ade two serious and self-destructive errors. 
First, h e did not pub lish  his presentation  and debate b efore the M edi
cal Society o f V ienna; because h e did not subm it them  in  w riting, h is 
lectures and com m ents w ere published only as abstracts recorded in  
the m inutes, as contrasted w ith  the com m ents o f h is opponent in  the 
debate, E duard Lum pe, w h ich  w ere printed in fu ll. (L um pe’s a rg u 
m ent consisted o f the old thesis that the large seasonal variation s in 
the in ciden ce o f puerp eral fev er  proved that the so-called “ cadaver 
in fection ” could not be the cause. S ince Sem m elw eis had not yet 
published, and the w ritin gs o f his friends w ere sketchy, L um pe did 
not b elieve that the seasonal ch ara cter o f the disease w as m ore ap
parent than  real.) Second, w h en  Sem m elw eis w as offered a m inor 
c lin ica l appointm ent that som ew hat restricted his teach in g preroga
tives, h is bruised ego took it as the final insult. F ive days later, w ith 
out so m uch as sayin g goodbye to his frien d s and supporters, or te ll
ing them  o f h is  plans for the future, he fled Vienna.

Rokitansky, Skoda, H ebra, and the others w ere shocked. T h ey  
had given  h im  encouragem ent, support, and friendship . T h ey  had 
looked forw ard  to his a tta in in g positions o f authority at the m edical 
school. R okitansky, years later, forgave, but Skoda n ever wrote, and, 
it is said, n ever spoke, the n am e o f Sem m elw eis again . It w as as 
though a trusted w arrior had deserted in the m idst o f a decisive 
cam paign.

It is tem pting to ca ll the flight o f Ignac Sem m elw eis a great irony; 
to say, as m any b iograp hers h a ve  said, that ju st as victory w as w ith in  
grasp, h e lost heart. C onsider instead that it m ay not h ave been an 
irony at a ll, but an  alm ost deliberate step on the in exorab le journey 
that S em m elw eis w as takin g toward self-destruction; furtherm ore, 
that victory and the attainm en t o f a professorship at the hallow ed  
V ien n a M edical School w ere  inconsistent w ith  his unconscious 
prophecy for h im self; that h is self-im age as a pitiable, b um bling 
outsider could not coexist w ith  the im m in en t g lare  o f the continuing 
open debate that w ould h ave been necessary again st som e o f the 
outstanding non-V iennese obstetricians o f the day; that in  a ll lik e li
hood he could not b rin g h im se lf to put h is  p rovin cial brand o f G er
m an on paper next to the elegan t w ritin g  o f h is peers; that he ran 
b ack  to H un gary because it w as safe, as one runs b ack  to a m other; 
that he m ade h im se lf b elieve in  the fan tasy  o f h is rejection  because
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it gave him  the ration alization  he needed to rush b ack  into that 
m other’s protecting arm s.

Pest w as not V ienna. In 1850 it w as still an  in tellectu al backw ater. 
W hereas the revolutions o f 1848 had brought som e aca d em ic  freedom  
to V ienn a, they had only served as a w arran t for the authorities to 
w orsen the repression at the U n iversity  o f Pest. Sem m elw eis sought 
and w on an unpaid appointm ent as D irector o f O bstetrics at the 
R ochus H ospital, w h ere h e ach ieved  an im p ressively  low  m atern al 
m ortality  figure o f 0.85 percent. In 1855 h e  w as elected  Professor o f 
O bstetrics at the un iversity, a  school so dom inated by the politicians 
that its a cad em ic standards w ere m ediocre at best.

For those w ho th in k  o f Ign ac S em m elw eis as a  lon ely figure, 
possessor o f a great d iscovery that had been suppressed and hidden 
by resen tfu l colleagues, it is illu m in atin g  to read  the description  of 
h im  presented in  a brochure to the voting fa cu lty  on the day o f his 
election: “Ign ac Sem m elw eis, age 36. . . . H is w ell-kn ow n  d iscovery 
has received  the recognition  o f the A cad em y o f Scien ces in  V ienna, 
and he is considered cap ab le  o f fu rth er research .”

As a professor, S em m elw eis suddenly b ecam e a pow er to be dealt 
w ith. He involved h im se lf in  a w h irlw in d  o f a ctiv ities— m u ltip le  fa c 
ulty com m ittees, m ultip le projects, m u ltip le  conflicts w ith  co l
leagues. He w as im petuous, h e lacked  tact, and he had a kn ack  for 
a lien a tin g  im portant people. A lthough h is theory w as n ever actively  
opposed in H ungary, it began  to fad e from  view  elsew here, partly 
because o f ign oran ce o f the true basis o f h is w ork and partly  because 
o f the ca lib er o f  the opposition outside o f V ienna.

It is part o f the legend and m yth o f Ignac S em m elw eis that his 
detractors w ere b ackw ard  fools. T h is  is no m ore true than the rest. 
A lthough there m ay indeed h a ve  been a  fe w  fools, the opposition to 
the Sem m elw eis doctrine included som e o f the m ost h ig h ly  respected 
clin icia n s in  Europe. E ven so dom inant and u su ally  progressive a 
force in  E uropean m ed icin e as the B erlin  pathologist R udolf V ir
chow  w as for years an  opponent. It w a s as though, today, a n ew  and 
in adequately described theory on the prevention  o f h eart disease, 
prom ulgated but not yet published by' a fa cu lty  m em ber o f a sm all 
state university, w ere  opposed by M ich ael D e Bakey, Surgeon Gen
eral E verett Koop, and the d irector o f the N ational H eart Institute.

T h ere  w ere va lid  reasons w h y  accep tan ce o f the theory w as not 
w idespread and enthusiastic. Conditions in V ienn a for statistical 
an alysis and clin ico p ath ologica l studies w ere unique in the 1850s. 
B ecause Sem m elw eis had not published details o f h is observations 
and conclusions, only those w ho had w atch ed  them  develop firsthand 
had good reason to accep t them . He had done a fe w  exp erim ents on
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rabbits to support h is thesis, but very  fe w  p h ysician s kn ew  o f them . 
M oreover, h is w ell-m ea n in g  frien d s had created som e confusion  by 
describ in g cad aver in fection  alone as the basis for h is doctrine; their 
statem ents only skim m ed the su rface  o f h is argum ent. In the absence 
o f w ritin g s by Sem m elw eis h im self, h is friends could h ave clarified  
m atters, but the V ien n ese scientists had becom e a lien ated  by his 
desertion, and they in  turn deserted him . In sum , then, S em m elw eis’ 
opponents had  no access to a ll the facts and therefore could not fu lly  
com prehend the theory or accep t the basis upon w h ic h  it had been 
constructed.

T h e  opposition fielded two m ajor argum en ts again st the Sem 
m elw eis doctrine. T h e  first w as that m any o f those w ho tried it could 
not du plicate his results. T h e  reason w as that m ost o f the hospitals 
that m ade a tr ia l o f ch lorin e w ash es did so in  an inconsistent and 
poorly supervised  m anner, w ith  a pred ictably  poor outcom e. A gen er
ation later, th is kind o f h alf-h earted  clean lin ess w ould p lagu e Joseph 
L ister’s attem pt to introduce antisepsis to the hospitals o f B ritain, 
lead in g to the disaffection  o f m an y potential converts.

T h e  second argum en t again st S em m elw eis w as, lik e  L u m p e’s, 
based on the apparen t seasonal n ature o f the disease. S em m elw eis 
w as able to exp la in  this by the sim p le m ethod o f observin g the “coin 
ciden ce” that the ups and downs attributed to seasons, as w e ll as the 
com ings and goings o f the “ ep id em ics” corresponded exa ctly  to those 
tim es w hen, for various reasons, the num ber o f corpse-dissecting 
students increased or fe ll. T h e  a rriv a l o f ea ch  en th u siastic  n ew  stu
dent group elevated  the m ortality  rate, w h ic h  later dropped som e
w h a t as th ey b ecam e less atten tive to th e ir  autopsy duties. H ow ever, 
b ecause h e n ever published an y o f th is un til i860, it w as un kn ow n  to 
h is critics.

E ven  had S em m elw eis’ exp lan ation  o f seasonal variation s been 
gen era lly  availab le , how ever, it is doubtful that it w ould h a ve  been 
accepted. No m atter the progress that had by then been m ade in 
pathologic anatom y and p h ysica l diagnosis, W estern m ed icin e still 
lived  w ith  various stunted vestiges o f an cien t theories o f disease 
etiology, lik e  m iasm as and vagu e constitutional im balan ces. Con
cepts o f sin gle  cau sative agents, w h ich  w ould enter th e aren a w ith  
the advent o f the germ  theory less than  two decades later, w ere only 
b arely  construed, i f  at all. T h ere  w as little  precedent for a doctrine 
that invoked the d irect action  o f in v isib le  p articles o f putrid  organic 
m atter. To m an y critics, it w ould  take a leap  o f fa ith  w h ich  they w ere 
un ab le or u n w illin g  to m ake.

Thus, to a ll these reasons for S em m elw eis ’ fa ilu re  m ust be added 
the factor o f  un fortunate tim ing. No one yet kn ew  o f the role o f
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b acteria  in infection. T h is  m eant that ph ysician s, to accep t the Sem 
m elw eis thesis, w ere  required to b elieve in  the noxiousness o f p arti
cles they could n eith er see nor feel, but only sm ell. Still, th is need not 
h ave been an insuperable obstacle. M any tim es in the history o f 
c lin ica l m edicine, p h ysic ian s h a ve  show n that they are not averse to 
takin g up a m ethod o f treatm ent w hose scien tific  b asis has not yet 
been established, but w h ich  has w orked out predictably  w ell in the 
sickroom . Provided that the H ippocratic in jun ction  to do no harm  
is not violated, m u ch  good can  b e accom p lished  durin g the period 
b etw een a n ew  th erap y ’s introduction and its scien tific  validation. 
H ad not Sem m elw eis been so in effectual in  h is presentation, m any 
oth erw ise reluctan t p h ysician s w ould certain ly  h a ve  joined w ill
in g ly  in  h is cam p aign. Some, better equipped perhaps to do it than 
Sem m elw eis, m igh t h a ve  gone to the laboratory to attem pt the 
transm ission  o f p u erp eral fev er  from  a n im a l to an im al. Had this 
occurred, there w ould h ave been proof, even  w ithout know ledge 
o f b acteria, that such  a th in g  w as possible. But the few  abortive 
exp erim ents b y  Sem m elw eis h im se lf w ere the only efforts in  this 
direction.

T h e  m em ory o f Ignac Sem m elw eis soon died out in V ienna, ex 
cept as an  object o f  d isparagem ent. It m igh t be perceived  as a great 
fa ilin g  on the part o f R okitansky, Skoda, and H ebra that they did not 
fo llow  up on the truth that had been show n to them  by th eir quarrel
som e departed colleague. And yet, how  could they? E ach  o f them  w as 
fu lly  occupied in  independent researches o f h is own, w h ich  he no 
doubt fe lt w ere m ore im portant than pursuin g the S em m elw eis doc
trine, esp ecia lly  sin ce none o f them  could yet p erceive that it would 
h ave a p p licab ility  to any field beyond obstetrics. O bstetrics at the 
A llgem ein es K ran ken h au s w as in  the forcefu l hands o f K arl Braun, 
w ho had succeeded S em m elw eis as K lein ’s assistant, and then be
com e C h ie f on the older m an ’s death in  1856. B raun w rote a book in 
1855 listin g th irty  possible causes o f childbed fever, o f  w h ich  # 28 w as 
“cad aver in fection ,” in d icatin g  that like  so m any others, h e too m is
understood his antagonist.

B raun not only m isunderstood Sem m elw eis, he d isliked  h im  in 
tensely, to the point o f  a ttack in g h im  at every opportunity. W hen one 
o f Sem m elw eis’ Budapest assistants published a paper on childbed 
fever in the Vienna M edical W eekly  in  1856, it w as probably B raun 
w ho supplied the ed itoria l com m ent:

W e  h a d  th o u g h t  th a t  th is  th e o ry  o f  c h lo r in e  d i s in fe c t io n  p e r 
is h e d  lo n g  ag o ; th e  e x p e r ie n c e  a n d  th e  s ta t is t ic a l  e v id e n c e  o f
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most o f the lying-in hospitals argue against the opinions ex
pressed in this article: our readers should not allow themselves 
to be misled by this theory at the present time.

F ollow in g the departure o f Sem m elw eis, there had been a return to 
h igh  m ortality  figures in  D ivision  I. B raun m ay h ave been an obsti
nate ox, but he w as no m urderer. W hen he b ecam e C h ie f he acted on 
a p rin cip le  en unciated  in  his book: although cad aver particles w ere 
not the cau se o f childbed fever, no student w hose hands sm elled of 
a corpse w ould  be perm itted to exa m in e a w om an in  labor. T h u s did 
he c ircu m ven t the rea lity  o f the S em m elw eis doctrine, and refuse to 
recogn ize the true basis o f  h is own im proved results.

It is difficult to know  w h at m ade Ignac Sem m elw eis begin, fi
n ally, to speak out p u b licly  and to w rite  about his work. P erhaps he 
realized  at last that un til h e h im se lf c learly  en unciated  his observa
tions and conclusions, broad understanding w ould n ever occur. In 
an y event, alm ost e igh t years a fter h is return to H ungary, he ad
dressed the M edical Society o f Pest-Buda on the topic “T h e  Etiology 
o f P u erperal Fever,” and published h is lecture in the H ungarian  
m ed ical jo u rn a l Orvosi Hetilap. It w as his first w ritten  w ork on the 
discovery.

O ver the n ext two years Sem m elw eis w rote letters to prom inent 
obstetricians a ll over E urope askin g their opinions o f the theory. T h e 
responses he got rarely  satisfied him , and caused in creasin g in jury to 
the pride that had been so badly bruised in  Vienna. T h e  accep tan ce 
or rejection  o f the theory had a lw ays been deeply interw oven into his 
v ie w  o f h im se lf as accepted or rejected, and by i860 h is en tire sense 
o f s e lf  had apparen tly  becom e in d istin gu ish ab le from  his theory. A ll 
o f  the frustrations cam e forth in the book h e published in A ugust o f 
that year, T he Etiology, the Concept, a n d  the P reven tion  o f  Puerperal 
Fever, h is H auptw erk, h is m agn um  opus, w ith  w h ich  he m eant to 
destroy h is opposition. T h e  fo llow in g selection is from  the b rie f intro
duction, and is ch aracterized  by an apparent h u m ility  interlarded 
w ith  self-exa ltin g  ideation that suggests a d rift tow ard m adness.

I have been made responsible by Fate to reveal the truth which
this book contains__ I must no longer think of my own peaceful
disposition, but remember the lives that should be saved, de
pending on whether I or my adversaries w in—  The many hours 
that I have spent in bitterness have not served as a warning; I 
have survived; my conscience w ill help me suffer whatever else 
m ay be in store for me.
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T h e first part o f the book deals, in  a  ram b lin g, often repetitious fa sh 
ion, w ith  h is  theory. In the second part, in  spite o f h is c la im  to h ave 
a p eacefu l disposition, Sem m elw eis delivers h im se lf o f a long 
polem ic in  w h ich  h e not only answ ers a ll o f  h is  m ajor detractors, but 
vio len tly  attacks m ost o f  them . H is discussion is frequ en tly  in ter
rupted by b r ie f  torrents o f  abuse. Som e id ea o f the flavor o f S em m el
w eis ’ w ritin g  is conveyed by F ran k P. M urphy, w ho in  1941 undertook 
to accom p lish  the first E n glish  tran slation  o f the tortuous text:

From the translation w e can see w hy the work has never before 
been published in English. The style is wordy and repetitious; 
the argument flows back and forth without progressing to any 
logical point; the author is egotistic and bellicose. We are con
scious o f signs o f Sem m elweis’ m ental aberration and feeling of 
persecution. Many have thought that the persecution complex 
was due to the hostile reception of the author’s book but the book 
itself discloses the underlying paranoia. If  Sem m elweis had 
only spent more time in clearly stating his views and less in 
argument, his book would be twice as good and h a lf as long! But 
that would not be Sem m elweis as he really existed.

T h e  response o f the m ed ical w orld to the Etiology  w as eith er to 
ignore it or to attack  it. T h e  ignorers did so because the scientific 
section w as so w ordy and disjointed as to be alm ost im possible to 
w ade through. T hose w ho attacked it w ere enraged by the author’s 
insults. But even  m ore en raged w as Ignac Sem m elw eis. A  com bin a
tion o f rage and desp air m ade h im  publish  a series o f open letters to 
som e o f the leaders o f  h is opposition. T h e w h irlw in d  o f h is passion 
b ecam e uncontrollable.

Som e years ago, F eren c G yorgyey and I translated the open let
ters for pub lication  by the C lassics o f M edicin e L ibrary. W e w ere 
cau gh t in  the sam e d ilem m a that m ust h a ve  w orried  F ran k M urphy. 
Should w e convert S em m elw eis’ con fu sin g circum locutions into 
c le a r  statem ents th at w ould  be com prehensib le to A m erican  readers, 
or should w e leave  them  as they w ere w ritten, w ith  their labored 
verb iage and w rack in g  rhetoric, so that they m igh t serve as a guide 
to the m ental d isarray  o f their author? W e brought the problem  one 
even in g to a m eetin g o f our colleagu es at the Beaum ont M edical 
Club, w h ich  is com posed o f am ateur and a few  profession al m edical 
h istorians w hose good-natured approach to th eir subject is rem in is
cent o f  the w a y  in  w h ich  the old sem ipro baseball team s used to 
conduct th eir co n v iv ia l recreations on the diam ond. By the end o f the 
discussion, the verd ict w as clear: only by absolute a ccu racy  in  repro-
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du cin g every  n uan ce o f expression, every  repetition, every  verbosity, 
and every  ob fu scatin g departure from  logica l argum en tation  w ould 
our w ork be o f an y rea l va lu e  for the b ig-leaguers w ho m igh t w ant 
to use it for sch olarly  study. In the introduction to the w ork w e e x 
plained  ourselves by u sin g as a them e the words o f John M illington 
Synge o f the A bbey T h ea tre  in  D ublin: “ A tran slation  is no tran sla 
tion, unless it w ill g ive  you the m u sic  o f a  poem  alo n g w ith  the words 
o f it.”

W ith a ll o f th is as an  introduction, h erew ith  fo llo w  som e exa m 
ples o f Sem m elw eis’ im passioned insults, d irected in  his O pen L et
ters o f  1861 at several o f the m ost h ig h ly  respected obstetricians o f the 
G erm an ic countries w ho had published in  opposition to him . To Josef 
Spaeth, Professor o f O bstetrics at the Josefs-A kadem ie o f the U n iver
sity o f  V ienn a, he wrote:

Herr Professor, you have convinced me that the Puerperal Sun 
w hich arose in Vienna in the year 1847 has not enlightened your 
m ind even though it shone so near to you. . . . This arrogant 
ignoring o f my doctrine, this arrogant boasting about errors, 
demands that I make the following declaration: W ithin myself,
I bear the knowledge that since the year 1847 thousands and 
thousands o f puerperal women and infants who have died 
would not have died had I not kept silent, instead of providing 
the necessary correction to every error that has been spread 
about puerperal fe v e r .. . .  And you, Herr Professor, have been a 
partner in this massacre. This m urder must cease, and in order 
that the murder cease, I w ill keep watch, and anyone who dares 
to propagate dangerous errors about childbed fever w ill find in 
m e an eager adversary. In order to put an end to these murders,
I have no recourse but to m ercilessly expose my adversaries.

L ik ew ise  to F ried rich  Scanzoni, Professor o f O bstetrics at W urzburg, 
one o f the m ost in flu en tia l p h ysician s o f h is tim e, a strongly worded 
m issive  w as fired off. Som e o f the Sem m elw eis b iograp hers consider 
Scanzoni the v illa in  o f th eir hero ’s life  story, because o f h is  p articu 
larly  outspoken opposition to the Lehre, or theory. But he w as n either 
ev il nor stupid, only w rong. In spite o f  th e m an y significan t contribu
tions h e m ade to h is specialty, h istory rem em bers h im  for his one 
serious error, h is early  resistance to the doctrine o f hand-w ashing. 
Interestingly, in  the fourth  edition o f h is textbook, w ritten  long after 
his antagonist’s death, h e w ould g ive  som e grudgin g praise to Sem 
m elw eis, and even  adm it the va lid ity  o f the b asic  p rin cip les o f  his 
theory. To Scanzoni, Sem m elw eis wrote:
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In order to put an end to the murders, I have seized the unshaka
ble resolve to relentlessly oppose everyone who spreads errors 
about puerperal fe v e r .. . .  Your doctrine stamps the physician as 
a Turk, who in fatalistic, passive resignation allows this tragedy 
to engulf his puerperal women. . . .  I have devoted 103 pages of 
my publication on childbed fever solely to the refutation of all 
o f the errors and deceptions which hold you in their spell in 
regard to childbed fever. . . .  I w ill publicly im part to you the 
necessary instruction. . . . Should you, Herr Professor, without 
having disproved my doctrine, continue to train your pupils in 
the doctrine o f epidem ic childbed fever, I declare before God 
and the world that you are a m urderer and the “History of 
Childbed Fever” would not be unjust to you i f  it m em orialized 
you as a m edical Nero, in payment for having been the first to 
set him self against my life-saving doctrine.

In a second letter to Scanzoni, Sem m elw eis added:

Herr Professor was right for thirteen years, because I was silent 
for thirteen years; now I have forsworn silence, and I w ill be 
right, and without doubt for as long as the hum an fem ale shall 
give birth. To you Herr Professor, there rem ains nothing else but 
to adopt my doctrine, i f  you still want to salvage something of 
your reputation, whatever o f it is still left to salvage. If you 
continue to adhere to the doctrine o f epidem ic childbed fever, 
advancing enlightenm ent w ill cause pseudo-epidemic childbed 
fever and your reputation to disappear from the face of the 
e a rth .. . .  Herr Professor has proven that in spite of a new lying- 
in hospital, furnished with the best equipment, a great deal of 
homicide can be committed, i f  only one possesses the necesary 
talents.

Sem m elw eis then published a final open letter in  1862 containing 
s im ilar  statem ents, this tim e addressed to a ll professors o f  obstetrics. 
He w as now  tak in g on everybody.

D urin g a ll o f this literary  Sturm  u n d  Drang  it w as becom ing 
obvious to those around Sem m elw eis that his health , at least his 
p h ysica l health , w as fa ilin g . T h e illustration  com pares his appear
an ce in  1857 at the age o f th irty-nin e w ith  that only fou r years later, 
not long a fter h e published the Etiology. By 1862, w h en  h e w rote the 
last open letter, h e is described as h a vin g  bouts o f depression a lter
n atin g w ith  periods o f elation. A lthough he could still carry  out his



The deterioration of Ignac Semmelweis. The picture on the left was 
taken in 1 8 5 7 , that on the right in 1 8 6 1 , not long after publication of 
his Etiology. He was forty-two or forty-three years old. (Courtesy of 
Dr. Jozsef Antall of the Semmelweis Medical Historical Museum, 
Budapest)

profession al duties, he w as sufferin g from  problem s w ith  his m em 
ory and from  fits o f b izarre  behavior. F in ally , in  m id-July 1865, the 
obvious could no longer be denied— the Professor o f O bstetrics at the 
U n iversity  o f Pest w as un con trollably psychotic.

M aria  Sem m elw eis tried for two w eeks to care for her husband 
at hom e, but fin ally  gave up. On July 31 she and a few  others took him  
on the long train  ride back to V ienna, w h ere the k in dly  H ebra w aited  
for h is old and lost frien d  at the station. Im m ediately  on arrival, 
S em m elw eis w as com m itted to a p rivate  asylum . T h e n ext day, w hen  
F rau  S em m elw eis cam e to visit, she w as denied perm ission  to see 
him , and sent aw ay. T w o w eeks later, he w as dead. W ithin  forty-eight 
hours an  autopsy and quick  b u ria l had taken place, the corpse h a vin g  
been taken from  the asylum  to the m ortuary at the V ien n a G eneral 
H ospital, and then d irectly  to the local Sch m elz Cem etery. For the 
n ext tw enty-five years, Ignac S em m elw eis m oldered in  the foreign  
soil o f V ienna, an a lien  even  in  death.

It has been traditional to say, and a ll o f  the m ajor b iographies 
w ithout exception  do say, that at h is autopsy Sem m elw eis w as found 
actu ally  to h ave died o f the sam e disease h e had been figh ting in 
m others a ll o f  h is professional life. A  laceration  sustained w h ile  
exa m in in g  one o f h is last patients is said to h ave becom e gangrenous, 
resu ltin g in  m assive infection, w ith  autopsy findings ex a ctly  like
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those o f countless dead m others and exa ctly  lik e  those o f the m ar
tyred K olletschka. It puts an  ironic, poetic sym m etry to the w hole 
tragic  story o f the genius o f  puerp eral fever. U n fortunately  for the 
legend, this w ounding, lik e  so m any other v ita l parts o f the m ythol
ogy, appears to be w ithout firm  basis in  fact. T h e  autopsy find
ings o rig in ally  given  out by the A ustrians and the exam ination , 
photographs, and X -rays o f  the rem ain s at their d isinterm ent 
a cen tury later are  availab le , as are m ore recent disclosures. I 
h ave exam in ed  the path o lo gical data ca refu lly  and show n them  to 
several pathologists. T h ese studies provide strong evidence that 
Ignac Sem m elw eis, lik e  so m any other vio len tly  psychotic patients 
o f the tim e, w as subjected to a beatin g at the hands o f asylum  per
sonnel tryin g to restrain  h im  shortly a fter his adm ission, and that 
it w as from  the in ju ries thus sustained that h e died two w eeks 
later.

C learly, in  h is last years Sem m elw eis suffered from  a  progressive 
organ ic brain  syndrom e. From  the a v a ila b le  published m aterials, Dr. 
E lias E. M anuelidis, d irector o f neuropathology at the Y a le  School o f 
M edicine, fee ls sure that there is not sufficient evid en ce to indicate 
syphilis, the disease that has a lw a y s been diagnosed by the S em m el
w eis b iographers. He suggests that the organ ic condition m ay have 
been one not yet described in 1865: A lzh eim er’s presenile  dem entia, 
the c lin ico p ath ological p icture o f w h ich  is in m any w ays m ore con
sistent w ith  the published descriptions and photographs o f Sem m el
w eis ’ sym ptom s and autopsy findings than syphilis.

Since 1978, w h en  Dr. M anuelides m ade h is diagnosis, it has been 
found that A lzh e im e r’s occurs quite frequently  in  an older age group 
as w ell. In fact, m ost cases o f  this disease are now  recognized in  an 
elderly  population. But the syndrom e first described by A lois A lz
h eim er in  1907 w as identified in  patients in  their m iddle years, and 
w as hen ce dubbed “ presenile.” T h e  c lin ica l h a llm a rk s o f this type o f 
the disease are deterioration o f intellect, fa ilu re  o f m em ory, and a 
strik in g ap p earan ce o f rapid  agin g in  a patien t in  m iddle life , sym p
tom s that becom e progressively  m ore severe over a period o f several 
years, and term inate in death. A m ong the prom inent featu res o f the 
syndrom e are restlessness, h yp eractivity , and d efective  judgm ent. 
A ll o f the foregoing sym ptom s w ere  frequently  described in  observa
tions m ade durin g the period o f Sem m elw eis’ deterioration. W hile 
som e o f them  occur also in  certain  cases o f neurosyphilis, the m em 
ory loss, h yperactivity, and m arked ch an ge in  p h ysica l appearan ce 
that w ere prom inent in  Sem m elw eis’ case are  so ch aracteristic  o f 
A lzh eim er’s disease that they argue con vin cin gly  in  favor o f that
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diagnosis. T h e  illustration  provides con vin cin g evid en ce o f the ra 
pidity o f the a g in g  process betw een  1857 and 1861.

T h e  path o lo gical ch an ges in  S em m elw eis’ brain  also support 
this contention o f presen ile dem entia, for they consist m ost prom i
n ently  o f  cereb ral atrophy and a com pensatory hydrocephalus, as 
seen w ith  the naked eye. A lth ough  sim ila r  ch an ges occur in  m any 
cases o f syphilis, they are  less lik e ly  to be as strik in g as in  A lz
h e im e r’s disease.

I am  not a  psychoanalyst. A  n um ber o f p sych od yn am ically  sig
n ificant events occurred  at cru c ia l periods in  S em m elw eis’ personal 
and fa m ily  life , and m u ch  could doubtless be m ade o f them . Som e 
h ave been m entioned in a deliberate ly  bare-bones m ann er in this 
chapter. Such  factors w ill h a ve  to a w a it in vestigation  by other au 
thors. M y thesis can  be sum m arized  in  a few  paragraphs: T h ro u gh 
out h is life  Ignac Sem m elw eis saw  h im se lf as a graceless outsider, 
lon gin gly  looking in; the grocer’s son from  a b ackw ard  province, 
com ing w ith  his clum sy d ialect o f G erm an to the golden cap ital o f the 
great A u strian  E m pire, a cap ita l in  w h ich  h e fe lt that m en o f h is 
b ackground w ere looked dow n upon in  both the professional and 
social spheres. By dint o f hard  w ork and a touch o f genius h e m ade 
a m on um en tal discovery, and w as em braced by som e o f the brightest 
stars o f the ris in g  new  order in  A ustrian  m edicine. But they spoke 
w ell and w rote w ell, and w ere part o f a select group o f w h ic h  he could 
n ever im ag in e  h im se lf a m em ber; he fe lt unqualified to w rite  or to 
speak in a pu b lic  forum . W hereas m ore secure m en m ight h ave toler
ated criticism , S em m elw eis saw  every critique as a fu rth er personal 
rejection, and before long his theory and h is sense o f s e lf  b ecam e one 
and the sam e. E ven  w hen  victory w as at hand, his self-con cept o f 
bein g a defeated, clum sy outsider w as too strong. He seized on a 
m inor setback to flee the sun lit aren a w h ere ju st a little  m ore debate 
and a little  m ore tim e w ould h ave brought h im  recognition  as one o f 
E urope’s outstanding c lin ica l investigators. H is frien d s and support
ers w ere dum bfounded. But w h a t seem ed to them  lik e  d isloyalty  w as 
m erely insign ifican t little  N a ci Sem m elw eis, w ho could see h im se lf 
only as a pride-injured, contentious outsider, n ever as a victorious 
professor in  V ienna.

But flight to Pest did not solve h is problem  either. In the w a ve  o f 
M agyarization  he w ore H u n garian  n ational costum e and lectured in 
H un garian , but he w as still an outsider, perhaps te llin g  h im se lf that 
the M agyars looked on h im  as a G erm an and the G erm ans as a sec-
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ond-class H un garian . In spite o f  great success w ith  the ap p licatio n  of 
h is theories in  Pest, a ll critic ism  becam e intolerable, because it w as 
fu rth er confirm ation o f h is sense o f the im possibility  o f  accep tance 
and the in evita b ility  o f  fa ilu re. And finally, in  a fit o f  m adness that 
w as p a rtia lly  organ ic  and p artia lly  the in exorab le result o f h is a l
m ost conscious self-prophecy, h e becam e Sam son Agonistes, blind 
and raging, and tried to p u ll dow n the p illars o f the tem ple o f resist
an ce to his theory, hoping to destroy those h e saw  as his enem ies, 
even  i f  it m eant h is own im m olation. W hen it w as a ll over, only 
S em m elw eis w as dead. T h e  tem ple o f  resistan ce still stood.

And so Sophocles m ight h ave w ritten  it, w ith  a G reek chorus o f 
dying m others— a great hero, a great truth, a great m ission, and fi
n ally  a m ad flight o f passionate arrogan ce resultin g in  destruction. 
T h e  gods w ho w ere the professors o f obstetrics did not brin g it about; 
the state o f  m id-nineteenth-century scien ce did not b rin g it about; the 
hero brought it upon h im self.
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Surgery Without Pain
T H E  O R I G I N S  O F  G E N E R A L  A N E S T H E S I A

W h ile  it does not ap p ear to us th at the d iscovery or, as som e p re fe r to 
say, th e  in vention  o f su rg ica l anesthesia required  an y  rem ark ab le  
in te llectu a l endow m ents or h igh  scientific  tra in ing , and it cannot be 
said that Long, W ells o r M orton w ere  possessed o f these, it w as the  
outcom e o f the sp irit o f inquiry, o f keen observation, o f boldness, o f  
perseverance, o f resourcefu lness, o f a  search  fo r m eans to im prove  a 
u sefu l art, o f in terest in  the p ra ctica l ra th e r  th an  the theoretica l,—a ll 
tra its  m ore or less ch arac teristic  o f the A m erican  m ind, and I do not 
th in k  that it w as w h o lly  an  accident that our country should have  
given b irth  to the a rt o f pain less surgery. I find evidence o f th is v iew  
in  the fact that not one but severa l A m erican s w ere  w orking indepen
dently  upon the sam e problem  and that the solution o f the prob lem  is 
an exclu sive  ach ievem en t o f our countrym en.

—W illiam  H enry W elch,
Joh ns Hopkins M edical School

T h e invention  o f su rg ical anesthesia w as the first m ajor contribution 
that A m erican  m ed ical scien ce m ade to the world. To th is day, it 
rem ain s our greatest g ift to the art o f  healing. N one o f the b rillia n t 
advan ces that h ave occurred in the tw entieth  century, none o f our 
m any N obel laurels, eclipse the ach ievem en t o f  a sm all group of 
A m erican s alm ost 150 years ago. “ G roup” is not precisely  the right
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word, because it im p lies a certain  cohesiven ess o f effort, a  certain  
partnership , a certain  jo in in g  together o f like-m in ded w orkers. Not 
only w as there none o f th is kind o f m utuality, but its very  opposite 
w as in  fa ct the case. T h e  various A m erican  actors in  the dram a of 
an esth esia ’s b irth  en gaged each  other in  only one un dertaking— a 
prolonged acrim onious b attle  over kudos and coin that still echoes 
dow n the corridors o f  tim e a fter a  cen tury  and a h a lf  o f debate.

A ttem pting to solve the problem  o f assign in g credit for the dis
covery o f in h alation  anesthesia  can  be m uddlin g to the m ind and 
scram b lin g to the senses; the result is a ll too like ly  to be a confusing 
pandem onium  o f nam es, dates, claim s, and pronouncem ents— and 
yet another literary  m onum ent to the hum an  predisposition to con
tentiousness and rancor. A im in g to avoid this, I h a ve  chosen a sim ple 
star by w h ich  to steer m y retelling: alm ost no one w ould deny that the 
crow n in g m om ent in  the history o f  anesthesia  occurred at the M assa
chusetts G en eral H ospital on O ctober 16,1846, w hen  W illiam  Thom as 
Green M orton dem onstrated the effectiven ess o f ether. At that in 
stant, su rg ical anesthesia  b egan  its existence; everyth in g that led up 
to it w as prologue, everyth in g that w as tangen tial to it w as byplay, 
and everyth in g that follow ed  it w as am plification. T h e  purpose o f 
th is ch ap ter is to relate the events surrounding that day— the pro
logue, the byplay, the u ltim ate d ram atic  m om ent, and the d irect 
consequences to those w ho w ere involved. From  that point on, the 
true in fa n cy  o f the c ra ft began, as ph ysio lo gical observations and 
p h arm acologica l findings cam e forth, and as technology and in 
strum entation  grad u ally  created a sophisticated new  specialty.

T h e  concept o f sp ecialty  is, in  fact, a  u sefu l fram ew o rk  upon 
w h ich  to build  the structure o f the m ed ical advances o f the second 
h a lf  o f  the n in eteen th century. T h e  an cien t art o f h ea lin g  becam e 
som ething quite n ew  w ith  the developm ent o f anesthesia, the advent 
o f the germ  theory, the recognition that tissues are m ade up o f cells, 
and the introduction o f m odern pharm acology. E ach  o f these fields 
w as so dem andin g that it w ould require that research ers restrict 
th eir efforts to it alone. M ore and m ore, as the cen tury progressed, the 
great ph ysician s o f the period are seen to be sp ecia lized  eith er to the 
laboratory or the clin ic, and m ore and m ore to h ig h ly  focused areas 
w ith in  each. T h e  greatest c lin icia n s w ould be those w ho best knew  
how  to use the tools that others crafted  in the laboratory to h elp  them  
solve their patien ts’ problem s, w h ile  the greatest contributors to pure 
m ed ical research  w ould  be those w ho w ere w e ll acquain ted  w ith  the 
diseases that m ost fearsom ely  ch allen ged  th eir colleagues on the 
wards.

T h e  discovery, or rath er the invention, o f su rg ical anesthesia  w as
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the first o f  the four great m ovem ents in  the process o f tran sform a
tion. U n like the other three, it required no n ew  vision  to understand 
it and no castin g off o f  old prem ises to accep t it. M ankind had been 
w a itin g  for it so long that its reception w as predictably  enthusiastic. 
Its advent w as a  forw ard  step that w as long overdue. T h e  groundw ork 
had  been laid  decades earlier, and i f  there is any w onderm ent that 
a ttach es to the final events, it should be d irected to the fa ct that they 
occurred not b ecau se o f the ca refu l efforts o f  m ed ical scientists, but 
rath er out o f  a  sequence o f serendipity, salesm anship , and schem ing.

T h e  process by w h ic h  anesthesia cam e into being w as an ab erra
tion in  the history o f  healing. As desperate as w ere the doctors o f the 
early  n in eteen th cen tury  to prevent the intraoperative agony o f their 
patients, they som ehow  fa ile d  to see, or rath er to sm ell, the sleep- 
in d u cin g  agents that w ere as close to them  as the ends o f th e ir  noses. 
U n til the fifth  decade o f the century, no trained p h ysician  took the 
sin gle  c ritica l step toward p ain -free surgery. T h e fa ilu re  o f vision 
w as b y  those m ost qualified to see. F in ally , it took resourcefulness 
rath er than  research, and a h u n ch  rath er than  a hypothesis, to bring 
forth the nugget that had la in  so long at the feet o f m ed ical science. 
T h e  usual evolution ary m ach in e  o f discovery had broken down, and 
had to be repaired  by a h an d fu l o f a lert artisans, alm ost a ll o f w hom  
w ere en terprisin g m echanics, but certain ly  not scientists.

O ne day general anesthesia  did not exist, and the very  n ext m orn
in g  it w as sp reading its prom ise o f salvation  throughout the civ ilized  
world. Its ap p earan ce w as lik e  an act o f God, but its m essiah  Morton 
w as no saint. As q u ick ly  as the new s o f painless surgery perm eated 
th e aw aren ess o f eager b elievers, he b egan  w orkin g to consolidate his 
prim acy  as its in n ovatin g archan gel, and just as q uickly  did a clam or 
arise  from  at least four other cla im an ts to priority  or at least a share 
in  the rew ard.

In d ivid u al h istorians differ in  their assessm ents o f the im por
tance o f the contributions m ade by the various particip an ts in the 
saga. But no one w ho becom es at a ll fa m ilia r  w ith  this m ost dram atic 
o f  a ll journ eys into m ed ical progress can  fa il to grasp th e u n ch a l
len geab le  truth  that everyth in g cam e to a focus on that October 
m ornin g in  1846. Progress radiated from  that p lace and tim e w ith  a 
rap id ity  the lik e  o f w h ic h  had n ever b efore resulted from  an y sin gle 
scien tific  event. T h ere  w as none o f the skep ticism  that had greeted 
the w ork  o f V esalius, or H arvey, or Laennec. T h ere  w as only the 
h app y r e lie f  that the agon ies o f  yesteryear w ould  b e no more.

But lon g b efore M orton and long b efore w h a t w ill be seen to be 
the u ltim ately  trag ic  events that surrounded the b irth  o f anesthesia, 
th ere w as m ystery and th ere w as rom ance, and there w ere the m agi-
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cal adornm ents o f  literature. For ever sin ce aw aren ess first gleam ed 
in  the slow ly a w ak en in g m ind o f m an, h e seem s to h a ve  sought its 
opposite, eith er to produce a p rim eval painless unconsciousness or to 
find a w orld  o f fan tasy  m ore caressin g than the often grim  realities 
o f  d a ily  life . W hether to induce senselessness in  s e lf  or others, 
h um an kin d  has been en tran ced by the possibilities o f slum ber and 
its accom panim ents.

In describ in g the earliest know n attem pts to induce sleep, I w ill 
w rite  passages in  w h ic h  the fan ta stica l seem s to be m ixed  w ith  the 
real, and the fictional w ith  the docum ented. But the b asic  thread of 
the story and m ost o f  the details n everth eless do h a ve  a firm  foun da
tion in  rea lity— the potions existed, m uch as they are described here, 
and i f  they did not a lw ays accom p lish  w h at w as cla im ed  for them , 
they and th eir ch ro n iclers h a ve  le ft us w ith  a  set o f priceless im ages 
o f flirtations w ith  insensib ility, and o f dream  w orlds in w h ich  the 
historiographer and the poet dance to each  other’s m ost en chan ting 
m usic.

W e w ill begin  w ith  the poet, in  fa ct w ith  the Poet:

Not poppy, nor mandragora,
Nor all the drowsy syrups o f the world,

Shall ever m edicine thee to that sweet sleep 
W hich thou ow’dst yesterday.

— Othello, Act III, scene iii

T h e  state o f gen eral obtundation that has been a p ractica l neces
sity to a ll societies has been ach ieved , un til re lativ e ly  recent tim es, 
by m ethods that h a ve  been eith er herbal, psychological, or a com bi
nation o f both. T h e  physician-botanists o f  the seventeenth and e ig h 
teenth cen turies w ere the heirs to a tradition  as old as m ankind  itself, 
w h ic h  reached  its flower, so to speak, in  the search for those plants 
that could be show n to a ffect the state o f consciousness. A lthough the 
n ature o f the drugs producing the desired outcom e had to aw ait e lu c i
dation until th e developm ent o f laboratory science, som e o f m odern- 
day m ed icin e’s m ost com m on ly used n arco tizin g agents w ere w ell 
know n to G reek and R om an healers. T h e  p rin cip al anodynes o f an 
tiquity w ere derived  from  the poppy, the hyoscyam us, the m an drag
ora, and o f course the ferm ented flora that m ade alcohol. (T h e word 
“n arco tic” itse lf is derived from  nark's, the G reek w ord for “stupor,” 
as the w ord “ anodyne” com es from  a conjunction o f a(n), m eanin g 
w ithout, and odyne, m ean in g pain.)

O pium , called  tears o f poppy, cam e from  the sap (tears, or la-
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crim ae) obtained by cuttin g the un ripe seed pod o f the plant. T h e 
drops o f m ilk y  ju ice  w ere collected in  a sh ell or dish and allow ed to 
dry in  the sun; the substance w as w ell know n in  an cien t tim es, and 
w as utilized  by m any prom inent ph ysician s for centuries before our 
own. T h e  w riters o f antiquity  com m only used a word popularized  by 
V irg il to refer to poppy-induced sleep: Letheon. T w o thousand years 
later, that word w ould  su rface again, as the n am e given  to ether by 
W illia m  M orton in an attem pt to keep secret the true ch em ical n a
ture o f h is form ula.

From  A ulus C ornelius C elsus w e h ave a c lear description o f the 
use o f tears o f poppy and o f one m ethod o f preparation. T h e  w orks 
o f Celsus, w h ic h  date from  th e first cen tury a .d ., represent the oldest 
extan t m edical docum ent a fter the H ippocratic Corpus; they w ere a 
com pilation  o f treatises on m edicine and other subjects, w ritten  for 
the aristo cracy  o f h is tim e. B ecause o f the excellen ce  o f C elsus’ liter
ary  style in  Latin, h is eight-volum e D e M edicina  b ecam e one o f the 
most w id ely  read scien tific  w orks o f the R enaissance rev iv a l o f lea rn 
ing, and it has rem ained an  excellen t source o f know ledge o f G reek 
m edicine, d raw in g h ea v ily  as it did upon H ippocratic and post-Hip- 
pocratic sources. Celsus writes:

Those pills w hich alleviate pain by causing sleep are called 
anodynes in Greek. It is bad practice to employ them except in 
cases o f urgent necessity, for they are compounded of powerful 
drugs and are bad for the stomach. However, one m ay be used, 
w hich contains a denarius each of tears of poppy and galbanum, 
and two denarii each o f myrrh, castoreum, and pepper. It is 
enough to swallow a piece the size of a bean.

Celsus also describes a m ethod o f p ill preparation  and several uses 
o f  the agent:

Take a handful of poppy when it is ripe for taking its tears, put 
it into a vessel, add enough water to cover it, and cook it. When 
it is w ell cooked, squeeze out the mass of poppy into the vessel 
before discarding it, and m ix w ith the fluid an equal quantity of 
raisin wine. Boil it until it thickens, then cool it and m ake it into 
pills about the size of domestic beans.

They have m any uses. They induce sleep, whether taken 
alone or dissolved in water. Added, in sm all quantity, to the ju ice 
of rue, or to raisin wine, they stop ear-ache. Dissolved in wine, 
they stop colic. Mixed w ith beeswax and attar of roses, and with 
a little saffron added, they cure inflammation of the vulva; and
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dissolved in water w hich is then applied to the forehead, they 
stop running of the eyes.

In the same way, i f  a painful vulva prevents sleep, take two 
denarii of saffron, one each of anise and myrrh, four of poppy 
tears, eight of hem lock seeds, and m ix them into a paste by 
adding old wine. The dose is a piece the size of a lupin, dissolved 
in three glasses of water. But it is dangerous to adm inister when 
fever is present.

It has been theorized by som e that the “ drug w h ich  quenches pain  
and strife  and b rin gs forgetfu ln ess o f every i l l” prepared by Helen, 
daughter o f Zeus, in  the Odyssey, w as opium . W hether opium  or 
som e other anodyne, it is lik e ly  that H om er’s referen ce to “ such cun 
n in g drugs . . .  drugs o f h ea lin g ” w as not fa n cifu l, for the probability 
is h igh  that even in  those ea rly  tim es, the poppy w as being used as 
a source o f r e lie f from  p h ysica l and em otional pain.

D ocum entation o f the use o f  m an d rake (Mandragora of- 
fic in a ru m )  predates even  H om er. Leah, w ife  o f the B ib lica l p atriarch  
Jacob, seem s to h ave given  h er sister R a ch el som e m andrakes h a r
vested by L ea h ’s son Reuben, in  return for w h ic h  she w as perm itted 
to get their m utual husband back for the n igh t o f  b liss durin g w h ich  
Issachar w as conceived. B ecause the plant w as considered by m any 
p rim itive societies to be both aph rodisiac and fecun dative, it has 
been presum ed by Old T estam ent scholars that L eah  used it for these 
purposes, and su ccessfu lly  at that. T h e  truth m ay perhaps lie  in  quite 
a different exp lanation , one based upon a p h arm acologica l action  of 
the drug that is real, un like its supposed effects on v irility . It is not 
im possible that Jacob’s favors w ere bought w ith  the bribe o f narcot
ics, a situation  replicated  in  m odern life  every  day. In G enesis 30:16 
w e h ear L eah sayin g to h er husband, “T hou m ust com e in  unto me; 
for surely  I h ave hired thee w ith  m y son’s m andrakes.”

T h e  m andrake, or m andragora, is a m em ber o f the h u m b le po
tato fam ily . T h e  plant has a short stem , w ith  a root w h ich  is often 
forked, and a b erry lik e  oran ge fruit, som etim es referred  to as the 
apple. T h e n arcotic effect derives from  th e fa ct that one o f a class o f 
ch em ical com pounds called  b elladon a alkaloids can  be extracted 
from  the root, and to a lesser extent from  the ap p le  and the leaves. 
It is because the forked root can, w ith  som e im agination , be thought 
to h ave the ap p earan ce o f the low er h a lf  o f a curvaceous and fu ll- 
figured hum an  body that the p lant w as believed  to be a love potion 
and an  en h an cer o f  fertility . John D onne alludes to the drug’s pow ers 
and its presum ed hum anoid  ch aracteristics in  h is bitter outburst
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con cern in g the fu tility  o f  seekin g a steadfast love, w h ich  h e illu s
trates by listin g  a few  other tasks eq u ally  im possible:

Go and catch a fa llin g star,
Get w ith child a m andrake root,

Tell me, where all past years are,
Or who cleft the D evil’s foot.

P hilem on  H olland’s tran slation  o f P lin y ’s H istoria N aturalis  
( a .d . 77) contains the fo llo w in g  statem ent: “ It is an ord in arie  th in g to 
drin ke it [juice o f  m andragora] . . . b efore the cutting, cau terizin g, 
p rick in g  or lau n cin g  o f an y m em ber, to take aw ay  the sence and 
fee lin g  o f such extrem e cures. And sufficient it is in som e bodies to 
cast them  into a sleep w ith  the sm ell o f  M andrage, again st the tim e 
o f such  ch iru rgerie .”

And in  the first-century w ritin gs o f P edacius D ioscorides is to be 
found the fo llo w in g  description  o f the use o f m andrake:

But o f ye m ale [mandragora] and w hite w hich  some have called 
Norion, ye leaves are greater, white, broad, smooth as o f the beet, 
and ye apples tw ice as big, drawing to saffron in ye colour, sweet 
sm elling w ith a certain strongness w hich also ye shepherds eat
ing are in a m anner made asleep. . . . Using a Cyathus of it for 
such as cannot sleep, or are grievously pained, 8c upon whom 
being cut, or cauterized they wish to m ake a not-feeling pain.
. . .  For they do not apprehend the pain, because they are over
born with dead sleep, but the apples being smelled to, or eaten 
are soporiferous, 8c ye ju ice that is o f them.

D ioscorides w as a G reek surgeon in  N ero ’s arm y, w hose m edical 
botany w ritin gs serve as an au th oritative source for the first cen tury 
a .d . Indeed, u n til the great m ed ical advances o f  the sixteen th  and 
seventeenth centuries, the w orks o f D ioscorides w ere the foundation  
upon w h ic h  the m ateria  m edica, the m ed ical ph arm acy, o f w estern  
countries w as based. H is D e M ateria Medica, the source for alm ost a ll 
b otan ical know ledge for a m illen n iu m  and a h a lf, is one o f th e c la s
sics o f m ed ical literature; b ecause o f the beauty o f  the m anuscrip ts 
into w h ic h  it w as variou sly  translated, it is a c lassic  o f  art history as 
w ell. A lth ough  it has been traditional to credit coin age o f the word 
“ an esth esia” to O liver W endell H olm es, it w as actu ally  D ioscorides 
w ho first used it. T h e  w ord w as revived  by Q uistorp in  1719, and w as 
used by several practitioners o f m esm erism  in  the n in eteen th  cen-
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tury, b efore H olm es fin ally  m ade it stick  by suggesting it to W illiam  
Morton as the appropriate term  for his new  invention.

H enbane, H yoscyam us niger, is another p lant the tran qu ilizin g 
or an esthetic properties o f w h ich  are  due to its b ein g a source o f 
b elladon n a alkaloid . R ecognized  as a very  dangerous drug, it w as 
often used to k ill dogs and m ice. D ioscorides described a m ethod of 
b u rn in g it under a tree that resulted in narcotized birds fa llin g  to the 
ground, w hereupon  those still a liv e  w ere easily  cau gh t and revived  
b y d istillin g  v in eg ar into th eir nostrils.

D ioscorides also w rites o f the use o f various a lcoh o lic  potions to 
induce anesthesia. He recom m ends, for exam ple, that a  dose o f two 
ounces o f  h ea vy  w in e  be given  to patien ts about to be cut for stone or 
cauterized. W hen am putation  and other su rg ical procedures becam e 
m ore com m on in  the sixteen th  and seven teenth centuries, the 
drun ken  state w as frequently  relied  upon to produce senselessness or 
decreased aw aren ess. O ther soporifics that had less gen eral a p p lica 
b ility  w ere the ju ice s  obtained from  m ulberries, from  w ild  lettuce, 
and from  the resinous and arom atic constituents o f  the hop plant 
even  in  an un ferm ented  state. So closely  did hops becom e associated 
in  popular fo lk lore w ith  drow siness that they w ere som etim es stuffed 
into pillow s upon w h ic h  anxious insom niacs w ere encouraged by lay 
h ealers to sleep.

T h e  most popular m ethod o f in d u cin g n arcosis durin g the M id
dle A ges w as the so-called soporific sponge, Spongia som nifera. H is
torians h ave found descriptions o f it in  m anuscrip ts dating to the 
n in th  century. In the tw elfth  century, N ich o las o f Salerno described 
its ingredients as opium , hyoscyam us, m ulberry ju ice , lettuce seed, 
hem lock, m andrake, and ivy. A  fresh  sea sponge w as soaked in  the 
m ixtu re  and allow ed to dry “ in  the sun durin g the dog-days un til a ll 
the liquid is consum ed.” W hen required for use, the concoction w as 
reconstituted by d ippin g the sponge in  w ater. B ecause the m edieval 
m anuscripts recom m ended ap p lyin g the sponge to the subject’s 
nostrils, it has been thought that th is w as m eant to be a form  of 
anesthesia  b y  inh alation, but there is  good evidence that the po
tion w as u su ally  adm in istered as a drink. R eversal o f the n arcotiz
in g effect w as to be attained w ith  the ju ic e  o f  fen nel root or w ith  
vinegar.

T h e  literature o f the period abounds w ith  referen ces to soporific 
draughts. Thus, in one o f the tales told in B occaccio ’s Decam eron, a 
gangrenous leg  is operated upon under the in flu en ce o f such a potion. 
T he Tragicall H istorye o f  R om eus an d Juliet, w ritten  in  1562 by A r
thur Brooke, contains the description  by F ria r L au ren ce to Juliet o f 
a certain  potent liquid:
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Long since I did finde out, / and yet the w ay I know,
O f certain rootes, and savory herbes / to m ake a kind of dowe, 

W hich baked hard, and bet / into a powder fine,
And drunk with conuite water, or I with any kynd of wine,

It doth in halfe an howre / astonne the taker so,
And mastreth a ll his sences, that / he feeleth w eale nor woe:

And so it burieth vp / the sprite and liuing breath,
That even the skilfu ll leche would say, / that he is slayne by death.

C ertain ly, this poem  w as a source for Sh akespeare’s Rom eo and  
Juliet. In A ct IV, scene i, o f  that play, the Bard describes the result 
o f  a drin k o f “th is d istillin g  liquor,” in  term s so accu rate  that it is 
probable that he had personally w itnessed its effects or at least heard 
a firsthand account. M arlow e, M iddleton, and D onne are other E n 
glish  w riters in  w hose w orks can  be found referen ces to the opiates 
o f  the tim e.

A s in a ll other areas o f scien tific  thought, the M iddle A ges w ere 
indeed the dark ages w hen  it cam e to advances in  the pharm acology 
o f anesthesia. In addition to a ll the w ell-kn ow n  reasons for the in te l
lectu al stagnation  o f the period, there w ere two sp ecific factors that 
m ilitated  again st im provem ents in m ethods o f narcosis. T h e first w as 
the theological doctrine that pain  serves God’s purpose and therefore 
m ust not be alleviated; this is a concept that w as to prove p articu larly  
sign ifican t d urin g Jam es Sim pson’s cam p aign  to establish  obstetrical 
an esth esia  som e cen turies later. T h e  second factor w as sim ple igno
ran ce o f dosages, strengths, and even the n ature o f the active  in gred i
ents in  the botanicals, because o f w h ic h  it w as im possible to stan
d ardize results. T h e  narcotics w ere accord in gly  regarded, and righ tly  
so, as h ig h ly  dangerous. A fter the R enaissance, the soporific sponges 
and s im ila r  hazardous draughts b egan  to d isappear from  use; by the 
seven teenth cen tury they w ere large ly  a th in g o f the past, although 
alcohol rem ain ed  popular. O ne o f the last E n glish  referen ces to a 
n arcotic m ixtu re  occurs in  A ct IV o f T hom as M iddleton’s tragedy 
W omen Beware W omen  (1657):

I’ll im itate the pities o f old surgeons 
To this lost limb, who, ere they show their art,

Cast one asleep, then cut the diseased part.

T h e  final steps in the developm ent o f general anesthesia  would 
require the introduction o f m ethods that w ere based upon real sci
ence. Shortly b efore these steps w ere taken, how ever, a bit o f fa lse  
scien ce w as introduced upon the scene by a fa lse  m essiah  w ho
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cla im ed  to cure disease and soothe the savage breast w ith  a form  of 
cosm ic en ergy h e called  an im a l m agnetism .

T h e  n am e o f the m ountebank prophet w as Anton M esm er, and 
h is artifice, know n as m esm erism , am ounted to a form  o f hypnosis 
that represents one o f m ed icin e’s flirtations w ith  the fa r  perip heries 
o f rational thought. H is m ethods, extrascien tific  at best and crackpot 
at worst, seem  to h a ve  entranced not only a  large  assortm ent o f  gu ll
ib le  patients, but also a few  oth erw ise sen sib le research ers at U n iver
sity C ollege H ospital in  London. Led b y  John Elliotson, the co llege ’s 
Professor o f P ra ctica l M edicine, an  attem pt w as m ade to establish  a 
firm  basis upon w h ich  to exp erim en t w ith  m esm erism -induced p ain 
less surgery. T h e  techn ique w as used w ith  va ryin g  degrees o f success 
by its practitioners, but w as fin ally  abandoned as inefficient w hen 
ether w as introduced by W illiam  Morton. Interestingly, several o f  the 
w riters on m ed ical hypnotism  used the word “ an esth esia”  to re fer  to 
its effects.

(It should not be construed from  the foregoin g that I am  scornful 
o f the possibilities o f hypnosis in m edicine. A lth ough  there is m uch 
to rid icu le  in the origins o f m esm erism , its leg acy  m ust be taken very 
seriously— from  crackp ot concepts m ay arise  u sefu l theories and use
fu l tools. So it is proving to be w ith  hypnosis.)

T h e  rea l scien ce that w ould lead to the b irth  o f an esth esia  in 
volved the p a ra lle l and som etim es in terla cin g  developm ent o f two 
areas o f study, n am ely  the ch em istry  and ph ysics o f gases on the one 
hand and the physiology o f respiration  on the other. T h e  list o f  m ajor 
contributors to the needed research  includes n am es w h ich , although 
renow ned for investigations in  other areas o f science, are  not usually  
thought o f  in  relation  to c lin ica l m edicine; they are  John Dalton, 
Joseph Priestley, A ntoine L avoisier, Jam es Watt, H um phry D avy, 
and M ich ael Faraday.

T h e  one responsible for the first m odern ch em ical and ph ysical 
studies o f gases w as Joseph P riestley (1733-1804), a p o litica lly  contro
versia l nonconform ist m inister w hose contributions are m ade partic
u larly  notew orthy by the fa ct that he had n ever had so m uch as the 
rudim ents o f  w h at passed, in  eighteenth-cen tury E ngland, for a 
scien tific  education. A lthough h is autodidactism  resulted in  som e 
problem s w h en  d ealin g w ith  theoretical concepts, it did not prevent 
h im  from  d escrib in g n itrous oxide in  1772, iso latin g oxygen  in  1774, 
and presentin g the w orld w ith  the in com p arab le  g ift o f  m an-m ade 
soda w ater.

As P riestley ’s w ork w ith  gases b ecam e know n, and as L avoisier 
m ade the sig n al contribution o f e lu cid atin g  the nature o f oxygen and 
its fun ction  in  respiration, visio n ary  ph ysician s b egan  to look for
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w ays in  w h ic h  the n ew  know ledge could be used to treat disease, most 
p a rticu la rly  tuberculosis o f the lungs; they could not know  that the 
scien ce o f the tim e w as not fa r  enough advanced  to convert their 
hopes into realities. T h e  lead in g a rch itect o f  this m ovem ent w as 
T h om as Beddoes, w hose interest in therapeutic in h alation  resulted 
in  the foun din g o f the P n eum atic M edical Institution in Bristol, En
gland, in  1798. T h e  great Jam es W att prepared m uch o f the apparatus 
for the Institution, no doubt to a large extent m otivated by h is own 
son’s im pending death o f consum ption, and tw enty-year-old 
H um phry D avy w as appointed as its first Superintendent o f E xp eri
m ents. It has been said that D avy, redeem ed by his n ew  em ployer 
from  h is  indentured service  to a surgeon-apothecary o f P enzance, 
w as Beddoes’ greatest discovery. W ithin  a  year o f assum in g h is duties 
at the Institution, h e described the in toxicatin g  effects o f in h alin g  
n itrous oxide, a study h e had begun w ith  self-exp erim ents in  1795 
w hen  h e w as seventeen years old.

N ot content w ith  studying the effects o f nitrous oxide on h im se lf 
and upon anim als, D avy began to use in his researches as extraord i
nary a group o f exp erim en tal subjects as has ever been assem bled, 
n am ely  th e leaders o f the in te llectu al c irc le  o f Bristol, in cludin g 
Sam uel T a ylo r Coleridge, Robert Southey, and Peter Roget. W ith 
such  articu late  experim entees to in terview , as w ell as h is ow n con
siderab le pow ers o f  observation, D avy produced a book w h ich  has 
becom e a cla ssic  in the history o f science, Researches, C hem ical and  
P hilosophical; C hiefly  C oncerning N itrous Oxide, or Dephlogis- 
ticated N itrous Air, and Its Respiration. T h e  author w as tw enty-tw o 
years o f age, and the publication  o f this volum e in 1800 m arks his first 
m ajor contribution in  w h at w as to be a m agn ificen tly  productive 
career. D avy w as gifted w ith  the ab ility  to w rite  c lear and grap h ic  
descriptions, and w as a popular lectu rer and a talented am ateu r poet; 
C oleridge said o f h im  that i f  “ he had not been the first chem ist, he 
w ould h ave been the first poet o f h is age.” A lthough that m ay h ave 
been the generous com plim en t o f a good friend, the fo llow in g sen 
tences from  Researches shed ligh t not only upon his pow ers o f obser
vation, but on h is g ift o f  literary  exposition  as w ell. T h ey  describe the 
a n a lges ia  w h ic h  D avy  exp erien ced  as a  consequence o f b reathin g 
nitrous oxide:

In one instance, when I had a head-ache from  indigestion, it was 
im m ediately removed by the effects of a large dose o f gas; 
though it afterwards returned, but w ith m uch less violence. In 
a second instance, a slighter degree o f head-ache was wholly 
removed by two doses o f gas.
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The power of the im m ediate operation of the gas in remov
ing intense physical pain, I had a very good opportunity of ascer
taining.

In cutting one of the unlucky teeth called dentes sapientiae,
I experienced an extensive inflam m ation of the gum, accom 
panied w ith great pain w hich equally destroyed the power of 
repose, and of consistent action.

On the day when the inflammation w as most troublesome,
I breathed three large doses o f nitrous oxide. The pain always 
dim inished after the first four or five inspirations; the thrilling 
cam e on as usual, and uneasiness was for a few  minutes, sw al
lowed up in pleasure. As the form er state of mind however re
turned, the state o f organ returned w ith it; and I once imagined 
that the pain was more severe after the experim ent than before.

T h e  possibility o f using such an an algesic  effect in surgery w as 
not lost on the form er surgeon’s apprentice. In the section o f the book 
devoted to “C onclusions,” D avy perm itted h im se lf the fo llow ing 
speculation:

As nitrous oxide in its extensive operation appears capable of 
destroying physical pain, it may probably be used with advan
tage during surgical operations in w hich no great effusion of 
blood takes place.

T h e  caveat expressed in  the final portion o f the statem ent is 
exp la in ed  by D av y ’s b elief, unconfirm ed by his ow n observation, that 
n itrous oxide increases the force o f the circu lation. It is an indication  
o f h is p rescien ce that w ith in  a short tim e after anesthesia  cam e into 
gen eral use his apparen tly  in stin ctive prediction  w as confirm ed by 
the exp erien ce o f surgeons, w ho still today grum ble about the in
creased bloody ooze that som etim es m oistens the operative field on 
those infrequen t occasions w hen  nitrous oxide is used. T h e  gas seem s 
to a ch ie v e  this effect by raisin g  the pressure in  the perip h eral veins 
ju st enough to m ake a sm all d ifference. I have often seen a veteran 
anesthetist g ive  a patient w ith  tiny arm  veins a few  preparatory 
sniffs o f the stu ff in order to m ake his vessels b ulge for the insertion 
o f the intravenous needle.

A lth ough  D av y ’s w as certain ly  the first referen ce to the possibil
ity o f usin g n itrous oxide as an inh alation  anesthetic, n either he nor 
the contem porary scien tific  com m unity recognized the im plications 
o f his conjecture, and h e h im se lf soon turned his attention aw ay from  
pn eu m atic  research , resign in g his position at the P neum atic M edical
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Institution in 1801 to becom e D irector o f the C h em ical Laboratory of 
the recen tly  established R oyal Institution in  London. His contribu
tions from  that point on w ere en tirely  in  the realm  o f nonm edical 
chem istry and physics. Had he not d irected his en ergies elsew here, 
he m igh t h a ve  taken that n ext critica l step, and becom e the discov
erer o f  in h alation  anesthesia. T h e  u sual evolution ary process o f m ed
ica l scien ce w ould thus h ave been m aintained, and this chapter 
w ould  h a ve  been m u ch  shorter, but also m uch less interesting.

As for Beddoes and h is honest attem pt to m ake a revolution  in 
th erapeutic m ethods, alas, nothing cam e o f it. In spite o f  the b ril
lian ce  o f W att and D avy, not a sin gle  therapy issued from  the lab ora
tory in  Bristol. In his 1952 Bam pton L ectures at C olum bia U niversity, 
Jam es B. Conant used the story o f  the P neum atic M edical Institu
tion ’s b r ie f  life  as an illustration  o f the w a y  in  w h ich  personal exp eri
en ce and w h a t seem s lik e  good com m on-sense th in kin g can lead 
w ell-intentioned innocents into blind alleys, i f  their fu zzy  concepts 
cannot yet be translated into term s w ith  w h ich  contem porary scien ce 
can  deal. In C onant’s words, “ It is fortun ate no one w as killed; it is 
certain  no one w as cured. But Dr. Beddoes w as no charlatan . In a 
ch arita b le  mood one m ay even c la im  h e w as a chem otherap ist a 
hundred and fifty years ahead o f h is tim e and em p loyin g the w rong 
ch em icals!”

T h e results o f D avy’s nitrous-oxide exp erim ents did nevertheless 
h ave a profound, even i f  indirect, effect upon the history o f anesthe
sia. For it w as from  the P n eum atic Institution that the w ord w en t out 
that the gas w as indeed “ a gas,” to invoke the slang o f the 1980s. 
Southey referred  to the effects it had upon him  as “a sensation per
fectly  n ew  and d eligh tfu l.” T h e  im ag in a tiv e  Coleridge, not yet 
ravaged by opium , found that in h alin g  the agen t provided h im  “ a 
h ig h ly  p leasu rable sensation o f w arm th  over m y w h ole fra m e ” and 
the in clin ation  to “ lau g h in g  at those w ho w ere looking at m e.” O ther 
visitors to the Institution w ere encouraged by Beddoes and D avy to 
try the vapor so that their exp erien ces m ight be recorded. B efore 
long, nitrous oxide, or lau g h in g  gas as it w as soon to b e called, w as 
w ell know n as an apparently  harm less and often h ilariou s form  of 
entertainm ent, and lau g h in g  gas parties had becom e com m on 
am ong u n iversity  students and som e segm ents o f “ liberated  society.”

C on currently  the sam e sort o f th in g w as becom ing know n about 
ether. B ecause it is custom ary to regard  laboratory chem istry as a 
developm ent o f the past two centuries, the fa ct that ether w as first 
synthesized  in  1540 m ay com e as a surprise. It is to a twenty-five- 
year-old P russian  botanist, V aleriu s Cordus (1515-1544), doomed to a 
prem ature death at the age o f tw enty-nine, that the credit goes. Cor-
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dus distilled  w h a t w as know n as “sour oil o f v itrio l” (su lfu ric  acid) 
w ith  “ strong b itin g  w in e ” (ethyl alcohol) to produce the “ sw eet v it
r io l” w h ich , under the nam e o f su lfu ric  ether (actu ally  d iethyl ether), 
w as to ch an ge th e course o f m ed ical history.

O ver the course o f  the n ext three centuries, a n um ber o f other 
w orkers synthesized  sw eet vitriol, in clu d in g Robert Boyle in  1680, and 
even Isaac N ew ton in  1717. Johannes A ugustus S iegm undus 
Frobenius, a  G erm an  ch em ist w ho seem s to h a ve  w orked in  B oyle’s 
laboratory, gave the n am e “ su lfu ric  eth er” to the liquid, probably 
b ecau se o f the extrem e vo la tility  that m ade it evap orate w ith in  m o
m ents o f contact w ith  air. F in ally , in  1819, John D alton published  a 
defin itive paper d ealin g  w ith  the com pound’s p h ysica l and ch em ical 
properties, “ M em oir on S u lfu ric  E ther.”

A p p aren tly  it w as not u n til the early  n in eteen th cen tury  that 
observers b egan  to note the leth a rgy  and sleepiness that ether w as 
cap ab le  o f producing. As early  as 1818 a note appeared in the Q uar
terly Journa l o f  S cien ce an d  th e A rts  describ in g the result that m ight 
be expected  from  in h alin g  its vapor, pointing out that “ it produces 
effects very  sim ilar  to those occasioned by nitrous oxide.” T h is  a rti
cle, a lthough published  anonym ously, is gen era lly  attributed to M i
ch ael Faraday, then tw enty-six years o f  age. T h e  effects o f in h alin g  
ether w ere also w e ll know n to T hom as Beddoes and to H um phry 
D avy, w ho them selves had h ad  personal exp erien ce w ith  it.

As w ith  n itrous oxide, serious in vestigators w ere not the only 
ones to take note o f the effects o f ether vapor, and ether fro lics  like  
laugh in g-gas parties soon b ecam e popular form s o f social escapism . 
Itinerant “ professors” in  horse-draw n w agon s brought the ch arm s o f 
gaseous intoxication  to the sm all towns o f E urope and A m erica, in 
the form  o f travelin g  dem onstrations in w h ich  eager locals paid fees 
o f various am ounts to in h ale  a little  lau g h in g  gas or sn iff som e ether, 
to the gen eral am usem en t o f their onlooking friends. D ollars or 
pounds or fran cs spent for a few  bottles o f n itrous oxide bought a 
bonan za o f profits for the perip atetic “ch em ists” w h o dem onstrated 
the vapory scien ce for the en ligh ten m en t o f th eir en th usiastic  au d i
ences.

E ven tu ally , a  fe w  m ed ical m en  m ust h a v e  cau gh t on. It is hard  
to b elieve that the obvious state o f decreased sen sib ility  they saw  at 
such  perform ances did not excite  the m inds o f at least som e ru ra l 
p h ysician s to the possibilities o f  su rg ical anesthesia. And yet, there 
seem s to be no hard  evidence that any but one m an  so m u ch  as gave 
a  tria l to eith er o f  th e tw o gases. T h e  m ind o f that m an  had been 
prepared by m ed ical train in g so rigorous that it put h im  into the 
sam e category as the best-qualified practitioners in the U nited States,
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w ith  the exception  o f those w ho had had the opportunity to study in 
Europe. H e recogn ized an opportunity to try som ething new , and he 
took it.

T h ere  is a certain  appropriaten ess in  the fa ct that the profes
sion al train in g o f C raw ford  W illiam son  Long (1815-1878) is an epit
om e o f the en tire ran ge o f m ed ical education as it existed  in  the 
southern and w estern  states o f our country in  the m iddle third o f the 
n in eteen th century. A lthough anyone ca llin g  h im se lf a p h ysician  
had to be licen sed  by the state in  w h ich  he practiced, there w as no 
requirem ent that the ap p lican ts for licen su re h a ve  the M.D. degree. 
In fact, m ost o f them  did not. T h e  m ajority  o f  can didates w ho pre
sented them selves for the oral q u alify in g  exam in ation s g iven  by 
county m ed ical societies had been trained by w h at w as called  the 
preceptor system , b asica lly  am ountin g to a four-year appren ticeship  
to a senior doctor in  the com m unity. I f  the student had attended 
lectures at one o f the country’s m ed ical colleges, h e w as perm itted to 
deduct a year from  his indenture; only those few  w ho had a form al 
A m erican  or E uropean  m edical-school degree w ere p rivileged  to go 
d irectly  into practice.

T h e  preceptor system  w as based on the ages-old p rin cip le  by 
w h ich  artisan s had learn ed their trades in  a ll o f the countries o f the 
West. For a fee  o f approxim ately  one hundred dollars a year, the 
student becam e, as a  rule, a m em ber o f h is preceptor’s household, 
expected  not only to carry  out the routine professional duties o f a 
m ed ical assistant, but som etim es to do dom estic chores as w ell. Over 
the period o f train ing, h e learn ed a ll that his teach er knew , w h ich  
u su a lly  w as not a great deal, considerin g the typical senior m an ’s 
ow n inadequate education as w ell as the re lativ e ly  p rim itive state o f 
the profession in A m erica  at that tim e. In fact, to ca ll it a  profession 
at a ll is to stretch the definition o f that august-sounding w ord to its 
lim it. It w as, in truth, little  better than  a lin e o f  w ork by w h ich  a 
fa rm er ’s son m ight provide som e social m obility for h im self, but 
certain ly  no drastic im provem en t in  his fin an cia l prospects. Lester 
King, the h istorian  o f the A m erican  M edical Association, has re
ferred  to the p ractice  o f m ed icin e in those days as bein g no m ore than 
“ a superior sort o f  trade.” A m ong the several reasons that the AM A 
w as founded in 1846 w as to elevate  that trade to the status o f a profes
sion by raisin g  its standards o f education  and ethics.

In 1835, C raw ford  Long graduated from  F ran klin  College, now 
the U n iversity  o f G eorgia, w h ich  had been chartered  in  Athens fifty 
years earlier. H e taught school for a year in  h is hom etow n o f D aniels- 
v ille , and then appren ticed  h im se lf for a few  m onths to Dr. George 
R. Grant, in  the tow n o f Jefferson. A lthough Long’s b r ie f period as a
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preceptee m ay have had its rew ards, it is m ore lik e ly  to h ave been as 
described by D an iel D rake, the great p h ysician  and educator o f the 
M ississippi V alley  area, w ritin g  in  1832 about the appren ticeship  
system: “T h e  p h ysician s o f the U nited States, are cu lp ab ly  in atten 
tive to the studies o f  th eir pupils, and . . . this is one o f the causes 
w h ich  retard the im provem ent, and arrest the elevation  o f the profes
sion. E xcep tion s . .  . are  frequently  m et w ith, esp ecially  in the great 
cities; but they are  still only  exceptions.”

W hatever m ay h ave been the q uality  o f h is b r ie f exp erien ce w ith  
D r Grant, Long soon realized  his need for m ore form al m ed ical edu
cation, and set off on horseback to get it. H is journey took h im  across 
the m ountains o f w estern  N orth C arolin a and eastern Tennessee, 
through forest lands that harbored not only isolated com m unities o f 
backw oods settlers, but also the som etim es hostile Indian  tribes that 
still lived  in those areas. F in ally , a fter several w eeks, he arrived  in 
Lexington, K entucky, w h ere h e  enrolled at the M edical D epartm ent 
o f T ra n sy lv a n ia  U niversity, at that tim e in  the th irty-sixth  year o f its 
ex isten ce and thrivin g, w ith  a roster o f  262 students. But even that 
forem ost m ed ical school in  the South did not m eet L ong’s requ ire
m ents for a m ore scien tific  train ing, and in  1838 he traveled  north to 
enter the U n iversity  o f P enn sylvania, A m e rica ’s oldest m edical 
school, w h ere the country’s finest fa cu lty  had been assem bled.

A ccordin g to a b iograp hy w ritten  in  1928 by Long’s daughter, 
F ran ces Long Taylor, it w as durin g his student days in  P h ilad elp h ia  
that h er fa th er first b ecam e acquainted w ith  ether fro lics and la u g h 
ing-gas parties, h a vin g  been introduced to the in toxicatin g  effects o f 
those tw o gases not in  the classroom , but by the itin eran t show m en 
w ho gave p u b lic  lectures in w h at they gran dly  called  chem istry. In 
w ritin g  this, how ever, she w as un derestim ating the extent o f her 
fa th er ’s m ore form al know ledge o f contem porary science. Under the 
influence o f the em in en t practitioner and po litica l figure B enjam in 
Rush, several m em bers o f the m ed ical school’s fa cu lty  had done 
w ork w ith  pn eu m atic  m edicine, lectu rin g and w ritin g  about the 
properties o f both nitrous oxide and ether. N ath an iel Chapm an, 
L ong’s Professor o f  the T h eo ry and P ractice  o f P hysic, had, in  fact, 
w ritten  w h a t is probably the best extan t description o f the pre-anes
thetic c lin ica l uses o f ether, in  his E lem ents o f  Therapeutics and  
M ateria Medica, published in  1831.

A fter receivin g  his m ed ical degree in 1839, the young ph ysician  
“w alked  th e w a rd s” for eighteen  m onths in  N ew  York, as so m any of 
h is northern colleagues had done in  the great teach in g hospitals o f 
F ran ce and E ngland. T h ere  w ere few  southern p h ysician s as w ell 
prepared for the h igh est quality  o f c lin ica l w ork as w as C raw ford
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Long, and the tem ptation to return  to P h ila d elp h ia  to p ractice  w as 
great. But loyalty  to h is fa th er brought h im  b ack  to Jefferson, 
G eorgia, w h ere h e bought the p ractice  o f  h is form er preceptor, 
G eorge Grant, in  1841. H e w as tw enty-five years o f age.

T h e  course o f C raw ford  Long’s m edical train in g has been re
view ed  not only b ecau se it ch aracterized  the type o f educational 
path w ay that could be taken by A m erican  p h ysician s o f his day, but 
also to point out that the great m ajority  o f  practitioners departed 
from  that track at an y o f several steps a long the w ay, m ost com m only 
a fter the preceptorship. W hat w e see in  the education o f Long is the 
best that the youn g country had to offer. H e w as not, as h e has so often 
been ch aracterized, a ru ra l bum pkin  o f a doctor w ho chan ced  one 
day to use ether, but rath er a h ig h ly  train ed  p h ysic ian  w ith  a  strong 
background in  c lin ica l m ed icin e and in the exp erim en tal m ethods o f 
scien ce, w ell prepared by education and by h is ow n scien tific  in c lin a 
tions to test h is h u n ches by c lin ica l trial. From  the evid en ce o f the 
quotation that opens this chapter, even the in te llectu ally  redoubtable 
W illia m  H enry W elch seem s not to h a ve  appreciated  the quality  o f 
L ong’s exposure to contem porary science.

T h e  able and personable youn g p h ysician  soon b ecam e a popular 
figure in  the com m unity surrounding Jefferson, acq u irin g  a  c irc le  o f 
friends w ho brought to the area  w h at they could o f a  w orldly interest 
in  th in gs novel and in te llectu ally  adventurous. Not surprisingly, they 
b ecam e interested first in  lau g h in g  gas, and then in ether. On several 
occasions d urin g w h ich  Long and his friends used ether, h e w as able 
to m ake the sam e observation as had F arad ay and D avy, n am ely  that 
those w ho in h aled  enough o f the vapor “ did not fee l the least p a in ” 
w hen  b ein g struck a b lo w  or fa llin g  down. T h ere  is no better exam ple 
to be found o f P asteur’s m a xim  “W here observation is concerned, 
ch an ce  favors only the prepared m in d ” than  the use to w h ich  this 
h ig h ly  train ed  p h ysic ian  put h is experience.

In early  sp rin g o f 1842, Long approached one o f h is patients w ith  
an a p p ealin g  idea. T h e  young m an, Jam es Venable, had for som e 
tim e been tryin g to w ork up the courage to h a ve  two cysts rem oved 
from  the b ack  o f h is neck, but had continued to procrastin ate because 
o f h is fe a r  o f pain. K n ow in g that V en ab le  w as an exp erien ced  social 
sn iffer o f ether, h is p h ysician  suggested that h e undergo the opera
tion w h ile  b reath in g through a tow el onto w h ich  the vo latile  liquid 
w as poured. T h e  tim orous patien t w as skep tical o f  the undertaking, 
but he agreed to go ahead w ith  it provided that only one cyst w as 
rem oved. U n w illin g  to g iv e  h im  the ch an ce  to ch an ge h is m ind, Long 
operated that very  even ing, M arch  30,1842. So im pressed w as Vena-
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b le  w ith  th e sim p lic ity  o f  the w h ole business that h e had the second 
cyst rem oved two m onths later.

F ollow in g these successes, Long am putated the diseased toe o f a  
slave boy under ether, in  July. Seven years later he w rote o f h avin g 
operated upon one or two etherized  patients an n u ally  in  the interval 
fo llo w in g  these first procedures. He reported these cases in  response 
to the controversy that had by then produced a storm  o f vitu perative 
po lem ic over the w h en  and w ho o f an esth esia ’s invention. U nfortu
nately, h e had w aited  un til three years a fter h ea rin g  o f W illiam  
M orton’s trium ph in  Boston. E ven then, there w as a ch aracteristic  
reticen ce in  h is presentation, w h ich  h e w rote only at the continued 
u rgin g o f friends w ho could not b ear to see h im  silen tly  suffer the 
in ju stice  o f b ein g ignored as the true discoverer o f su rg ical anesthe
sia. He could not be persuaded to publish  un til he had first traveled  
to the M edical C ollege o f G eorgia in A ugusta to describe b efore that 
fa cu lty  h is exp erien ce w ith  eth er seven years earlier. C om petitive
ness w as not C raw ford L ong’s style. In the en suing years o f  diatribe 
and invective, h is exem p lary  beh avior w ould be the only evid en ce o f 
n obility  on the filthy field o f battle.

In later pages, Long’s role in  the anesthesia  controversy w ill be 
described in  m ore detail. For now, it is sufficient to point out that the 
undoubted fa ct o f  h is priority does not m ean that h e should be consid
ered to h a v e  introduced p ain -free surgery to the world. H is story 
rem ain s tan gen tial to the m ain  lin e  o f the n arrative. For, u n like the 
in flu en ce that M orton had, no one w as ever em boldened to g ive su rgi
cal anesthesia  because Long used it; m ed ical scien ce n ever learned 
from  h im  that such  a m ira c le  w as possible. A ll o f this had to a w ait 
W illia m  T hom as G reen M orton and that portentous autum n m orning 
in  Boston.

Based on his train in g and his level o f  m ed ical sophistication, 
L ong w as the ideal ph ysician , a lb eit not in the ideal place, to h ave 
overcom e the m yopia  o f  h is fe llow s and  lau n ch ed  the n ew  era o f 
p ain -free surgery. U nfortunately, he dropped the ball. Had he per
sisted in  h is c lin ica l w ork w ith  ether, and had he published early, the 
story o f  an esth esia ’s b irth  m igh t h a ve  reach ed  its c lim a x  at th is very 
point. T h e  reasons for h is lack  o f persistence are not c lear, but w h a t
ev er they w ere, they provided the occasion, as had D avy ’s defection 
to other projects, for another m issed opportunity.

Long, o f  course, w as only one o f m any p h ysician s w ho becam e 
aw are  o f the anesthetic effects o f  the tw o gases, and only one o f the
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m any custom ers o f show-business purveyors o f en tertain in g vapors. 
A m ong the m ost successfu l o f the en terprising p itchm en  w as one 
G ardner Q uin cy Colton, a barnstorm in g lecturer w ho had som e m ed
ic a l train in g and who, durin g the tim e w hen  Long w as using ether, 
w as travelin g  about N ew  E ngland g iv in g  dem onstrations o f the w on
ders o f e lectricity  and the effects o f n itrous oxide gas. He arrived  in  
H artford, C onnecticut, on D ecem ber 10,1844, and prom ptly p laced an 
advertisem ent in  the lo ca l n ew spaper, th e Courant.

T h a t sam e evening, a successfu l young dentist o f the city, H orace 
W ells, brought h is w ife , E lizabeth, to the lau gh in g-gas show. D urin g 
the course o f  the even ing, one o f the volunteers struck his leg  on a 
wooden settee w h ile  under the in flu en ce o f the agent. A lthough he 
had in jured  h im se lf severely  enough to cause bleeding, he w as aw are 
o f no pain  un til the effects o f the n itrous oxide had passed off. T h is  
did not escape the notice o f W ells, w ho prom ptly at the conclusion  of 
the p erfo rm an ce approached Colton and asked h im  to take part in an 
exp erim en t to see i f  a  tooth m ight be pain lessly  extracted  w h ile  the 
subject w as thus sedated. T h ey  repaired  to the dentist’s office, w here 
a  co lleagu e nam ed R iggs relieved  W ells o f one o f h is m olars after 
sleep had been induced by a few  w h iffs  o f gas. Im m ediately  on aw ak
en ing from  h is pain less nap, the single-m inded W ells, w ho could 
th in k o f nothing but the benefits that w ould accru e to his gum -sore 
patients, exclaim ed  ju b ilan tly , “ Ah, a new  era in tooth-pulling!” 
W hether he w as still slap-happy from  the lau g h in g  gas or sim ply 
in ca p a b le  o f seein g the fu tu re beyond his own jaw s, h e seem s not to 
h a ve  grasped the sign ifican ce o f the even in g ’s events.

H is tun nel vision  did not last long. He learn ed how  to prepare 
n itrous oxide from  Colton, and then he and R iggs b egan  to w ork w ith  
it. W ithin  a m onth, h e had su ccessfu lly  extracted  teeth fifteen tim es 
w ithout pain, and fe lt that h e w as ready to introduce his m ethod “ into 
the hands o f proper persons” w ho w ould know  how  to do appropriate 
exp erim ents and m ake the best use o f the new  discovery.

In F ebruary 1845, W ells traveled  to Boston, then as now one o f the 
forem ost centers o f m ed ical thought in  A m erica. W ith the a im  of 
obtainin g an  introduction to the lead in g surgeons o f that city, he 
sought the aid  o f a form er student o f his, W illiam  T hom as Green 
Morton, w ith  w hom  he had had a b rie f period o f professional part
nership. M orton introduced W ells to Drs. G eorge H ayw ard and John 
C ollins W arren. W arren, the senior surgeon at the M assachusetts 
G en eral H ospital, invited W ells to lecture to a class o f H arvard m edi
cal students on the su rgical possibilities o f nitrous oxide, and then to 
dem onstrate its actu al use in the case o f a patien t w hose leg w as to 
be am putated. T h e  patient, perhaps preferrin g  to take his chan ces
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w ith  a fe w  m inutes o f pain  rath er than putting h is life  into the hands 
o f an un kn ow n  dentist w ith  a b ag fu l o f m ysterious vapors, dem urred. 
A fter a few  days o f w aitin g, it w as decided to reconvene the m edical 
class and ask one o f the students to volunteer to h a v e  a tooth pulled. 
W hat happened n ext is described in  a letter that W ells w rote to the 
editor o f the H artford C ourant alm ost tw o years later, on D ecem ber 
9, 1846, as h is opening salvo in the b attle  over priority:

A large number of students, with several physicians, met to see 
the operation performed— one of their number to be the patient. 
Unfortunately for the experiment, the gas bag was by mistake 
w ithdrawn m uch too soon, and he was but partially under its 
influence when the tooth was extracted. He testified that he ex
perienced some pain, but not as m uch as usually attends the 
operation. As there w as no other patient present, that the experi
ment might be repeated, and as several expressed their opinion 
that it was a humbug affair (w hich in fact was all the thanks I 
got for this gratuitous service) I accordingly left the next morn
ing for home.

“ Several expressed their opinion that it w as a hum bug a ffa ir” w as a 
suprem e b it o f understatem ent. W hat had actu ally  happened w as the 
first in  a  series o f  calam ities that led even tu ally  to the ru in  o f H orace 
W ells. A t the very  instant that h e pulled out his vo lu nteer’s tooth, the 
young m an  jerked  back his head and cried  out in pain. V ery  likely, 
enough gas had not been adm inistered  by the im patien t dentist, 
stan din g jittery  and taut in  the pit o f an u n fa m ilia r  am phitheater, 
p erfo rm in g before skep tical onlookers w ho included som e o f the 
m ost d istinguished ph ysician s o f Boston. But although, on fu ll a w a k 
ening, the subject o f  the extraction  could rem em ber but little  pain, 
the dam age had been done. Poor W ells retreated from  the room  am id 
the d erisive hooting and h issin g  o f the assem bled onlookers. O f the 
epithets that assaulted his ears, “h u m b u g” w as am ong the least in 
delicate. H e le ft Boston in  defeat, in  hum iliation, and in his ow n eyes, 
in d isgrace. T h e  letter quoted above w as not w ritten  by a m an  w ho 
w as psych ologica lly  intact. T h e fa ilu re  at the M assachusetts G eneral 
H ospital had a devastatin g effect upon the sp irit o f H orace W ells. 
Im m ediately  upon retu rn in g from  Boston h e put his house up for 
sale, and a fe w  m onths later he sold h is p ractice to Dr. Riggs.

Too depressed and agitated to p ractice  the d elicate w ork o f den
tistry, W ells turned h is occasion al bursts o f nervous en ergy to several 
m on ey-m aking projects, w ith  in differen t success. T h e  m onths 
dragged by, and still the an gu ish  o f his b lighted  hopes did not leave
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him . But through a ll o f the torm ented days, he still ch erish ed  a g lim 
m er o f optim ism  that som ething m igh t yet com e o f h is  exp erim ents 
w ith  nitrous oxide; perhaps som e other surgeon in  som e other p lace 
m ight recogn ize the contribution that H orace W ells could m ake to 
the art o f  m ed icin e i f  only h e w as g iven  another chan ce. And then, 
on a late-O ctober m ornin g in  1846, he received  the devastatin g new s 
that his dream  w ould n ever com e true. T h e  m essage cam e in  the 
form  o f a letter from  W illiam  Morton:

Friend Wells. Dear Sir, — I write to inform  you that I have discov
ered a preparation, by inhaling w hich a person is thrown into a 
sound sleep. The time required to produce sleep is only a few  
moments, and the tim e in w hich persons rem ain asleep can be 
regulated at pleasure. W hile in this state, the severest surgical 
or dental operations m ay be performed, the patient not ex
periencing the slightest pain. I have perfected it, and am now 
about sending out agents to dispose of the right to use it. I w ill 
dispose of a right to an individual to use it in his own practice 
alone, or for a town, county or state. My object in w riting to you 
is to know i f  you would not like to visit New York and the other 
cities, and dispose of rights upon shares. I have used the com
pound in more than a hundred and sixty cases in extracting 
teeth; and I have been invited to administer to patients in the 
Massachusetts General Hospital, and have succeeded in every 
case.

T h e letter w as dated O ctober 19, 1846— three days a fter Morton had 
ushered in the era  o f  su rg ical anesthesia  by su ccessfu lly  eth erizin g 
a  patien t for an operation by John C ollin s W arren. In one stroke, 
W ells’ p rize had been stolen from  him , and h e had been offered the 
crum b  o f a subservient role by the very  sam e u n gratefu l protege to 
w hom  he h im se lf had introduced the concept o f p a in -free surgery. 
His distress w as m ade a ll the m ore b itter by M orton’s h avin g 
snatched aw ay  not only the glory but the gold as w ell, s in ce it w as 
obvious from  the letter that he had alread y begun an active  m arket
in g  cam p aign  to peddle the rights to h is invention.

T h ere  w as no w ay  in  w h ich  M orton’s devastatin g letter could be 
answ ered in  a rational m anner. H is trium ph w as soon announced in 
an  a rtic le  by one o f W arren ’s colleagues, w h ic h  appeared on N ovem 
ber 18 in  the Boston M edical a n d  Surgical Journal. F in ally , on D e
cem ber 7, the H artford C ourant brought too close to hom e the new s 
o f M orton’s acclaim . W ells, lacerated  beyond recovery by his form er 
assistant’s p u b lic  approbation, b egan  h is rag in g  b attle  for recogni-
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tion w ith  that D ecem ber 9 letter to the editor, en ding h is  statem ent 
w ith  a  p la in tiv e  appeal: “ I leave it for the p u b lic  to decide to w hom  
belongs the honor o f this d iscovery.”

T h e  prologue is now  com plete. E veryth in g that has been de
scribed up to this point is background and color for the u ltim ate 
d ram atic  a ct in  the story o f anesthesia, the su ccessfu l operation by 
John C ollin s W arren upon a patient etherized  by W illia m  Morton, on 
O ctober 16, 1846.

It is difficult to m ake any sense o f the em otional cacophon y that 
cam e in  the a fterm ath  o f that event w ithout som e concept o f the 
p ersonality  o f its lead in g player. W hat em erges from  the various 
descriptions le ft to us by those w ho knew  W illiam  M orton is perhaps 
best epitom ized by a tw entieth-century phrase: he w as a young m an 
in  a  hurry. A m bitious, in  both the best and least-best senses o f  that 
word, h e w as hardw orking, quick to grasp an opportunity, and very  
m u ch  a w are  o f the fin an cia l rew ards that can  com e w ith  discovery. 
W hatever benefit h e hoped to reap for m ankind, he seem s to h a ve  
been driven  fa r  m ore by m ercen ary  m otives than by the love o f sc i
ence. In fact, h e  w as not a scientist in  any sense— h e w as, pure and 
sim ple, an inventor looking for a bonanza.

A lthough p ra ctic in g  dentistry in  Boston, Morton had n ever 
com pleted the studies h e had undertaken  in  1840 at the B altim ore 
C ollege o f D en tal Surgery. But h e did h ave every desire to im prove 
h is  know ledge o f tech n ica l m atters, and accordin gly  attended two 
courses o f  lectures at the M assachusetts M edical College, durin g 
w h ic h  h e m ade the acq u ain tan ce o f several m em bers o f the sta ff at 
the M assachusetts G en eral H ospital. He studied ch em istry  p rivately  
w ith  C h arles T. Jackson, in  w hose house h e w as a boarder for a  b r ie f 
period. Jackson, a h ig h ly  respected geologist, also directed  a lab ora
tory for research  in  a n a lytica l chem istry.

A t the tim e w e p ick  up the thread o f M orton’s life  h e had estab
lish ed  h im se lf in  den tal p ra ctice  in  Boston, a fter an  un successfu l 
p artn ersh ip  w ith  H orace W ells in  H artford durin g 1842-1843. It w as 
M orton w h o had been instrum ental in  arran gin g  W ells’ disastrous 
nitrous-oxide dem onstration w ith  John C ollin s W arren, and h e had 
been a  w itn ess not only to its fa ilu re  but also to som e o f his erstw h ile  
associate’s exp erim ents. W hether W ells, as h e later cla im ed, w as also 
exp erim en tin g w ith  ether in  M orton’s presence is uncertain.

By 1844, M orton w as activ e ly  search in g for som e m ethod o f re
liev in g  the pain  o f dental extractions. H e had developed a n ew  kind 
o f p late to hold fa lse  teeth in  place, a p late  that fit tigh tly  again st the 
gum s. In th e long run it offered the ad van tage o f d ecreasin g “ denture 
b reath ” considerably, but to a ch ie ve  the tight fit, the old roots and
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stum ps o f the patien t’s n atural teeth had to be rem oved from  the 
jaw s. T h e  process w as so p a in fu l that M orton w as losin g patients to 
other dentists because o f it. Thus, as an involved attorney, the forth 
righ t and by then fam ous R ich ard  H enry D ana, Jr., stated several 
years later, “ Dr. M orton had a d irect pecu n iary  m otive, b earin g a l
m ost d a ily  upon him , to a lle v ia te  or a n n ih ila te  p ain  under his opera
tions.” T h ere  seem s to h a v e  been a certain  u rgen cy about the entire 
undertaking, not only to accom p lish  it quickly, but to be the sole 
b en eficiary  o f  w h a tever fin an cia l rew ards m igh t com e.

T h e  ch em ist Jackson had told M orton tw o im portant things 
about ether: h e  had described the effect it had upon fro lick in g  stu
dents, and h e had suggested that the liquid  applied  d irectly  on a 
patien t’s gum  w ould num b the area  around an y tooth he w ished to 
extract. Based on that advice, the young dentist had first used this 
m ethod in  July 1844, and had begun to ponder the possibility  o f using 
the com pound or its vapors to induce som e m ore gen era l decrease in 
sensation. H e kn ew  from  readin g Jonathan P ere ira ’s 1839 E lem ents  
o f  M ateria M edica  that in h alin g  th e vapors o f su lfu ric  ether w ould 
in d u ce obtundation s im ila r  to w h a t h e  had seen W ells produce w ith  
nitrous oxide, and h e began, w ithout te llin g  Jackson, to seek out a 
sa fe  m ethod o f usin g it.

M uch o f the sum m er o f 1846 w as spent in  exp erim ents w ith  gold
fish, caterp illars, insects, w orm s, and even  a sp an iel puppy. Morton 
fin ally  tried the vapors on tw o o f h is dental apprentices, but could not 
convince h im se lf that the results w ere predictable or satisfactory. A ll 
o f  h is w ork w as done in  the greatest secrecy, for fe a r  that his idea 
w ould fa ll into the hands o f another. But the secrecy  itse lf  im peded 
h is progress by preven ting h im  from  askin g a d vice from  appropriate 
sources. Since, in  spite o f  h is d arin g (or, as som e thought, reckless
ness), h e n ever did h a ve  a lot o f fa ith  in  his ow n scien tific  know ledge, 
h e even tu ally  consulted h is erstw h ile  ch em istry  m entor, Jackson. 
T h e older m an  recom m ended that M orton discard  the use o f the 
com m ercia l product, and restrict h im se lf to pure su lfu ric  ether so 
that th ere m igh t be som e consistency to h is results. Jackson probably 
also en couraged h im  to try the in h alation  techn ique on a patient 
n am ed E ben Frost, w h o presented h im se lf at M orton’s office on the 
even in g o f Septem ber 30,1846. T h e extraction  o f a tooth w as accom 
plished  on the sleeping, p a in -free Frost, and M orton im m ediately  
m ade plans to go forw ard  w ith  a  p u b lic  dem onstration. But eager as 
h e w as to show  the w orld that h e h ad  discovered a  m eans o f painless 
surgery, the p ragm atic  M orton first took the precaution  o f consulting 
a  patent com m issioner.

H e took one other precaution  as w ell, even  b efore seekin g ad vice
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on a  patent— he contacted a new spaper. A lthough M orton claim ed 
that h e w as not the source, it is hard to b elieve that anyone else could 
h a ve  been responsible for the notice w h ic h  appeared in the Boston  
D aily  Journal on O ctober 1,1846, the day a fter his operation on Frost:

Last evening, as we were informed by a gentleman who w it
nessed the operation, an ulcerated tooth was extracted from  the 
mouth of an individual without giving the slightest pain. He was 
put into a kind of sleep, by inhaling a preparation, the effects of 
w hich lasted for about three quarters of a minute, just long 
enough to extract the tooth.

W ith the ground thus prepared, M orton’s n ext m ove w as to pay a visit 
to John C ollins W arren. In ligh t o f W arren ’s un hap py exp erien ce 
w ith  the nitrous-oxide m isadventure, the darin g dentist w as d isp lay
ing, by this action, eith er considerable self-confidence or considera
ble foo lhardin ess— probably both. It certa in ly  flew  in  the fa ce  o f the 
p rin cip les o f scien tific  restraint, in  v iew  o f the fa ct that the twenty- 
seven-year-old tooth-puller’s exp erien ce w ith  the effects o f  ether on 
h u m an  beings w as m in im al, h is know ledge o f its hazards w as nil, 
and h e had not yet even bothered to do an yth in g about designin g an 
apparatu s by w h ic h  the gas could be adm inistered to a rea l patient 
(the forty-five-second procedure on Frost had been done w ith  an 
ether-soaked handkerch ief). W arren had every reason to reject M or
ton’s suggestion  that ether be used for a su rg ical operation.

But h ere the ch ara cter o f John C ollins W arren com es into play. 
A n austere, h ig h ly  skilled  p h ysician  o f considerable am bition, he had 
learn ed  h is op erative techniques from  the likes o f S ir A stley Cooper 
and Baron G u illau m e D upuytren, the greatest E uropean surgeons o f 
th eir day. A lthough know n for his pruden ce and good judgm en t, he 
w as also renow ned for h is w illin gn ess to try n ew  m ethods, h avin g 
been a p ioneer in  certain  orthopedic procedures, and the first surgeon 
in A m erica  to operate for strangulated  hernia. H e w as H arvard ’s 
second Professor o f  Surgery, h a vin g  succeeded his ow n fa th er to that 
position in  1815. As one o f the founders o f  the M assachusetts G eneral 
H ospital and o f the A m erican  M edical A ssociation  h e was, at the 
tim e that M orton approached him , one o f the young country’s most 
revered  senior physicians.

In 1846, W arren w as sixty-eigh t years old, and w ith in  one year o f 
relin q u ish in g h is professorship. H is flint-faced, grizzled  appearan ce 
b elied  the fa ct that in  a lifetim e o f surgery h e had n ever been able 
to in u re h im se lf to the horrors o f the operating theater— even his 
devout C h ristian  fa ith  did not sh ield  his conscien ce again st the ago-



In the months following William Morton’s demonstration of anesthe
sia, the surgeons o f the Massachusetts General Hospital assembled 
several times to pose for pictures o f surgical procedures being done on 
etherized patients. This is a daguerreotype made in December 1846, 
showing John Collins Warren (hand on the patient’s leg) preparing to 
amputate. (Courtesy of the Harvard Medical School and the Count
way Library, Boston)

nies to w h ic h  h e exposed those h e w as tryin g to heal. P erhaps it w as 
h is in elu ctab le  destiny to be the m edium  through w h ich  in  th e words 
o f h is frien d  O liver W endell Holm es, “ the fierce extrem ity  o f suffer
in g has been steeped in  the w aters o f forgetfulness, and the deepest 
fu rrow  on the knotted brow  o f agony has been sm oothed forever.” He 
accepted  M orton’s proposition. T h e  dentist received  a short letter 
in v itin g  h im  to com e to the hospital w ith in  forty-eight hours “ to 
adm in ister to a patien t w ho is then to be operated upon, the p rep ara
tion w h ich  you h a ve  invented  to d im in ish  the sen sib ility  to pain .” So 
secretive had M orton been that even  the op eratin g surgeon did not 
know  o f w h a t “ the prep aration ” consisted.

W ith only tw o d ays’ notice, M orton w orked fev erish ly  w ith  an 
instrum ent m aker to fash ion  a fu n ctio n al in h alin g  apparatus; it w as 
com pleted so close to the last instant that h e arrived  at the operating 
theater fifteen  m inutes late on the appointed m orning, ju st as W ar
ren, d esp airin g  o f h is appearance, w as poised to begin  the operation 
w ithout him . T h e  seats o f the am p h ith eater w ere filled w ith  sta ff and 
students, m any o f them  prepared to enjoy the h u m iliatio n  o f yet 
another dentist w ith  a  h u m b u g rem edy for su rgical pain. T h e  patient
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w as a  thin, tub ercular youn g m an, G ilbert Abbot, w ith  a yascu la r 
tum or at the an gle  o f h is le ft jaw . A fter sayin g a few  encouragin g 
w ords to the proposed subject, M orton positioned the m outh piece o f 
the apparatu s and told Abbot to breathe.

W ithin  a few  m inutes, G ilbert Abbot w as asleep. M orton looked 
over tow ard W arren and quietly said, “ Sir, your patient is ready.” T h e 
procedure began. T h e n ext events are  best described in  W arren ’s ow n 
words, in  an  artic le  h e w rote for the Boston M edical and Surgical 
Journal tw o m onths later:

I im m ediately made an incision about three inches long through 
the skin o f the neck, and began a dissection among important 
nerves and blood-vessels without any expression of pain on the 
part of the patient. Soon after, he began to speak incoherently, 
and appeared to be in an agitated state during the rem ainder of 
the operation. Being asked im m ediately afterwards whether he 
had suffered much, he said that he had felt as i f  his neck had 
been scratched.

T h e  v irtu a lly  p ain -free operation lasted tw enty-five m inutes. 
W hen it w as over, John C ollins W arren  looked up at w h a t had been, 
just m om ents before, a skeptical, even cyn ica l audience, its m em bers 
now  hushed into an aw ed, reveren tial s ilen ce that m ust h a ve  com e 
w ith  the certain  know ledge that they had been present at one o f 
m ed icin e’s h istoric m om ents. T h ey  w ould have no use now  for that 
d erisive  w ord w h ic h  som e o f them  had been w aitin g  to h u rl at the 
presum ptuous dentist w ho now  stood b efore them  a hero. W arren 
contem plated his congregation  for a m om ent, still thunderstruck at 
w h a t had ju st been  accom plished, and quietly announced the b irth  
o f an esth esia  w ith  an  eloquently sim p le testim ony: “ G entlem en, this 
is no hum b ug.”

Several years later, w h en  m any m ore operations had been done 
under anesthesia, the n ow -retired old surgeon collected  his thoughts 
and pondered the realization  o f h is life lo n g  dream  o f surgery w ithout 
pain. H e told a n ew  au d ien ce in  that consecrated am phitheater, 
w h ic h  has com e to be called  the E ther Dome:

A new era has opened on the operating surgeon. His visitations 
on the most delicate parts are performed, not only without the 
agonizing scream s he has been accustomed to hear, but some
times in a state of perfect insensibility, and, occasionally, even 
with an expression of pleasure on the part o f the patient.

Who could have im agined that drawing a knife over the
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delicate skin of the face, m ight produce a sensation of unmixed 
delight? That the turning and twisting of instruments in the 
most sensitive bladder, m ight be accompanied by a delightful 
dream? That the contorting of anchylosed joints should coexist 
w ith a celestial vision?

If Ambroise Pare, and Louis, and Dessault, and Cheselden, 
and Hunter, and Cooper, could see w hat our eyes daily witness, 
how they would long to come among us, and perform their ex
ploits once more.

And with what fresh vigor does the living surgeon, who is 
ready to resign his scalpel, grasp it, and wish again to go through 
his career under the new auspices.

As philanthropists we may w ell rejoice that we have had an 
agency, however slight, in conferring upon poor suffering hu
manity so precious a gift.

Unrestrained and free as God’s own sunshine, it has gone 
forth to cheer and gladden the earth; it w ill awaken the grati
tude of the present, and all com ing generations. The student, 
who from  distant lands or in distant ages, m ay visit this spot, w ill 
view  it w ith increased interest, as he remembers that here was 
first demonstrated one of the most glorious truths o f science.

In the w eeks th at follow ed  h is dram atic success, M orton per
sisted in  refu sin g to disclose the n ature o f h is invention. O ptim isti
ca lly  afloat on a w a ve  o f a ccla im  from  the hospital authorities, he 
continued to focus h is thoughts on patents, profits, and cap turin g a 
w orldw ide m arket. H is biographer, N ath an  P. R ice, later estim ated 
in  h is Trials o f  a P u b lic  B enefactor  that M orton’s sh are in  the sale 
o f rights to ex c lu sive  use o f the gas in A m erica  alone w ould have 
been m ore than $350,000 over the fourteen-year period o f a patent. 
T h e  letter w ritten  to W ells on O ctober 19 describes his p lanned ap
proach (and provides a good exam p le o f the young en trepren eur’s 
tendency to pad facts and distort events).

But tw o problem s had arisen. T h e first w as the interven tion  at 
this m om ent o f C h arles T. Jackson, w hose visit to M orton on October 
23 m arked the begin n in g o f a conflict that w ould becom e so acrim o
nious and fin ally  so vicious that it did not end even  long a fter both 
particip an ts h ad  been destroyed by its un rem ittin g fury. To put the 
issue into its sim plest term s, Jackson w anted a p iece o f the action. 
T h e  patent com m issioner M orton had consulted before the operation 
on G ilbert Abbot w as R. H. Eddy, who, as it turned out, w as one o f the
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h ig h ly  regarded Jackson’s m any adm irers. H avin g concluded that it 
w as probable that a patent on ether could be obtained, Eddy began 
to urge M orton to g ive  the ch em ist a  percen tage o f the profits that 
m ight be m ade. T h e tw o cam e to an agreem ent. On N ovem ber 12, 
L etter Patent No. 4848 w as issued to both M orton and Jackson, w ith  
the latter h a vin g  agreed to assign  h is rights in  return  for 10 percent 
o f the A m erican  profits; a sim ilar  patent w as later taken out to cover 
foreign  sales.

A lthough C h arles T hom as Jackson has been portrayed up to this 
point as the accom p lished  and m uch-respected scientist that he was, 
it is n ecessary to describe another aspect o f  h is character, w ithout 
know ledge o f w h ich  it is difficult to understand the foregoin g and 
subsequent events. Jackson w as a b rillia n t eccen tric, in  w hom  the 
seed o f m adness w as firm ly im planted, and by this tim e appears to 
h ave begun flourishing. Graduated in m ed icin e from  H arvard  in 
1829, h e then studied in  the hospitals o f P aris for two years, at the 
sam e tim e developing an interest in geology and in  an a lytica l ch em 
istry. On the return voyage from  France, he m ade the acq uain tan ce 
o f Sam uel F. B. M orse and showed h im  an electrom agn et he w as 
b rin gin g  b ack  to Boston. As he scrutin ized  the instrum ent, M orse 
conceived o f the idea that e lectricity  m igh t be the m eans by w h ich  
inform ation  could be transm itted across long distances. On a rriv in g  
hom e, h e b egan  a series o f experim ents w h ich  cu lm in ated  in  the 
inven tion  o f the telegraph. C h arles Jackson did not hesitate to c la im  
the credit for h im self.

N or w as this the only exam p le o f h is p ecu lia r tendency to convert 
a suggestion  or an in cid en tal contribution into a c la im  that he w as 
the origin ator o f som e scien tific  advance. W hen the arm y surgeon 
C aptain  W illiam  B eaum ont w as exp erim en tin g on a French  C an a
dian  trapper w hose abdom in al gunshot wound had healed  in  such  a 
w ay  as to lea ve  an opening betw een  his stom ach and the outside 
world, h e asked Jackson to do a ch em ical an alysis o f the digestive 
fluid  that leaked out. Beaum ont and the experim entee, A lex is  St. 
M artin, w ere in Boston at the tim e, and w h en  the gifted  cap tain  w as 
ordered w est by the arm y, Jackson attem pted to prevent h is reluctan t 
subject’s departure so that he could carry  out som e studies o f h is own. 
To cover his deception w ith  an a ir  o f scien tific  necessity, he cra ftily  
obtained the signatures o f tw o hundred congressm en on a petition 
describ in g the im portance o f his analysis to A m erica  and hum anity. 
Had not the Secretary o f  W ar rejected  the petition, Jackson m ight 
h ave cla im ed  the credit w e now  give  to W illiam  Beaum ont as our 
country’s first physiologist.
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E ven as recen tly  as that very  year o f 1846, C h arles Jackson w as 
em broiled in  another conflict that h e w as destined to lose, w ith  C h ris
tian  Schoenbein, over the G erm an ch em ist’s invention  o f guncotton. 
So Jackson rode into the aren a o f anesthesia controversy on an e x 
perienced ch arger, carry in g  a w ell-used lance. T h e  fa ct that h e had 
been knocked from  h is steed in  every  previous tournam ent only in 
creased the fev er o f  h is obsessed determ ination  to w in  this one.

M orton’s second problem  w as the difficulty— indeed, the im possi
b ility— o f keep ing the n ature o f h is gas a secret. H is addition o f aro
m atic com pounds to the m ixtu re could not d isguise its ch aracteristic  
odor from  ph ysician s, and even his den ial that ether w as the active 
ingredient w ould only delay discovery for a short tim e. M oreover, in 
acq u irin g a patent, Morton had reckoned w ithout the objections o f 
the p h ysician s o f the M assachusetts G en eral H ospital, and o f the 
dental profession. W arren, in  his ow n words, “ checked  by the infor
m ation that an  ex c lu sive  patent had been taken out, and that no 
application  could be m ade w ithout the perm ission  o f the proprietor,” 
w ould not a llow  fu rth er use o f the agen t un til the patent restrictions 
w ere relaxed. A fter a three-w eek m oratorium , M orton grudgin gly 
agreed to share h is secret w ith  the hospital, provided that a ll in fo r
m ation w as considered confidential. On N ovem ber 7, etherization  
resum ed w ith  th e first p a in -free am putation. T w o w eeks later, the 
inventor m et w ith  tw o representatives o f the hospital, H enry Jacob 
B igelow  and O liver W endell Holm es, and gave the n am e Letheon to 
su lfu ric  ether, in  an attem pt to keep up som e sem b lan ce o f con ceal
m ent. T h e  term  w as borrowed, at the suggestion o f Holm es, from  the 
w ritin gs o f V irg il, w h o had, as noted earlier, applied  it to the restfu l 
sleep induced by the tears o f the poppy plant.

T h e  im p rim atu r o f Boston cu ltu re w as thus put on the new  tech
nique by none other than H olm es h im self, th irty-seven years o f  age 
and about to be nam ed Professor o f  Anatom y and Physiology at the 
H arvard M edical School. T h e  discovery needed a  nam e, even  i f  its 
p rin cip al ingredient w as to rem ain  a secret. H olm es suggested that 
it be “ anesthesia ,” w ith  the ad jective  b ein g “anesthetic.” H e pointed 
out in  a letter to M orton that w h a tever n am e h e chose, it “w ill be 
repeated by the tongues o f  every c iv ilized  race o f  m a n k in d ”— the 
em phasis is H olm es’.

(As noted earlier, the w ord “an esth esia” had orig in ally  been used 
by D ioscorides in  the first century, and subsequently by som e o f the 
exponents o f m esm erism . A lthough not to be found in Sam uel John
son’s dictionary, it did appear in  a lexicon  w ritten  in 1721, and is also 
defined in P an ’s m edical d ictionary o f 1819. Its fa m ilia rity  to the Auto
crat o f the B reakfast T a b le  w ould  seem  to stem  from  its use in  several
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o f the texts o f  the tim e; h e m ay h a ve  found it in  h is copy o f John 
M ason Good’s P hysiological System  o f  Nosology, published in  1823. 
So, a lthough Dr. H olm es is often credited w ith  co in in g the word, he 
w ould h ave been the first to ackn ow ledge its an cien t lineage.)

E ven  as the negotiations over righ ts and confidentiality  w ere 
tak in g place, the H arvard  ph ysician s had been p rep arin g to tell the 
new s to A m e rica ’s scien tific  com m unity. On N ovem ber 3, a b r ie f 
abstract o f the events w as read b efore the A m erican  A cadem y o f Arts 
and Sciences, and then  on N ovem ber 9 a  fu ll pap er w as given  at a 
m eetin g o f the Boston Society o f  M edical Im provem ent, b y  H enry 
Jacob B igelow . T h e  paper w as printed in  the N ovem ber 18 issue o f the 
B oston M edical an d  Surgical Journal— now  an exp en sive co llector’s 
item , because it carries the first form al published ann oun cem ent o f 
the discovery o f su rg ical anesthesia. By then Bigelow , w ho w as soon 
to rep lace John C ollins W arren as the lead in g surgeon o f N ew  E n 
gland, had carried  out a n um ber o f experim ents, and a few  fu rth er 
c lin ica l cases had been done.

T h e  new s o f the great d iscovery spread q u ick ly  to Europe, in  a 
w ay  that w as as com m on then as it is today. H enry B igelow ’s proud 
father, Jacob, sent off a letter to his London frien d  F ran cis  Boott, 
en closin g a c lip p in g o f h is son’s paper. W ithout w astin g  a m om ent 
a fter  rece iv in g  the com m unication, Boott arran ged  for a dentist 
n am ed Robinson to extract a tooth o f one M iss Lonsdale in h is study 
at hom e. W ithin  a few  m inutes o f  the lad y ’s h a vin g  recovered from  
h er slum ber, Boott sent the new s via  m essenger to h is co lleagu e Rob
ert Liston, the dexterous and darin g Professor o f Surgery at U n iver
sity College, London. T h e  day bein g Saturday, Liston w aited  only for 
the w eekend to be over b efore carry in g  out E urope’s first su rgical 
operation under ether, on M onday, D ecem ber 19. B efore begin n in g to 
do the procedure, an am putation, h e is reported to h ave told the 
assem bled students and assistants, “W e are  going to try a Y an kee 
dodge today, gentlem en, for m akin g m en  insensib le.” W hen the final 
bits o f  b an d agin g h ad  been com pleted, the great B ritish  surgeon, a 
m em ber o f the sam e m ed ical fa cu lty  that had laugh ed  at John Elliot- 
son and the m esm erists only e igh t years before, proclaim ed loudly to 
a ll w h o could h ear h is boom ing voice, “ T h is Y an kee dodge, gen tle
m en, beats m esm erism  hollow .” Sitting quietly am ong the onlookers 
w as a n ineteen-year-old un dergraduate w orkin g tow ard h is b acca 
lau reate  degree, Joseph Lister— o f w hom  m ore w ill be said  later.

To g iv e  ether the u ltim ate test, Liston n ext used it to pull out the 
n ail o f a patien t’s great toe, in  his words “ one o f the m ost p ain fu l 
operations in  surgery.” H e then w rote to Boott th an kin g h im  for his 
suggestion  and describ in g h is “m ost p erfect and satisfactory results”
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A cartoonist suggests some innovative uses for ether anesthesia. From 
the Paris magazine Le Charivari, 1846. (Courtesy of the Yale Medical 
Historical Library)

in the tw o cases. Boott forw arded  the letter and the copy o f B igelow ’s 
paper to the Lancet, a lread y at that early  date one o f the w orld ’s most 
a u th oritative  m ed ical journals, w h ich  published both on Jan uary i ,  
1847. W ithin  three w eeks, ether had been used at the A llgem eines 
K ran ken h au s in  V ien n a and the U n iversity  S u rgica l H ospital in  E r
langen, Germ any. On F eb ru ary  i, the em in en t P arisian  surgeon Al-
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fred  V elp eau  o f the C h arite  reported to the F ren ch  A cadem y of 
Scien ces that his exp erim en tal w ork w ith  the gas had proved its 
usefu ln ess beyond any doubt. In the sum m er o f 1847, Peter Parker, a 
Yale-train ed  ph ysician -m ission ary, began  w orkin g w ith  ether h a lf
w a y  around the w orld, in  C hina, u tiliz in g  it in  a series o f  operations 
perform ed in  the sm a ll b u ild in g he called  the Canton Hospital.

As M orton w as bein g extolled and h is invention  applauded by the 
world, the w ily  Jackson did not sit id ly  by, satisfied w ith  only 10 
percen t o f  the forthcom in g profits and very  little  o f  the glory. Just as 
in  his petition  to Congress he had played down the role o f  W illiam  
B eaum ont thirteen  years earlier, he now  planned to ch aracterize  
M orton as som eone w ho had m erely  acted as h is agen t in  carry in g  out 
the tech n ica l aspects o f the great invention. On N ovem ber 13, and 
a ga in  on D ecem b er 1,1846, h e w rote to a h igh ly  p laced frien d  in  Paris, 
c la im in g  to be the discoverer o f anesthesia, the usefuln ess o f w h ich  
had been am p ly  dem onstrated at the M assachusetts G en eral H ospital 
in  consequence o f h is request to “ a dentist o f this c ity ” that he so carry  
out his, Jackson’s, instructions. T h ese letters w ere read b efore the 
Fren ch  A cad em y o f Sciences on Jan uary 18,1847, a fact w h ich  soon 
b ecam e know n to Morton. T h e  a larm ed dentist, rea liz in g  the c ra fti
ness o f h is  opponent, rap id ly  set about co llectin g sw orn statem ents o f 
witnesses.

M eantim e, H orace W ells had also determ ined to seek an au d i
en ce in  Paris, and traveled  there to petition the A cadem y o f M edicine 
and the A cadem y o f Sciences. It is un certain  how  exten sively  the two 
a cadem ies investigated  his c la im s at that tim e, but both did publish  
extracts from  his petitioning letter in  th eir proceedings. It had not 
occurred to the unfortunate W ells to brin g definite evidence w ith  him  
in  the form  o f testim onials, w ith  the result that at the tim e h e re
turned hom e in  M arch  1847, the outlook for his recognition  appeared 
bleak. Im m ediately  on his ship a rriv in g  in Boston he began assem 
b lin g  sw orn statem ents, and w ith in  a few  days w as b ack  in  H artford 
to collect m ore.

W ith W ells’ jou rn ey to Paris, and Jackson’s apparen tly  successfu l 
reception by the A cad em y o f Sciences, Morton fe lt that his seem ing 
ad van tage w as in  im m inent danger o f bein g lost. H e could not a n tic i
pate that the supposedly sophisticated Jackson w ould proceed to ad
van ce not his own, but his r iv a l’s position, by outsm arting h im self.

It cam e about in  the fo llow in g w ay. E dw ard E verett, president o f 
H arvard  College, and John C ollins W arren, both w ish in g  to put the 
n ew  discovery and its h istorical evolution  on firm  scien tific  ground, 
suggested to their a cad em ic co lleagu e in chem istry that h e  prepare 
a presentation  for the A m erican  A cadem y o f Sciences, o f w h ich  Ev-
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erett w as then vice-president. Jackson saw  in  this an opportunity to 
leg itim ize  h is c la im s in  w h a t w as then the outstanding A m erican  
scien tific  body. H e w rote his presentation in  such  a w ay  that it not 
only proclaim ed h im  as the inventor o f anesthesia, but im plied  that 
he m ade this c la im  w ith  the support o f E verett and W arren and w ith  
the official sanction  o f the academ y. H e sent copies across the sea to 
Paris, and also to the ap tly  n am ed B oston D aily  Advertiser, w h ich  
printed the text on M arch  i. A lthough th is action  m ade h im  look 
better abroad, it exploded in  his fa ce  at hom e. O ffended at h avin g 
been used this w ay, the A cadem y o f Sciences d isavow ed the state
m ent, never had it read b efore one o f its m eetings, and refused to 
publish  it in  its Transactions. Jackson suddenly found h im self under 
a cloud o f suspicion  in  the very  group he had m ost hoped to persuade, 
the A m erican  scien tific  com m unity. E verett’s distrust in  p articu lar 
w as h eigh ten ed  by the fa ct that h e had been  the congressm an who, 
th irteen  years earlier, had allow ed  h im se lf to be convinced to present 
Jackson’s petition  con cern in g St. M artin  to the Secretary o f W ar.

N ow  the h ostilities had begun  in  earnest. T h e  rest o f M orton’s 
life , and m u ch  o f the rest o f  Jackson’s, w a s taken  up by a frenzied  
round o f claim s, petitions to Congress, crescendos o f personal m isery, 
and finally, for ea ch  o f them , death under trag ic  circum stances. But 
at this point, an oasis o f sanity som ehow  intruded itse lf  b riefly  into 
th e m idst o f  the controversy’s in te llectu ally  arid  w asteland. Morton, 
perhaps m ade m ore secure in  his position by the reverberations o f 
h is r iv a l’s m isjudgm ent, m anaged  to w rite  a  tem perate and lucid  
b rochure con tain in g com plete instructions for the adm in istration  of 
ether, w h ich  he published in  Septem ber 1847. In addition to this, he 
prepared a m em oir w h ich  w as presented to the French  A cadem y of 
S cien ces at its m eeting o f N ovem ber 2, by w h ich  tim e the tide at 
hom e w as strongly in  h is favor.

T h e selfsam e tide that w as liftin g  the fortunes o f W illiam  Mor
ton w as drow nin g H orace W ells’. O n ly a  w eek  after d isem barking 
from  Fran ce, h e published  h is only separate w ork on anesthesia, 
entitled H istory o f  th e  A p p lica tio n  o f  N itrous O xide Gas, E ther and  
O ther Vapors, con tain in g the testim onials h e had gathered. He sent 
the orig in als o f  the supporting letters to P aris to be review ed  by the 
academ ies. But n eith er the letters, nor the journey to Paris, nor the 
H istory  reversed the in exorab le  dow nturn in  his fortunes. In January 
1848, lea v in g  his w ife  and ch ild  b ehind in  H artford w ithout funds for 
their support, W ells, by now  crazed w ith  the in ju stice  o f h is fate, 
m oved to N ew  York, determ ined to continue h is exp erim ents w ith  
nitrous oxide, w ith  ether, and w ith  chloroform , w h ich  latter agent
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had m ea n w h ile  been introduced as an an esth etic by Jam es Young 
Sim pson in  N ovem ber 1847. In the Jan uary 17,1848, edition o f the New  
York E vening  Post, an advertisem ent appeared  in  w h ich  the offer 
w as m ade that “ H. W ells, surgeon dentist, the discoveror o f ‘Letheon,’ 
h a v in g  rem oved to N ew  York, w ill g iv e  gratuitous a d vice  respecting 
the use o f  chloroform , n itrous oxide gas, and ‘L etheon ’ as applied  to 
the extractio n  o f teeth from  10 o’clo ck  a .m . un til 3 o’clock  p . m . R esi
den ce 120 C ham bers St, W est o f B roadw ay.”

O n ly fou r days later, on h is th irty-th ird  birthday, the m an  w ho 
h ad  inven ted nitrous oxide anesthesia  w as throw n into the Tom bs 
prison. T h e  ch arge  again st h im  w as that he had hurled  su lfu ric  acid  
at som e ladies o f  easy virtu e w a lk in g  th eir beat on B roadw ay. His 
degradation  seem ed to be com plete.

But th ere w as to be one final trag ic  act in  the dram a, and an 
ep ilogu e the irony o f w h ich  m agn ifies its ghastliness. On Jan uary 22, 
1848, H orace W ells, w hose exp erim en ts had m ade h im  a chloroform  
addict, in h aled  ju st enough o f a  sm uggled  bottle o f  that com pound to 
m ake h im se lf partly  insensible, and then ended his life  by draw in g 
a razor across the m ajor artery in  his le ft groin. T h is  letter w as found 
in  h is cell:

Sunday, evening, 7 o’clock 
I again take up pen to finish what I have to say. Great God! Has 
it come to this? Is it not all a dream? Before 12 o’clock tonight I 
am  to pay the debt of nature. Yes, even i f  I was to go free tomor
row, I could not live and be called a villain. God knows I am not 
one. . . . Oh! my dear w ife and child, whom I leave destitute of 
the m eans of support— I would still live and work for you, but I 
cannot— for i f  I were to live on, I should become a m aniac. I feel 
that I am one already.

And now  the epilogue. D u rin g W ells’ fru stratin g  visit to Paris, he had 
been befriended  by an  A m erican  dentist, C. Starr B rewster, w ho 
helped h im  to present his case to the two academ ies and also to the 
P aris M edical Society. T w e lv e  days a fter h is suicide, the fo llow in g 
letter a rrived  for W ells from  B rewster, and w as opened by his discon
solate w idow :

My Dear Wells:
I have just returned from a  m eeting o f the Paris M edical Society 
w here they voted that to Horace Wells o f Hartford, Connecticut, 
United States o f Am erica is due the honor o f having successfully
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discovered and successfully applied the first use o f vapors or 
gases whereby surgical operations could be performed without 
pain. . . .

And so, a m artyr to the d iscovery o f anesthesia, H orace W ells re
ceived  a recognition  that cam e too late to save his life  or to give balm  
to his troubled m ind.

P erhaps because o f the death o f W ells, the authorities at the 
M assachusetts G en eral H ospital fe lt called  upon to b low  a w ay  some 
o f the d ism al clouds o f confusion  by prep arin g an official history o f 
the controversy, in  w h ich  the c la im s o f a ll o f  the particip an ts would 
be review ed  and  evaluated. T h e  report w as w ritten  by R ich ard  H enry 
D ana, Jr., and its conclusion  w as clear: the Board o f T rustees o f the 
hospital considered W illiam  Morton to be the true discoverer o f  ether 
anesthesia. W ith M orton’s m em oir to the Fren ch  A cadem y of 
Sciences appended to it, the artic le  w as m ade a va ila b le  to the public 
in  a p eriod ical called  L itte l ’s L iv in g  Age on M arch  18, 1848.

T h e  board w ent even further. Its m em bers subscribed one thou
sand dollars to be given  as an hon orarium  to the young m an  w hom  
they had now  decided w as one o f the great benefactors o f m ankind. 
T h e  accom p an yin g testim on ial closed w ith  the fo llow in g words:

We also enclose the subscription book in a casket w hich accom
panies this note. Among its signatures you w ill find names of not 
a few  of those most distinguished among us for worth and intel
ligence; and it may be remembered that it is signed by every 
m ember of the Board of Trustees. You will, we are sure, highly 
value this first testimonial, slight as it is, of the gratitude of your 
fellow-citizens. That you may hereafter receive an adequate na
tional reward is the sincere wish of your obedient servants.

T h a t sin cere w ish  w a s shared, o f  course, by W illiam  Morton. A l
though the hospital authorities w ere convinced o f h is cla im , other 
interested parties w ere still unsure. For som e tim e there had been 
m ore than  honor at stake, as Congress w as p rep arin g to decide upon 
a b ill a w ard in g  a purse o f $100,000 to w h oever they should decide 
deserved the distinction  o f priority. T h e  legislators m ight not have 
em barked on th eir w ell-m ean t project had they been able to a n tic i
pate the series o f disputed c la im s that w ould cause the decision 
m a kin g  process to drag on for years.

It w as in  response to the b ill that C raw ford  Long w as now pre
vailed  upon to p u b lish  h is report in  the Southern M edical and Surgi
cal Journal in  D ecem ber 1849. A t the urgin g o f friends, h e also w rote
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to Senator W illiam  Crosby D aw son and to his congressm an, Junius 
H illyer, describ in g the w ork that h e had done. D awson, intent on 
in vestigatin g  his fe llo w  G eorgian ’s cla im , chose an u n lik ely  agen t to 
do it for him , the renow ned Boston ch em ist C h arles T. Jackson.

W hen Jackson arrived  in  Athens, Georgia, on M arch  8, 1854, he 
had alread y w ritten  a book three years ea rlier in  w h ich  he gave his 
ow n version o f the d iscovery o f anesthesia, E theriza tion  o f  A n im a ls  
and o f  Man. And yet, w h en  he studied L ong’s docum ents, he becam e 
convinced o f the successfu l operations on Jam es V en ab le and the 
others. He proposed to Long that the two o f them  prep are a joint 
c la im  to Congress, w ith  Jackson b ein g given  credit for the discovery 
and Long for the first c lin ica l use, thereby effectively  shutting out the 
h eirs o f H orace W ells and also that bete noire  o f Jackson’s, W illiam  
M orton. Long saw  no reason to share anything, not because h e w as 
stubborn or greedy, but because he fe lt the certain ty o f bein g right.

Jackson, w h atever else m ay be said o f him , w as too honest, at 
least in this case, to fa ls ify  his report to D awson. O f course, it is not 
n ecessary to point out that his honesty w as encouraged by his hatred 
o f Morton. On A p ril 5, 1854, w h en  the Senate w as m akin g its final 
judgm en t on the b ill, Senator D aw son announced that h e had a letter 
from  Dr. Jackson ackn ow ledgin g that the u n fa m ilia r  n am e of Dr. 
C raw ford  W illiam son  Long w as the one to w h ich  should be assigned 
the honor o f h a vin g  been the first to use ether. S ince the b ill specified 
that the aw ard  w as to be g iven  eith er to M orton, Jackson, or the 
representatives o f W ells, w h ich ev er w as judged most fitting by the 
secretary o f the treasury, the introduction o f Long’s n am e threw  the 
en tire proceeding into a p arliam en tary  tailspin , from  w h ich  it never 
recovered. T h e  final version  o f the legislation, although passed by the 
Senate, w as tabled by the House o f R epresentatives, and died. T h e 
congressional battle w as over, as w as C raw ford  Long’s involvem ent.

W illia m  M orton, w hose victory had seem ed at one point to be 
com plete, now  turned to the c iv il courts to try to prove his case for 
c la im in g  a va lid  patent. But as h e had early  revealed  the n ature o f 
Letheon to the ph ysician s o f the H ospital so that, at th eir insistence, 
it m ight be used by that institution and by other ch aritab le  fa cilities, 
and as the governm ent o f the U nited States had itse lf in frin ged  its 
ow n patent by the free  use o f  ether durin g the M exican  W ar (1846- 
1848), h is leg a l righ ts had becom e un enforceable. W ith his m onopoly 
thus destroyed, som e o f the licensees w ho had signed up w ith  h im  for 
exclu sive  sales righ ts b egan  legal suit. Such litigation s w ere to prove 
fu tile  for m any reasons, not the least o f  w h ich  w as that Morton had 
abandoned h is den tal p ractice  in  order to devote a ll o f  h is energies, 
and also a ll o f  h is m oney, to his claim s. He w as soon fin an cially
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ruined, suin g and bein g sued, and fin a lly  petition ing Congress for 
redress. D isappointed in  the outcom e o f h is  en treaties to the govern
m ent, h e chose to institute an in frin gem en t suit again st a ch aritab le  
foundation, the N ew  Y ork E ye Infirm ary. T h e  1863 verdict, w h ich  w as 
later upheld  by the U nited States Suprem e Court, w as u n favorab le  to 
him . T h e  m ost crip p lin g  b low  to h is pride cam e the fo llow in g year, 
w hen  the m ed ical establishm en t w h ic h  had o rig in ally  em braced 
h im  now  signified that its patien ce w ith  his contentiousness w as at 
an  end— at the instigation  o f the E ye In firm ary staff, he w as cen
sured, in  scath in g lan guage, by the A m erican  M edical Association, 
on June 24, 1864:

Whereas, The said Dr. Morton, by suits brought against charita
ble m edical institutions for infringem ents o f an alleged patent 
covering all anesthetic agents, not claim ing sulfuric ether only, 
but the state o f anesthesia, however produced, as his invention, 
has by this act put h im self beyond the pale of an honorable 
profession and of true labors in the cause of science and hum an
ity therefore

Resolved, That the Am erican M edical Association enter 
their protest against any appropriation to Dr. Morton, on the 
ground of his unworthy conduct. . . .

T h a t glorious tide that had so recen tly  lifted  h im  to fa m e had 
becom e a m aelstrom  that threatened to drow n M orton’s soul. An 
a rtic le  in  the June 1868 issue o f the A tla n tic  M onthly, supporting 
Jackson’s position, inflam ed his resentm ent beyond reason. In July, 
h e m ade yet one m ore fru itless journey to W ashington, but the fru s
tration o f its disappointing outcom e proved to be too m u ch  for him . 
H e arrived  b ack  in  N ew  Y ork in  the m idst o f a  stiflin g ly  hum id heat 
w ave, fee lin g  dejected and sick. On an im pulse, h e decided to take his 
w ife, E lizabeth , on a cooling buggy ride through C en tral Park. T h eir  
little  w agon  w as m oving at a good c lip  along one o f the lakeside roads 
w h en  M orton suddenly and in e x p lica b ly  jerked  the horse to a  stop, 
leaped out, and plunged h is head dow n w ard into the tepid w ater. 
O bviously disturbed, he w as urged by the d istraught E lizabeth  to 
clim b  b ack  into the buggy, w h ich  he relu ctan tly  agreed to do. T h ey 
had driven  only a short d istance fa rth er w h en  he precipitously 
vaulted  from  the r ig  once m ore, th rew  his body over a nearby fence, 
and fe ll to the ground on the other side, unconscious. Several hours 
later, the torm ented dentist w hom  W illiam  H enry W elch so rig h t
fu lly  called  “ the least heroic o f great d iscoverers” w as dead o f a 
cereb ral hem orrhage.
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C h arles Jackson fared  no better. N ever the m ost stab le o f  per
sonalities, h e b ecam e m ore un balan ced  as the years passed. O ne day 
in  1873, five years a fter W illiam  M orton’s death, the a g in g  provoca
teur cam e across h is late antagonist’s grave in  Boston’s M ount A u 
burn cem etery. It bore the epitaph:

W illiam  T. G. Morton.
Inventor and Revealer of Anesthetic Inhalation.
By whom  pain in surgery was averted and annulled.
Before whom  in all tim e surgery was agony.
Since whom science has control of pain.

R eadin g the words on the stone broke w h a t little  w as le ft o f  the 
fra g ile  structure o f Jackson’s reason. H e w as adm itted to the M cL ean 
A sylu m  in  Belm ont, M assachusetts, w h ere h e  passed the last seven 
years o f h is life , com pletely  psychotic. He died on A ugust 28,1880, at 
the age o f seventy-five, h is only trium ph over his r iv a ls  b ein g in  
longevity.

W h ile  none o f the four contenders for the crow n  o f d iscovery had 
an  easy  life  a fter the controversies began, at least it can  be said  that 
C raw ford  Long’s, though arduous and toilsom e, did not end in  trag
edy. N ot only w as h e unique am ong the four in  not b ein g destroyed 
by the anesthesia  dispute, but h e w as also the only one w h o em erged 
w ith  honor. H is contribution, forgotten in the din m ade by the others, 
w as rediscovered in  1877 by the South C arolin a  gynecologist J. M ar
ion Sim s, w ho w rote a thorough discussion  o f its orig in ality  in  the 
Virginia M edical M onthly. T h e  a rticle  ga v e  considerable em otional 
sustenan ce to the a gin g Long, by then beaten dow n by the burdens o f 
carin g  for a  large  group o f indigen t patien ts in an area  that had been 
im poverished  by the ravages brought by the C iv il W ar and a long 
Y a n kee  occupation.

E ven  C raw ford  Long’s death involved h is ow n self-negation, and 
it involved  an esth esia  as w ell. On June 16,1878, the sixty-tw o-year-old 
country practitioner had ju st com pleted the d elivery  o f a ch ild  from  
an  etherized  m other w h en  h e fe lt a w a ve  o f unconsciousness com ing 
over him . In the m om ent b efore b ein g enveloped in  darkness he 
m anaged to pass the in fa n t into the arm s o f an attendant, w ith  the 
adm onition “ C are for the m other and the ch ild  first.” H e fe ll across 
the p atien t’s bed, and a fe w  hours later w as dead o f a m assive stroke.

O ver th e n ext fe w  decades, posthum ous recognition  o f Long 
cam e in  the form  o f statues, plaques, portraits, and oratorical trib 
utes. T h e  m ost recogn ized and w id ely  seen o f the m em orials stands 
in  th e Statuary H all o f  the U nited States Capitol. L ong and h is  Frank-
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lin  C ollege room m ate, A lexan d er Stephens (w ho had gone on to be
com e one o f the South’s forem ost po litica l figures), w ere chosen by 
the state leg is la tu re  to be the two honored sons w hose statues w ould 
represent the h igh est accom p lishm ents o f  Georgia. It w as a choice 
w ell m ade.

In the course o f this n arrative, allusion  has been m ade to the 
youth o f m ost o f  the sign ifican t contributors to the history o f in h a la 
tion anesthesia. Not only is this not an isolated situation  in  the ann als 
o f scien tific  discovery, but it tends to be the case m ore often than not. 
A n dreas V esaliu s b ecam e the Professor o f A natom y at P adua on the 
day a fter his graduation  from  the m ed ical school in  1537; by the age 
o f tw enty-eight he had produced h is m on um en tal D eH u m a n i Corpo
ris Fabrica  and chan ged forever the w ays in  w h ic h  p h ysician s ev alu 
ate scien tific  evidence. T h ree  hundred years later, the lan dm ark dis
coveries in  anesthesia  w ere m ade by a group o f m en so young that 
m ost had scarcely  begun to pursue the pattern o f th eir careers. T h e 
prolonged period that is required to train  today’s investigator in the 
sophisticated technology o f m odern research  m akes it u n lik ely  that 
people in  th eir tw enties w ill ever again  be the leaders o f science. 
H ere and there, now  and then, a great contribution  w ill be m ade by 
a m an  or w om an  w hose train in g is not yet com plete, but they w ill be 
u n usual instan ces and u n usual individuals.

N o m atter the prolongation o f the apprenticeship , how ever, the 
fa ct that the eb u llien t m inds o f the young percolate w ith  an excitin g  
curiosity  and aggressive aspirations w ill a lw ays m ean  that m u ch  o f 
scien tific  progress w ill in evita b ly  com e from  youth fu l w orkers in  the 
first decade fo llow in g their train ing. O ur present-day M ortons and 
D avys are  in  their thirties, w h ich  is alm ost as good as bein g in  their 
tw enties. A lth ough  W illiam  O sier’s half-serious recom m endation  to 
put m en o f forty out to pasture has been m odified by tim e and good 
sense, the w orld o f d iscovery is still very  m u ch  the w orld o f the young, 
and so it w ill a lw a y s be.

N evertheless, w e should not dism iss the va lu e  o f the rew ard in g 
leisu re for contem plation  that com es to m any research ers as they 
reach  the final years o f their productivity. E xp erience, w isdom , and 
the ca re fu lly  b urn ished a b ility  to look b ack  on a lifetim e o f evolvin g 
ideas b rin gs a  persp ective and a philosophical point o f  v iew  that w ill, 
from  tim e to tim e, result in  a concept that shakes the tem ple o f 
science. In the very  year that V esalius chan ged the course o f m edical 
progress, the seventy-year-old N ico laus C opernicus published De 
R evolu tion ib u s O rbium  Coelestium , and the w orld w as never the
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sam e again . A s w e w onder about our em eritus professors or dw ell 
p essim istically  on the hurtling, a lb eit insidious, passage o f the 
brightest years o f our ow n professional lives, w e w ould do w ell to 
conjure up in  the m in d ’s eye the hoary im age o f old Copernicus, 
receivin g  on h is deathbed the first printed copy o f one o f the most 
sign ifican t books ever to be produced by the in tellect o f  m an. Science 
is for a ll seasons, and a ll seasons are  for a ll o f  us.
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The Fundamental 

Unit of Life
S I C K  C E L L S ,  M I C R O S C O P E S ,  A N D  

R U D O L F  V I R C H O W

Once we have recognized that disease is naught else than the process 
of life under altered conditions, the concept of healing expands to 
imply the maintenance or re-establishment of the normal conditions 
of existence.

— Rudolf Virchow

M etaphysician s, Idealists, Iatrom echanics, Iatrochem ists, E xp eri
m en tal Physiologists, N atu ra l Philosophers, M ystics, M agnetizers, 
E xorcisers, G alenists, M odern P aracelsian  H om unculi, Stahlianists, 
H um oral Pathologists, Gastricists, Infarct-M en, Broussaisists, Con- 
trastim ulists, N atu ra l H istorians, P hysiatricists, Ideal-Pathologists, 
G erm an C h ristian  Theosophists, S ch oen lein ian  E pigones, Pseudo- 
Sch oen leinians, H om eobiotics, H om eopathists, Isopathists, H om eo
p ath ic  A llopathists, Psorists and Scorists, H ydropathists, E lectricity- 
Men, Physiologists a fter H am berger, H einrothians, Sachsians, 
K eiserians, H egelians, M orisonians, Phrenologists, Iatrostatisticians.

Y ou h a ve  ju st read a list, draw n  up in  1840, o f  the various schools 
o f thought into w h ich  m ed ical theory w as at that tim e divided. E ach  
school had its ow n exp lan ation  for the still-unsolved pu zzle o f w hy 
it is that people get sick, and how  best to go about cu rin g them . T h e
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w ork o f M orgagni, B ichat, L aennec, and the others had identified and 
even  classified  m any o f the v isib le  alterations produced in tissues 
and organs by th e process o f disease, but no one yet knew  w h a t m ade 
the path o lo gical events occur in  the first place. E ach  ph ilosophical 
school had its ow n system ; ea ch  system  had its ow n theory. In spite 
o f  them  all, the phenom ena o f N ature-gon e-aw ry rem ain ed  cloaked 
in  m ystery.

Som e o f the system s-m akers, the E xorcisers and M ystics, for e x 
am ple, p la in ly  w en t beyond the constraints o f  orderly reason, but 
others, such  as the N atu ral Philosophers and H um oral Pathologists, 
b u ilt th eir in tellectu al structure on ob jectively  verifiab le  evidence 
that had been observed and studied by ph ysician s for m illen n ia. T h e 
m em bers o f the latter group w ere, in  fact, h eirs to the an cien ts’ the
ory o f the fou r hum ors, four hum ors now  refined into a quasi-scien- 
tific form ulation  that sought the key to disease by postulating the 
ex isten ce o f a set o f  hypothetical disordered body fluids. A lthough the 
nin eteen th-century hum oralists w ere possessed o f fa r  m ore facts 
than  th e ir  lon g lin e o f predecessors, they continued n everth eless to 
confound th eir interpretation  o f w h a t they saw  by usin g a ll the old 
errors o f  interpolation, extrapolation, and conjecture. P erh ap s they 
w ere sim p ly  too im patien t— in the absence o f inform ation  to fill the 
gaps in  th e ir  know ledge, they dem anded to understand things before 
th eir scien ce had yet w rested from  N atu re enough o f h er secrets. 
A m ong the believers in the system s o f N atu ra l Philosophy, H um oral 
Pathology, and several other o f the sects w ere som e o f the cen tury ’s 
m ost prom inent students o f  bio logy and m edicine. T h ey  w ere gifted, 
th ey w ere attentive, and they w ere  gen uin e in  intent— th eir error w as 
in  lea p in g  b efore enough looking had m ade it possible to step safely  
from  one verifiab le  point to the next.

A  m ajor elem ent in the confusion w as everyon e’s attem pt to cre
ate som e sense o f order out o f the burgeon ing clutter o f observations 
that scientific-m inded investigators w ere then pouring into the in 
creasin gly  ch ao tic  storehouse o f know ledge. T h e  problem  w as ad
dressed by the construction  o f the various system s o f thought listed 
above, w h ic h  w ere rea lly  nothing m ore than w ays o f looking at dis
ease, w ays that could be used as fram ew o rks on w h ich  to h an g the 
fresh ly  acquired  facts. T h e  proponents o f each  system  thought that 
theirs w ould  prove to be the even tual edifice o f h ealin g, by w h ich  the 
storehouse o f know ledge m igh t becom e the stately m ansion  in w h ich  
m ed ical scien ce w ould dw ell.

U p to the present point in  the n arrative  o f  this book, only the 
lo ca liz in g  and d iagnosing o f the sites o f  disease h ave been consid
ered, as w ell as the sequence by w h ich  pathological processes evolve.
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T reatm en t has not been m uch discussed. No m atter the sophistica
tion o f L aen n ec’s m ethod o f p h ysica l exam in ation  or H unter’s under
standing o f in flam m ation  and injury, n eith er o f them  had very effec
tive therapy to offer the sick  people w ho cam e to them  for cure. W hen 
they chose w eapons from  their th erapeutic arsenals, they had to fa ll 
b ack  on vag u e concepts o f  hum ors, fluxes, and altered  states o f irr ita 
bility. M uch o f w h a t they offered w as based on som e un certain  at
tem pt to restore an ill-understood b alan ce that had becom e jan gled. 
T h ey  bled th eir patients, and they puked them  and purged them  and 
b listered  them  as th eir profession al forefath ers had a lw a ys done; 
they confused the m etabolism s o f the sick w ith  dazzlin g  com bin a
tions o f botan icals w hose rea l actions w ere only p a rtia lly  know n, and 
often not know n at all. T h ey  stim ulated  in cases w hose cause w as 
thought to be too little  excitation, and they tried to introduce a touch 
o f torpor w h en  the opposite w as the case. In short, excep t w h en  the 
need for am putation  or la n cin g  w as obvious, the healers didn’t rea lly  
know  w h a t they w ere doing.

T h ere  w as a sin gle  sim ple reason for the ignorance: in  spite o f 
every  p h ilosop h ica l system  that had ever been constructed, no one, 
but no one, kn ew  for sure w h a t causes disease. T h e  G reeks had taught 
that a person gets sick  because a com bination  o f factors has gone 
askew , in volvin g an in terp lay  betw een one’s basic nature, one’s en vi
ronm ent, and a set o f  extern al stim uli. E ffective treatm ent, therefore, 
should consist o f rem ovin g the insalubrious stim uli, and restoring 
the b alan ce betw een the various factors. By the logic o f this system , 
an  en tire in d iv id u al gets sick, not just a part o f h im  and not just an 
organ. Then, a fter M orgagni, the sick m an becam e a m an w ith in  
w hom  w as a sick  organ; a fter B ichat, he becam e a m an w ith in  w hom  
w as a sick  tissue. A lthough disease theory focused deeper and deeper 
into the hidden recesss o f the w hole patient (and, paradoxically, 
m oved fa rth er and fa rth er aw ay from  h im  as a hum an  being), it 
n everth eless drew  no closer to an identification  o f the actu al cause o f 
sickness.

Still, as lon g as surroundings, personal habits, or an en tire life  
situation  w ere thought to be the p rim ary cau sative factors in disease, 
doctors seem in gly  could offer som ething to cu re an abnorm ality. 
W hen, w ith  M orgagni, the focus b egan  to fa ll on ever less accessib le 
in tern al sites, the target o f therapy also becam e in creasin gly  in acces
sible. B efore a w h ole m an could be cured, the sm allest begin nin gs o f 
h is pathology had to be found. T h a t had not yet happened. U ntil it 
did, the id ea  o f tru ly  specific treatm ent directed at the p articu lar 
m ech an ism  that had gone w rong w ould rem ain  a fantasy. T h is w as
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the un derlyin g difficulty w h ich  the p h ysician s o f the m id-nineteenth 
cen tury still faced. T h e  u ltim ate seats, or sites, o f d isease had not yet 
been localized; in w h a t elem ental structure, w h eth er solid or fluid, 
does the very  first th in g go wrong? How does that first th in g result 
even tu ally  in the v isib le  abn orm alities that the new  generation  of 
pathologic anatom ists w ere describ in g in  in creasin g num bers o f 
autopsies? O n ly w h en  that in itia tin g  site had been identified w ould 
research  be able to turn its attention aw ay  from  conjecture, and to
w ard the problem  o f specific therapy for a sp ecific process.

T o one scientist goes the credit o f  track in g  dow n that elusive 
focus, that b asic  un it in  w h ic h  disease begins. T h a t focus is, o f  course, 
the cell, and it w as the suprem e accom p lish m en t o f the G erm an 
pathologist R udolf V irch ow  that he discovered not only that the cell 
is the b asic  u n it o f disease, but also that it is the b asic  un it o f  health, 
and of life  itself.

O nce the ce ll theory took hold, there w as no longer an y need to 
sp eculate about altered body fluids, over- or under-supplies o f irr ita 
bility, or the effects o f ill-defined stim uli. A fter V irchow , it w as tim e 
to study the events that go on in a ce ll by w h ich  it m ain tain s healthy 
life— w hat is called  its norm al physiology. O nce that w as understood, 
the c e ll’s alterations in  disease, its pathologic  physiology or patho
physiology, could be elucidated. P ath ologic physiology, and therefore 
disease, becom es thus reducib le to a set o f disordered b io ch em ical 
phenom ena susceptible to correction  by h igh ly  sp ecific therapeutic 
agents, or by the extirpation  o f the groups o f cells, tissues, or organs 
in w h ich  the pathological event is occurring. T h a t is the basis o f 
tw entieth-century m edicine. It is the legacy left to us by R u d olf V ir
chow.

T h ere  is a paradox in  a ll o f this. A t the sam e tim e that V irch ow  
w as the scientist w hose m icroscope traced the focus o f disease to 
its finite cham ber, he w as his era ’s lead in g exponent o f the thesis 
that a m an  is the product o f h is life  situation. E n viron m en tal in 
fluences, occupation, heredity, even social class played as strong a 
role in  his im age o f the sick  patien t as did the pathological 
ch an ges h e saw  through h is high -p ow er lenses. A lthough a spokes
m an for the philosophy o f the an cien t Cnidians, h e w as also a 
spokesm an for the philosophy o f the H ippocratic Coans. He recog
nized, as do a ll m odern healers, the p rim acy o f understanding 
sp ecific pathophysiological processes i f  one is to cure disease. But 
he recognized also the p rim acy  o f the w h ole person i f  disease is to 
be prevented. T h e best m edicin e is p racticed  w hen  both concepts 
find their appropriate usefu ln ess in  both the prevention and the cure.
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V irch ow  deserves to be the hero o f those holistic  thinkers o f today 
w ho ackn ow ledge the role o f science, ju st as h e is the hero o f students 
o f  pathophysiology w ho understand the h u m an ity  o f sick  people.

R udolf L u dw ig C arl V irch ow  w as born in P om erania, the most 
northeastern o f the provinces o f Prussia, on O ctober 13,1821. T h e  town 
o f his b irth  lies som e seventy-five m iles inside Poland today, and goes 
by the n am e o f Sw idw in . But in 1821, that little  tow n o f Sch ivelb ein  
w as am ong the m ost Junker-influenced com m unities in  a ll G erm any, 
notw ithstanding the doubtlessly Polish roots o f  som e o f its fa m ily  
trees, in clu d in g that o f the V irchow s. R u d o lf’s fa th er w as a farm er 
w ho doubled as the treasurer o f Sch ivelb ein . O ne w ould hope that he 
handled  the m u n ic ip a lity ’s m oney better than h is own, because he 
w as often in fin a n cia lly  straitened circu m stan ces as the result o f a 
succession o f fa ile d  business ventures.

R udolf studied at the com m unity school, and took private lessons 
to prepare for the gym n asium , or h igh  school, o f  Coslin, the c h ie f 
town o f the district. By the tim e he cam e to Coslin at the age o f 
thirteen  he had a lread y  m astered Latin; he em barked on an  outstand
in g secondary-school career that saw  h im  graduate at the head o f his 
class in  1839. In the title o f h is graduation  thesis there is a portent o f 
things to com e— it seem s to foretell not only his attitude about his 
ow n career, but the em ergen ce as w ell o f a social conscien ce that 
exalted  the labor o f  one’s hands: “ A  L ife  F illed  w ith  T oil and W ork 
Is No Burden, but a B lessing.”

In the autum n o f 1839, R u d olf enrolled at the F riedrich-W ilhelm s 
Institut, a  school w hose purpose, as a un it o f  the U n iversity  o f Berlin, 
w as to train  m ed ical officers for the P russian  arm y. Its appeal to the 
im pecun ious boy from  the provinces lay  in its fre e  tuition; also ap
p ealin g  w as the fa ct that, w ith  G erm an m ed icin e b egin n in g its as
cent to the glorious heights it w ould later ach ieve, there w ere some 
outstanding teachers on the institute’s facu lty , in clu d in g E urope’s 
forem ost physiologist, Johannes M uller. M uller w as thirty-eight 
years old at the tim e, and had alread y done m u ch  o f the w ork that 
w ould brin g h im  recognition as the founder o f scien tific  m edical 
research  in G erm any. If  there is one m an to w hose pupils a ll o f the 
greatness o f  n ineteenth-century m iddle-European m edical accom 
plishm ent m ay be traced, it is Johannes M uller, a  biologist, com para
tive anatom ist, b iochem ist, pathologist, psychologist, and m aster 
teacher. His m any discip les becam e the leaders o f  the n ext gen era
tion o f m edical progress; the greatest o f them  w as R u d olf V irchow .

T h e  Fried rich -W ilh elm s Institut w as in  essence a m ilitary  acad
em y that served as a  m ed ical school. L ife  w as spartan  there. T h e 
cu rricu lu m , starched stiff w ith  P russian  rigid ity, le ft little  opportu-
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n ity for independent study. Fortified w ith  the usual d a ily  ration of 
sauerkraut, sausage, and beer, the students w ere forced  to grind 
through sixty  hours o f  classes ea ch  w eek, o f w h ic h  forty-eight w ere 
spent in  th e lectu re hall. In a  letter to h is father, R u d o lf w rote, “ So 
it goes u n ceasin gly  every day from  six  in  the m ornin g to eleven  at 
n igh t excep t Sunday, and how  rap id ly  the days and w eeks fly you can  
see for yourselves. O ne becom es so tired that in  the even in g he sets 
h is  eyes tow ard the bed eagerly, from  w h ic h  he rises in  th e m ornin g 
as tired  as i f  h e had slept in  a h a lf  leth argy .”

T h e  overw orked m ed ical student n everth eless found the tim e to 
do som e th in gs on his own. H e attended lectures on logic, on history, 
and on A rab ic  poetry. By then h e could read Greek, Latin , and H e
brew , and h e spoke several E uropean lan gu ages fluently, in clu d in g 
Italian, w h ic h  he had taught h im se lf durin g the sum m er betw een 
secondary school and the b egin n in g o f classes at the institute. H e set 
out also to learn  som ething about politics, and he developed a fa sc i
nation w ith  archaeology. W hen h e had been in  B erlin  two years, he 
w rote hom e to his fa th er that his a im  w as to acq uire “ no less than 
a u n iversa l know ledge o f nature from  the God-head dow n to the 
stone.”

H is fath er, C arl C hristian  L u dw ig  V irchow , did not approve o f 
such  a w ide-ran gin g search  for know ledge o f so m an y things. To a 
fa ile d  en trepren eur w hose fortunes rose and fe ll on the basis o f h is 
yearly  potato crop, it w as o f param oun t im portance that h is son be 
industrious in h is classroom  studies, so that h e m ight m ake a good 
m a rriag e  and enter a  th riv in g  bourgeois m edical practice. Security, 
com fort, and the trap pin gs o f upper-m iddle-class resp ectab ility  w ere 
the even tual rew ards C arl envisioned for the hardship s h is son w as 
en durin g in  the Procrustean atm osphere o f the Friedrich -W ilh elm s 
Institut. H e could not know  how  arid  w as the in te llectu al content o f 
such  a place, how  stifling the d a ily  routine and the un ifo rm ity  o f  the 
students’ expectations. E ven had he h eard  them , h e w ould not have 
understood that m ost o f  the lectures w ere w ithout logic and those 
w ho suffered through them  w ere  m em orizin g w ithout thought. His 
w as not the kind o f m ind that could savor those precious few  m o
m ents spent in the presence o f m en like  Johannes M uller, w ho taught 
his pupils not the lu cra tive  sk ills  o f  the successfu l practitioner, but 
the excitem en t o f resea rch in g  into the b asic  truths o f h u m an  biology. 
M ostly, C arl C h ristian  L u dw ig  V irch o w  did not understand his son. 
H e accused the boy o f th in kin g h im se lf too good for the ordinary 
cu rricu lu m , and so m uch w iser than  h is teachers that h e could learn  
n othin g from  them . In F eb ru ary  1842, R u d olf w rote h im  the fo llow in g 
letter:
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My Dear Father,
You state that I am an egoist; that is possible. But you accuse 

me o f having an overweening opinion of myself; that is far from 
being true. Genuine knowledge is conscious of its ignorance; 
how m uch and how painfully do I feel the gaps in my knowl
edge. It is for this reason that I do not stand still in any branch 
of science. I learn gladly, but I defend my opinions out of convic
tion. . . .

There is m uch that is uncertain and restless about me.
. . .  My future is too unsure. My circum stances for the present are 
very unfavorable, however m uch it may still appear that luck 
had accompanied me. They compel me to do what I would not 
like to do, and I can hardly hope to attain what I wish for. It was 
alw ays thus. You wanted to m ake a fine society man out o f me, 
something for w hich even now I care very little. In every school 
vacation you told me that all my knowledge was worthless w ith
out th a t.. . .  My tim e is filled com pletely w ith hearing, learning, 
and repeating things that are in part very insipid; for the things 
that really interest me, I can find time almost only at the expense 
of my health. Nevertheless, I occupy m yself zealously with that 
w hich I do not desire and w hich I find unpleasant, because at 
some time it m ay well become the only means o f my support. I 
w ill reconcile m yself to it, and w ill even be able to renounce my 
favorite occupations. . . .

I want to say only this, that in me there is certainly much 
pride and egoism, even more than is good; also m uch that is 
phantastic and dream y together with perhaps a little good. But 
you misunderstand me i f  you think my pride is based on my 
knowledge, the incompleteness of w hich I can see best; it is 
based on the consciousness that I want something better and 
greater, that I feel a more earnest striving for intellectual devel
opment than most other people.

Upon receiv in g  his M.D. degree in  1843, V irch ow  w as appointed 
to the eq uivalen t o f today’s rotating internship  at B erlin ’s C harite 
H ospital. A lthough the short, thin, b lond-haired p h ysician  enjoyed 
h is w ork on the w ards, h e found h im se lf in creasin gly  draw n  to the 
research  o f the autopsy pathologist Robert Froriep, in  w hose labora
tory h e im proved his ab ility  to use the m icroscope. B ecause Froriep 
w as coeditor o f  a  jou rn al that published sum m aries o f  foreign  m edi
ca l studies, V irch ow  soon m ade h im se lf fa m ilia r  w ith  the latest w ork 
that w as b ein g done in the m ore advanced m ed ical environm ents o f 
F ran ce and England.
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W ithin  h is first th ree years out o f  m ed ical school, the en thusias
tic  young research er m ade two o f the three m ajor d iscoveries that 
m odern ph ysician s associate w ith  his nam e. T h e  first w as his d iscov
ery o f  leu k em ia  in 1845, and the second w as his dem onstration in 
early  1846 o f the true n ature o f the process by w h ich  blood clots cause 
throm bosis and em bolism , term s w h ich  he introduced. T h e  form er 
contribution  w as m ade sim ultaneously by the Scottish physiologist 
John H ughes Bennett, w ho thought that w h a t he w as seeing in his 
m icroscope w as a  form  o f pyem ia, or blood infection. V irchow , h ow 
ever, understood its true nature from  the first, ca llin g  it “ w h ite  blood” 
and later coin in g the w ord “ leu kem ia.”

V irch o w ’s throm bosis-em bolism  research  disproved a pet theory 
o f the older generation  o f ph ysician s. B ecause clots w ere so often 
found in  blood vessels at autopsy, the Fren ch  pathologist Jean Cru- 
v e ilh ie r  had preached  the erroneous doctrine that ph lebitis, in 
flam m ation  o f the veins, is the com m on denom inator in a ll disease. 
La p h le b ite  dom in e tou te la p athologie  w as a  motto he h ad  m ade 
popular. W hen V irch ow  began his w ork w ith  Froriep, he w as as
signed the project o f studying the F ren ch m an ’s theory. He began by 
estab lish in g criteria  by w h ich  clots form in g a fter death could be 
d istin guished from  those w h ich  occur as part o f a  disease process in 
the liv in g  patient. By h is m icroscopic, ch em ical, and exp erim en tal 
an im a l studies, he identified two types o f obstructing clots: the 
throm bus, w h ich  form s w ith in  a blood vessel at the site it is occlud
ing, and the em bolus, w h ic h  is a throm bus that has detached itse lf 
from  its point o f orig in  and then traveled  through the bloodstream  to 
occlude som e distant vessel. He solved a  problem  that had puzzled 
pathologists sin ce M orgagni— the origin  o f the large clot that is so 
often found obstructing the m ajor artery  to the lungs o f a patien t w ho 
has died suddenly. In a paper he published in  Jan uary 1846, “ On the 
O cclusion  o f the P ulm onary A rteries,” he dem onstrated that such an 
em bolus, u su ally  from  veins in  the legs or pelvis, is the cause o f death 
in  these patients. T h e  doctrine o f em bolism — that a blood clot can 
travel long distances to obstruct a vessel in  another part o f the body—  
w as the com pletely  orig in al idea o f the tw enty-four-year-old patholo
gist. It had n ever been considered by any previous investigator.

C ru v eilh ier  w as only the first m edical icon to fa ll at the hands o f 
R udolf V irch ow  and his p iercin g scien tific  scrutiny. In his n ext ep i
sode o f idol-sm ashing, an un fortunate im petuosity com bined w ith  
h is you th fu l self-righteousness to lead h im  to a b it o f  beh avior that 
som e o f h is contem poraries called  ruthless. In the course o f it, he 
dem olished a sp ecu lative  d isease theory o f E urope’s most respected 
pathologist, K arl von R okitansky o f V ienna, w ith  such devastating
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and calcu lated  thoroughness that not a shred o f it rem ain ed  viable. 
R okitansky’s erroneous doctrin e had origin ated  in that never-never 
land w h ere fa u lty  reasonin g is used to exp la in  in accu rate  observa
tions. But a lthough it deserved to be exploded, V irch o w  w as so overly 
zealous in  h is attack  that h is assault had the effect o f h eap in g r id i
cu le  on the head o f the theory’s prom ulgator, and h is co lleagu es’ 
d isapproval on his own. T h e  assault d im inished, a lb eit tem porarily, 
the esteem  in  w h ic h  the older m an w as held  throughout the m edical 
com m unity o f  Europe. It is a testam ent to R okitan sky’s scientific 
honesty that h e recogn ized  h is error and w ith d rew  the theory; it is a 
testam ent to h is  d ign ified  forb earan ce that not only h is  ow n reputa
tion but h is antagonist’s survived  the affair. W ithin  a few  years, a 
m ore m ature V irch o w  w ould  develop a fa r  greater degree o f sensible 
restraint.

L ater in  1846, V irch o w  succeeded F roriep as Prosector in  P ath ol
ogy at the Charite. In th e fo llow in g year, in association  w ith  his 
frien d  Benno R einhardt, h e published the first vo lu m e o f a jou rn al 
w h ich  is still in  ex isten ce today under th e n am e V irchow ’s Archive. 
Its official title  is a statem ent o f the interrelation sh ips o f those as
pects o f  h u m an  biology that its editor, for the rest o f h is life , w ould 
proclaim  to be the trin ity  o f scien tific  m edicine: T he A rch iv e  o f  P ath
ological A n atom y an d Physiology, and C lin ica l M edicine. T h e  basis 
o f un derstan ding disease, V irch ow  held, is the study o f the w ay  in 
w h ich  it distorts not only norm al structure, but norm al fun ction  as 
w ell.

T h e  very  first a rtic le  in  the A rch ive  created an uproar am ong the 
p h ysician s o f G erm any. In it, V irch o w  outlined h is perception  that 
disease is not an aberration  en grafted  onto a h ealth y  organism , but 
is sim ply  health  disordered. T h e  dom inant theorists o f  h is day 
v iew ed  sickn ess as a condition quite foreign  to the norm al fun ction 
in g  o f tissues, arisin g w ith in  the body or en terin g from  w ithout, liv 
in g  an en ervatin g  ex isten ce lik e  som e foreign  parasite su ckin g out 
the strength o f its u n w illin g  host. To them , path o lo gical tissues w ere 
produced de novo  from  a theoretical m other-substance gone wrong, 
or perhaps by deposition from  the blood itself. By this form ulation, 
diseased structures are  so d ifferen t from  h ealth y  ones that nothing 
can  be learn ed  about th e one by studying the other, and it w as this 
form ulation  that V irch ow  ch allen ged  in  that first essay, “ Points o f 
V iew  in S cientific  M edicin e,” articu latin g  his definition o f that criti
c a l term  “ scien tific  m ed icin e” :

Scientific m edicine has for its subject the changed conditions 
under w hich the diseased body or the particular a ilin g organs
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exist, the identifications o f deviations in the phenomena of nor
m al life  w hich occur under specifically altered conditions, and, 
finally, the discovery of means for abolishing the abnormal con
ditions. This presupposes therefore a knowledge of the normal 
course of the phenomena of life  and the conditions w hich make 
this normal course possible. Hence, the basis o f scientific m edi
cine is physiology. T here are two parts to scientific medicine: 
pathology, w hich should provide information about altered con
ditions and altered physiology, and therapy, w hich seeks out the 
m eans o f restoring or m aintaining normal conditions. Essen
tially, clin ical m edicine is not scientific medicine, not even 
when practised by the greatest master; clin ical m edicine is the 
application of scientific medicine.

It must be recognized that this is not the tim e for systems,
but the tim e for detailed investigations The final decision in
these matters rests w ith a science w hich thus far exists only in 
its earliest beginnings and w hich appears destined to replace 
general pathology. I refer here to the science of pathologic phys
iology. . . .  Pathologic anatomy is the doctrine of deranged struc
ture; pathologic physiology is the doctrine of deranged function.

A science o f pathologic physiology is necessary. . . . Patho
logic physiology derives its questions in part from pathologic 
anatomy, in part from bedside medicine; it obtains its answers 
partly from observation at the sickbed . . . and partly from  ani
m al experiment. Experim ent is the ultim ate court of the science 
o f pathologic physiology. . . .

Let us not deceive ourselves about the present state o f m edi
cine. It is undeniable that our spirits are exhausted by the innu
m erable hypothetical systems w hich are constantly being cast to 
the winds and replaced by new ones. A few  more mishaps, how
ever, and this tim e of disturbance w ill have passed by and it w ill 
be understood that only dispassionate, diligent, and steady work, 
true work o f observation or experiment, has permanent value.
The science o f pathologic physiology w ill then gradually fulfill 
its promise, not as the creation of a few  overheated heads, but 
from the cooperation of many painstaking investigators— a 
pathologic physiology w hich w ill be the stronghold of scientific 
medicine.

W ith  this statem ent, the tw enty-six-year-old research er had laid 
out h is credo for the m ed ical w orld to see. He had also laid  out the 
program  for his life: alterations in structure provide clues to a ltera 
tions in  function; the key to un derstan ding and treating sickness is
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to understand the w ays in  w h ic h  n orm al fun ction  becom es abnor
m al. It is th erefore in  the study o f pathophysiology that disease is to 
be conquered. O bservation, exp erim ent, hard  work, and a steadfast 
d isavow al o f un justifiable speculation — these w ere the intellectual 
w eapons for the battle. T h ey  w ere in h erited  from  V esalius, and H ar
vey, and H unter, and Laennec. R u d olf V irchow , an in d efatigable  
student o f m ed ica l history, ackn ow ledged h is debt to ea ch  o f them.

T h e  lead in g m ed ica l figures in  G erm an y w ere not pleased to be 
adm onished by a strip lin g  that their adheren ce to various system s 
represented a m isconception  o f the n ature o f science. But there w as 
som ething about V irch o w ’s suprem e self-confidence that com pelled 
them  to continue listening. As h e h im se lf put it in  a letter to his 
father:

I do not deceive myself. With real knowledge and forceful lan
guage, one can impress everyone today, even those in the highest 
ranks, because everything is empty and rotten up to the top.
. . . Everywhere it is necessary to start again from scratch, and 
there is so m uch to be accom plished that sometimes one truly 
despairs. If  I did not have the evidence before me that I am 
regarded at the Charite as an authority in scientific matters, and 
that everyone believes what I say, I would surely have already 
given up. I, who have worked for such a short time, and who am 
ignorant o f so m uch— I, an authority? It is ridiculous! Since I 
m yself know so little, those who ask me must know even less.

T h a t w as a fa ir  statem ent o f the situation. Som e o f the adherents 
o f th e various system s realized  that they w ere groping in  the dark, 
and w ere not unprepared to listen  to a new  voice that seem ed so sure 
o f itself. B ecause the n ew  voice belonged to a  young m an  w ho had, 
in  his first few  years out o f  m ed ical school, m ade two m ajor d iscover
ies, they listened to it w ith  p articu lar interest. In addition, the in c i
sive  logic o f V irch o w ’s h arsh  debunkin g o f R okitansky, and the zeal 
w ith  w h ich  he pursued it, had created an  au ra  about h im  that m ade 
hu m b ler m inds h esitate to ch allen ge  his opinions thereafter. He w as 
a  scien tific  young L och in var, rid in g in  to sn atch the bride a w ay  from  
un deservin g suitors. In this case, though, the p rize  w as m uch greater 
than  fa ir  E llen  in a n uptia l bow er— w h a t he sought w as the soft hand 
o f N ature h erself, that he m ight better d iscover h er closet secrets.

V irch ow  w as also becom ing interested in the relationships be
tw een disease and the en viron m ental circu m stan ces in  w h ich  it oc
curred, and h e did not hesitate to b lam e the contem porary social 
structure for som e o f the problem s he saw. E arly  in  1848, word
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reached  the cap ita l o f  an epidem ic o f typhus am ong w eavers in 
U pper Silesia, w h ich , abetted by a concurrent fa m in e and the fa ilu re  
o f  the local authorities to take action, w as costing the lives o f in crea s
in g num bers o f the im poverished peasants in the region. In one o f his 
letters to h is father, he wrote, “T h is  distress in S ilesia  is such a 
d isgrace to the governm ent that a ll their excuses cannot ch an ge it in 
the least. N othin g can  m itigate the scan dal w h ich  is created by the 
deaths o f thousands. From  the m edical standpoint, the epidem ic is so 
in terestin g that I h ave the strongest desire to see it close at hand.” 

T h e  B erlin  press badgered the P russian  ruler, F red erick  W illiam  
IV, to do som ething about the disaster. F in ally , the p u b lic  outcry 
forced the governm ent to form  a com m ission o f investigation, under 
the d irection  o f the P rivy  C oun cillor for H ealth. R udolf V irch o w ’s 
“ strongest d esire” w as fu lfilled  w h en  h e w as nam ed m ed ical officer 
to the com m ission. He a rrived  in S ilesia  on F ebruary 20, 1848, and 
spent alm ost three w eeks studying not only the m edical aspects o f the 
epidem ic but the en viron m ental conditions in  w h ich  it had orig i
nated. H is report w as a stin gin g rebuke to the authority o f the crow n 
and the w ay  in  w h ich  it dealt w ith  its poorest subjects. T h e  fa ct that 
he com pounded h is critic ism  by p u b lish in g it in  the A rch ive  did not 
endear h im  to the authorities.

V irch o w  w rote his report w h ile  the fu ll fu ry  o f h is w rath  re
m ain ed  at its zenith. A fter a thorough description o f the autopsy 
findings in  the typhus victim s, the kinds o f treatm ents that had been 
used, and the ep idem iological aspects o f the outbreak, h e le ft o ff the 
scien tific  discussion to en gage his m ajor thesis: m isru le  by the P rus
sian  autocracy w as the root cause o f the S ilesian  calam ity. It w as a 
fa ilu re  by the governm ent to a llow  autonom ous self-rule, to provide 
proper roads, agricu ltu ra l im provem ents, and support o f industry 
that had led to the present conditions. But the fun dam en tal ev il w as 
B erlin ’s w ith h o ld in g o f fu ll dem ocracy and u n iversal education, 
w h ich  kept the peasants o f S ilesia  in  a state o f m oral degradation, 
personal filth, and indolence. As a ph ysician , h e fe lt h is duty keenly: 
“M edicin e is a social scien ce and as the scien ce o f m an, has a duty 
to perform  in  recogn izin g these problem s as its ow n and in  offering 
the m eans by w h ich  a  solution m ay be reached.” He offered the 
m eans, and h e w as w illin g  to expend a great deal o f  the energies o f 
h is lifetim e tryin g to im plem ent them:

There is a sim ple and direct answer to the question of how sim i
lar conditions may be prevented in the future: Culture, with its 
daughters Freedom and Prosperity. Less simple, however is the 
practical solution of this great social problem. Without our real-
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izing it, medicine has carried us into the social sphere, there to 
meet up w ith the great problems of our time. Let us be w ell 
aware that we are not concerned here w ith the treatment o f a 
patient by means of m edicinal remedies and the adjustment of 
his home environment. No, we are dealing w ith the entire cul
ture of a m illion and a h a lf of our fellow citizens who have been 
physically and m orally degraded.

A  French  m ed ical philosopher o f the late eighteenth  century, 
P ierre Cabanis, had w ritten, “ Sickness is dependent upon the b lun 
ders o f society.” V irch o w  now b ecam e E urope’s lead in g scien tific 
exponent o f  that thesis. M any tim es durin g the course o f h is career 
he w as able to dem onstrate relationships betw een w idespread dis
eases and social inequities. N ot only typhus, but cholera, tuberculo
sis, scurvy, som e m en tal diseases, and even cretin ism  w ere included 
in his list o f those m an y m alad ies that result from  the unequal d istri
bution o f c iv ilizatio n ’s advantages. He articu lated  again  and again  
his conviction  that the m ed ical profession is responsible to do a ll in 
its pow er to abolish  the socia l conditions that cau se disease: “ P hysi
c ian s are the n atu ral attorneys o f the poor.”

T h e  u ltim ate power, how ever, is in  the hands o f rulers. In words 
h is em ig re countrym en K a rl M arx  and F ried rich  E n gels m igh t have 
used ( The C om m u n ist M anifesto  w as also published in 1848), V ir
chow  stated in  the conclusion  o f h is report on Silesia, “ E very  in d ivid 
ual has the right o f ex isten ce and health , and the State is responsible 
for en surin g th is.” H e w rote out a form idab le agen da for h is fe llow  
ph ysician s, but an even  m ore dem andin g one for the processes o f 
governm ent. A lread y one o f the r is in g  young gen erals in the battle 
for scien tific  victory over disease, he now  b egan  h is rapid rise in  the 
ranks o f those soldiers o f social po licy w ho had in th eir hands that 
m ost po w erfu l o f  w eapons, the m akin g o f law s. H e entered the field 
o f politics, in  accordan ce w ith  a statem ent he w ould  w rite  a few  years 
later: “T h e im provem ent o f m ed icin e w ould  even tu ally  prolong 
hum an  life , but im provem ent o f social conditions could ach ieve  this 
result m ore rap id ly  and m ore su ccessfu lly.”

W ithin  a w eek  o f V irch o w ’s return  from  Silesia, the popular 
uprisings that history has given  the n am e R evolutions o f 1848 e x 
ploded on the boulevards o f B erlin. He and thousands o f h is fellow  
libera ls threw  up barricad es in the streets against the governm ent 
troops, in  m uch the sam e m ann er as had been h ap p en in g in  the other 
cap itals o f  Europe. T h e  b r ie f  victory o f the forces o f dem ocracy a l
low ed the young firebrand to m ake vio len t speeches to large  au d i
ences o f  eager revolutionaries, w ith  the result that h e w as elected to



R udolf Virchow 3*7

the n ew  P russian  D iet. B eing under the p arliam en tary  age, he could 
not take h is  seat, but h e created for h im se lf a  pu lp it alm ost as b u lly  
as the one h e w as forced  by h is youth to relin q u ish — h e founded a 
jo u rn a l called  M edical Reform , w hose pages he filled w ith  both his 
scien tific  and his po litica l beliefs.

D u rin g th is heady period o f h is life , there em erged a quality  in 
R u d o lf V irch o w  that w as alm ost deliberate ly  dangerous to h is career. 
N ot only w ere m any o f his po litica l speeches overtly  inflam m atory, 
but h e seem ed at tim es to m ake a point o f abrad in g the sen sib ilities 
o f the conservative authorities in  w ays that he kn ew  to be p a rticu 
larly  offensive to them . In a com m unity o f  th e relig iou sly  orthodox, 
w h ere  loyalty  to ch u rch  w as equated w ith  loyalty  to crow n, h e openly 
proclaim ed h is agnosticism . He fired off sn idely  c le ve r anti-H ohen- 
zollern  jib es that w ere repeated m any tim es w ith  p leasu re am ong his 
supporters, but provoked neck-reddening P russian  rage w h en  they 
reach ed  the ears o f the royalists.

In fact, by openly th u m b in g his nose at the govern m ent in  his 
w ritin gs and w id ely  acclaim ed  speeches, V irch ow  w as darin g the 
authorities to revoke h is appointm ent at the C harite. T h ey  took the 
dare. N ot even  his b rillia n t research es on leukem ia, em bolism , and 
throm bosis sufficed to save his job. He w as ordered to resign.

T h e  resign ation  lasted one w eek. R ealizin g  that the forces o f 
reaction  w ere once m ore in  the ascendancy, and that h is rad icalism  
w ould  m ean  the end o f h is a ll-im portant research, V irch ow  becam e 
very  pragm atic. W hen h e w as offered h is job b ack  in  return  for sign 
in g  a statem ent prom isin g to forgo the open expression  o f h is po liti
cal convictions, h e  agreed to sign.

T h e  authorities, how ever, did not trust him , and began to look for 
w ays to get h im  out o f B erlin  w h ile  still keep ing h im  w ith in  the 
ch an n el o f  G erm an  m ed icin e’s m ain stream . T h e  ideal opportunity 
presented itse lf  in  the form  o f a  sp ecia lly  created C h air o f  Pathology 
at the U n iversity  o f  W urzburg. W urzburg’s Professor o f Obstetrics, 
F ried rich  Scanzoni, w h o w as a  contem porary and an old friend, in 
terceded w ith  th e govern m ent m inisters to estab lish  th e post for V ir
chow , thus providin g h im  w ith  a w arm  and w elcom in g m ed ical en vi
ronm ent into w h ich  to be banished.

T h ere  w as one item  o f great u rgen cy to be attended to b efore the 
n ew ly  appointed professor le ft B erlin . T hrough out his life  h e w as 
know n for h is la ck  o f attention to schedules, and for lea v in g  or a rr iv 
ing at the last possible instant. A ffa irs  o f the h eart w ere  no exception. 
On the day o f h is  departure for W urzburg, h e b ecam e engaged to 
Rose, the seventeen-year-old daughter o f h is frien d  C arl M ayer. 
M ayer, a lthough the m ost successfu l p ra ctic in g  obstetrician  in  Ber-
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lin, w as a po litica l progressive, w hose hom e had becom e a salon in 
w h ic h  lib era l-th in k in g friends gathered several tim es each  w eek for 
discussions and m u tu al support. To the selfless, w orsh ip fu l Rose, the 
outspoken young doctor w as a hero w h o w as bein g m ade to suffer for 
h is devotion to the cause o f dem ocracy. O f the rom an ce and its cu lm i
nation, h er fiance w rote w ith  unaccustom ed tenderness:

W hile listening to my conversations she grew so fam iliar with 
my thoughts, in a sense she was thus educated by me, so that I 
do not know anyone who could understand me better than she.
And I, I becam e fond of her, I knew not how or when; but one fine 
day I becam e aw are that unexpectedly she had taken possession 
of my heart. This happened at a very sad time. On the same day, 
the last day o f March, when m y little Rose was confirmed I 
received the official notification of my dismissal.

At that moment, I considered it more honorable to hide my 
feelings for Rose. . . . Thus I remained reserved, even after my 
appointment to Wurzburg had come, and yet I was unable to 
leave Berlin. And when I finally saw, how from day to day Rose 
was less able to hide her sadness, when I saw that she was suf
fering, and obviously on my account, I could not longer restrain 
m yself. On Monday, I had come to say goodbye, but the afternoon 
already found us in each other’s arms. Thus it happened.

As can  be gathered from  the foregoin g paragraph , Rose consid
ered h er role to be that o f help m eet to the great m an  she had m arried. 
She nurtured no am bition s for herself, save to sm ooth the path  for 
him . H is b r ie f description  indicates, in  fact, that h e educated h er for 
that kind o f partnership . V ery  little  has been w ritten  about her e x 
cept that apparen tly  no strain s in h er relationship  w ith  V irch ow  ever 
d isturbed the serene course o f th eir m arriage, or the stable hom e in 
w h ic h  th e ir  three sons and three daughters w ere  raised.

W hen the n ew  Professor o f  Pathology a rrived  in  W urzburg, he 
found there a con gen ial atm osphere quite different from  the bustling 
busyness o f B erlin . Set am ong vin eyards in  the rollin g B avarian  h ills  
through w h ic h  flows the M ain  R iver, the com m unity o f fifty thou
sand w as one o f those sm all gem s o f a un iversity  town for w h ich  
G erm an y is noted. T hrough out the n in eteen th century, it attracted a 
superior m ed ical facu lty , w hose lead in g lights at the tim e w ere, be
sides V irchow , Scanzoni and the em bryologist and m icroscopic anat
om ist A lb ert von K olliker. It w as at this ven erable  institution that the 
Professor o f  Physics, W ilh elm  Roentgen, w ould discover X -rays in 

i895-
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V irch o w ’s a rriv a l at the u n iversity  m ust h ave in tim idated som e 
o f h is fe llo w  fa cu lty  m em bers. H is ab rasive kn uckle-rapp in g o f the 
revered R okitansky, h is solution o f the fun dam en tal puzzle o f throm 
bosis and em bolism , h is  d iscovery o f the entity o f leukem ia, a ll gave 
h im  an a cad em ic stature un m atched by that o f any o f h is new  col
leagues, as w ell as the reputation o f b ein g a fo rcefu l defender o f his 
ow n view s. He w as teach in g h im se lf E nglish , w h ich , w ith  his a b ility  
to speak F rench, Italian, and D utch, gave h im  a m astery o f the five 
lan gu ages in  w h ic h  w ere w ritten  everyth in g that w as o f any im por
tance in  contem porary science; h is G reek, Latin, H ebrew , and A rabic 
w ere good enough to a llow  fa m ilia rity  w ith  older sources as w ell. 
M oreover, h is vo latile  po litica l reputation had preceded him . It w as 
not w ithout reason that the B avarian  m in istry  had resisted his ap 
pointm ent un til the relentless pressure from  Scanzoni and the 
b ureaucrats in  B erlin  forced them  to accede.

T h e y  need not h ave w orried. A lth ough  V irch o w  continued som e 
o f h is a ctiv ities  as a social reform er, he w as n either revolutionary nor 
contentious durin g the B avarian  period. He had com e too close to 
ru in  in  B erlin  to be less than  circum spect in  W urzburg. He kn ew  that 
i f  h e  w as to rea lize  his goal o f reform in g both the scien tific  and the 
sociological aspects o f m edicine, he m ust not continue on his in cen d i
a ry  path. H e began h is own reform ation  by a llow in g M edical Reform  
to die a  quiet death. T h e  n ext seven years w ere  to be devoted to 
science.

R u d olf V irch ow  w as only one o f m any chastened revolutionaries 
w hose appetite for conflict w as dulled  by the u ltim ate fa ilu re  o f the 
R evolutions o f 1848. A ll over Europe, id ealistic  young people becam e 
eith er discouraged or very  p ra ctica l or both, p lu n gin g them selves 
into w ork th at had no po litica l connections. T h e tw enty-year-old Ger
m an  Ferdinand Cohn, later to becom e a pioneer bacteriologist, ex 
pressed the pessim ism  o f the liberals in  his d iary note for Septem ber 
25,1849: “ G erm an y dead; F ran ce dead; Italy dead; H un gary dead; only 
ch olera  and court-m artials im m ortal. I h ave retired from  this un 
frien d ly  outside world, buried  m y se lf in  m y books and studies; seeing 
fe w  people, lea rn in g  m uch, only inspired  by nature.”

Freed from  po litica l distractions, V irch ow  m ade his tenure in 
W urzburg the m ost productive period o f his life. He w as surrounded 
by a sm all group o f able researchers, w ith  w hom  h e quickly  proved 
h is  a b ility  to w ork in  harm on y even  though h e had criticized  the 
w ork o f several o f them  prior to jo in in g  th eir com pany. He held the 
first C h a ir  o f P ath ological Anatom y in  G erm any; h e and K olliker, 
w ho had com e to the u n iversity  only the yea r before, attracted a large 
n um ber o f students. In fact, som e o f V irch o w ’s b iograp hers opine
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that had h e done n othin g else, the g a la xy  o f stars h e train ed durin g 
this tim e w ould h a ve  sufficed to establish  h im  as one o f the greatest 
teachers in  the history o f  m edicine.

T h e  students had good reason to congregate in  ever-in creasin g 
num bers. N ot only w as th eir professor a sch olar o f h igh  attainm ent, 
but h e w as en gaged in  projects o f the sort that fascin ated  the young 
p h ysician s w ho h ad  com e to learn  the n ew  scien tific  m edicine. In the 
sp ace o f the b arely  five years sin ce V irch o w  had graduated  from  
m ed ical school, h is w ork had transform ed the cu rricu lu m , at least in 
W urzburg. W hat he taugh t w as an epoch a w a y  from  w h at he had 
learn ed in  the lectu re h a lls  o f the F ried rich -W ilh elm s Institut. H is 
researches em b raced  the subjects o f inflam m ation, can cer, tubercu
losis, typhoid fever, cysts o f  the liver, k idn ey disease, cholera, cretin 
ism , am yloidosis, and the anatom y o f the skin, n ails, bone, cartilage, 
and conn ective tissue. H e undertook, w ith  others, the pu blication  o f 
a  six-volum e H andbook o f  Specia l Pathology a n d Therapeutics, and 
he collaborated  on a m an u al o f gen eral pathology. In 1851, h e and two 
o f h is colleagu es b egan  a  Yearbook o f  A chievem en ts a n d  Progress in  
M edicine, w h ich  h e continued to edit until h is death, by w h ic h  tim e 
it had long been  know n as V irchow ’s Yearbook.

D u rin g the W urzburg years, V irch ow  also developed som e o f the 
pedagogical m ethods h e w ould use throughout h is teach in g career. 
Most m em orable am ong them  w as his so-called table railroad, the 
m oving track that passed the dem onstration m icroscopes from  stu
dent to student so that each  m igh t peruse the slides set up by their 
teacher. T h e  rattlin g  o f the m ounted instrum ents as they traveled 
along the con veyan ce system  w as frequently  punctuated by V ir
ch ow ’s in jun ction  “ L earn  to see m icroscop ically .”

To learn  to see m icroscop ica lly  w as to m aster the instrum ent by 
w h ic h  m ed icin e w as b egin n in g to m agn ify  its v ie w  not only o f  the 
in fin itely  sm all processes o f  disease, but also o f  its ab ility  to correct 
them . Im provem ents that had only recently  been m ade in  the tech
nology o f the lens system s set the stage, as it w ere, for the gian t strides 
in  m ed icin e that w ere soon to be taken. M ore w ill be said  about the 
v ita l im portance to m ed ical progress o f those advances in  m icro
scope techn ique in  the n ext chapter, but for now  it is sufficient to 
point out that over the previous cen tury and a h a lf, no such  advances 
had taken place.

Most o f  the m a teria l that V irch o w  m ounted on the stages o f his 
students’ m icroscopes w a s used to dem onstrate his rap id ly  evolvin g 
ideas about the structure o f hum an  tissues. It w as in  W urzburg that 
h e developed h is thesis that the fu n dam en tal un it o f life  is the cell. 
T h e  w ord “ c e ll” had been  introduced into the vo cab u lary  o f  scien ce
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b y the p o lym ath ic  Robert Hooke in  h is book M icrographia, w ritten  
in  E n g lish  in  1665, durin g that b r ie f period w h en  so m an y observa
tions w ere b ein g m ade w ith  p rim itive  m icroscopes. H e wrote, “ I took 
a good c le a r  p iece o f  cork, and w ith  a  pen-knife sharpened as keen 
as a razor, I cut a p iece o f it off, and thereby le ft the su rface  o f it 
exceed in g smooth, then exa m in in g  it very  d iligen tly  w ith  a m icro
scope, m ethought I could perceive it to be a little  porous. T h ese pores 
or cells  w ere  not very  deep but consisted o f a great m an y little  boxes.” 
A lm ost tw o hundred years later, those “ great m any little  boxes” 
w ould be show n to be the b u ild in g b locks o f w h ich  a ll liv in g  organ 
ism s are  constructed.

From  tim e to tim e a fter  H ooke’s description, one investigator or 
another w ould  m ake referen ce to cells, w h eth er by that n am e or as 
“ globules,” or “ vesicles,” or “b ladders,” but th e ir  sign ifican ce re
m ain ed  obscure for that cen tury  and a h a lf  u n til the researches o f 
G iovan ni Battista A m ici and Joseph Jackson L ister resulted in  the 
developm ent o f n ew  lens system s, w ith  w h ich  a w ealth  o f observa
tions b egan  to be reported in  the years a fter 1830. T h e  first one o f 
m ajor im portance w as the discovery in  1831 by the E n g lish  botanist 
Robert B row n that ea ch  p lant ce ll contains w ith in  it a  core structure 
h e called  a nucleus.

B row n reported his observation in the sam e year in  w h ich  a 
tw enty-seven-year-old  G erm an law y er n am ed M atth ias Sch leiden  
b ecam e so despondent over h is inadeq uacies in  the p ractice  o f h is 
profession  that h e one day fired a b u llet into h is head. Fortunately for 
scien ce, e ith er h is  a im  or h is know ledge o f anatom y w as fau lty, and 
h e h it no v ita l part o f h is brain. Upon recoverin g, h e took up the study 
o f botany, w h ic h  w as a good thing, because he proved to be fa r  m ore 
adept w ith  plants than  w ith  p la in tiffs or pistols. In 1838, h e published 
w h a t w ould  prove to be a lan d m ark  paper describ in g experim ents 
w h ic h  supported h is theory that a ll p lan t tissues consist o f cells. 
A lth o u gh  h e erred in  statin g that each  c e ll develops spontaneously 
out o f the m a teria l in  its nucleus, h e had, by his m ajor step forw ard, 
established the b egin n in g o f a  ce ll theory o f life , and w ith  it the 
foundation  o f the m odern scien ce o f botany.

T h e  n ext ad van ce had its begin nin gs over coffee and cigars. L in 
gerin g one even in g a fter a  h earty  m eal w ith  h is frien d  Theodor 
S ch w an n, Sch le iden  discussed h is findings at length. Sch w an n, w ho 
w as one o f Johannes M u ller’s favo rite  pupils, had alread y seen n u
cleated  ce lls  in  an im al tissues. F ollow in g h is conversation  w ith  
Sch leiden, h e set about to prove that w h a t w as true in  botany w as true 
also in  zoology. In 1839 he published a book w hose title told it all: 
M icroscopic In vestigations o f  th e S im ila rities in  S tructure a n d De-
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velop m ent o f  A n im a ls and Plants. Sch w an n  w as sen sitive to the fact 
that h e w as treading on ground that had been the subject o f earnest 
debate for a score o f centuries, not only am ong investigators, but 
am ong ph ilosophers and theologians as w ell; h is subject m atter dealt 
w ith  the very  basis o f life . U n like Schleiden, w ho w as a Jew, and 
V irchow , w ho recogn ized no authority  h igh er than  the top o f h is own 
cran ium , the devoutly C atholic zoologist w as w illin g  to risk no possi
b ility  o f an ecclesiastica l rebuke. B efore p u b lish in g his book, he sub
m itted it to h is bishop for approval.

S ch w an n  w as no G alileo, and h is b ishop w as no Pope P aul V— his 
book w as found not to vio late  any dogm a. C om ing so closely upon the 
heels o f  S ch le iden ’s discovery, it proved to be the needed synthesis o f 
a ll the sign ifican t findings that had been m ade in  the m icroscopic 
study of cells  s in ce 1830. T h ere  had been such  a confusion  o f new  
inform ation  produced by so m any researchers that it had been grow 
in g  im possible to see c le a rly  through the profuse ju m b le  o f findings, 
or to separate valid  exp erim ents from  m isinterpreted observations. 
W ith  S ch le iden ’s w ork, and now  S ch w an n ’s, the b asic  elem ents o f the 
ce ll theory had been put forth. So linked  are the nam es o f those two 
scientists in  the m inds o f present-day biologists that it is rare  to hear 
one o f them  pronounced w ithout the other; it w ould be like saying 
G ilbert w ithout S u lliv an  or rock w ithout roll. Schleiden  and 
S ch w an n — the very  euphony o f it has been used as a m nem onic by 
fresh m an  biology students for a hundred years.

T h ere  is a statem ent in S ch w an n ’s book that establishes the fu n 
d am ental proposition o f h is theory: “T h ere  is one u n iversal prin cip le  
o f developm ent for the m ost elem entary parts o f organism s how ever 
they m ay differ, and that p rin cip le  is the form ation  o f the cells.” It 
w as to be understood that the ce ll itse lf is best described as a m icro
scopic m ass o f  protoplasm  enclosed w ith in  a m em brane, and en
dowed w ith  a life  o f  its own.

T h ere  rem ain ed  the p u zzle  o f w h ere  cells  com e from , and it is 
h ere that S ch w an n  w en t astray. H e believed that they arise not by 
generation  from  a parent ce ll but by a process analogous to crysta lli
zation  w ith in  the organism , from  a hypothetical m other liquor to 
w h ic h  h e gave the n am e “ cytoblastem a.”  Spontaneous generation, 
the concept that ea ch  n ew  organism  is n ew ly  produced from  elem en 
tary substances or even  nothingness, had been hotly debated since 
the b egin n in gs o f w estern  civilization . W ithout en tering into the 
theological im p licatio n s o f the argum ent, Louis P asteur w ould usher 
it perm an en tly  off the stage o f scien tific  consideration  a  fe w  decades 
later, but for the m om ent it form ed a  m ajor portion o f S ch w an n ’s 
concept o f  c e llu la r  developm ent.
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It w as R udolf V irch ow  w ho prepared the w ay for its exit. T h e 
year in  w h ich  S ch w an n ’s book appeared w as also the year in  w h ich  
V irch ow  b egan  h is m edical education at the F riedrich-W ilhelm s In- 
stitut. T h e  tran sfer o f  focus from  tissues to cells, and then the c la rifi
cation  o f the u n iversa lity  o f the structure o f a ll liv in g  things, stim u
lated  ever m ore effective research. V irtu a lly  every  m edical 
phenom enon studied by V irch ow  a fter h e began  his career as an 
investigator w as concerned in one w ay or another w ith  cells. In an 
1852 pub lication  d ealin g w ith  the cell as the basic unit o f nutrition, 
he not only m ade no m ention  o f the cytoblastem a, but announced 
that his experim ents led him  to the b e lie f that a n ew  cell can  be 
produced only by the division  into two o f a ce ll a lready present. Tw o 
years later, h e declared quite specifically , “T h ere is no life  excep t 
through d irect succession.” F in ally , in  1855, he w rote an a rtic le  in  his 
own A rch iv e  in  w h ich  h e spoke o f the pathology o f the future, the 
pathology w h ich  w ould deal w ith  events that occur w ith in  cells, 
events w h ich  m ain tain  life  w h en  they go w ell and cause disease 
w hen  they do not. It w as in  this paper that he used for the first tim e 
the aphorism  w h ich  w as to becom e the ra lly in g  cry  o f h is disciples: 
O m n is cellu la  a cellula, every  ce ll com es from  a previously  ex istin g 
cell. W ithout equivocation, he affirm ed the in evita b ility  o f h is con
clusion: “ No m atter how  w e tw ist and turn, w e sh a ll even tu ally  com e 
back to the c e ll.”

Another in evita b ility  w as that the preem in en ce R udolf V irchow  
had by this tim e attained in E uropean scien ce w ould ordain his being 
lured b ack  to a professorship in B erlin. He had been sought out by 
other un iversities, but, happy and productive in the id y llic  academ ia 
o f W urzburg, he refused them  all. T h e g em iitlich  co lleg ia lity  o f  h is 
fe llo w  teachers and h is separation from  the prick les o f politics 
calm ed his n atural pugnacity. He had three children  and the most 
supportive o f w ives. In W urzburg, he had allow ed h im se lf to grow  up. 
T h e R u d olf V irch ow  w ho in 1856 received  the ca ll to the C h air o f 
Pathology in  B erlin  w as a m uch w iser and m ore m ature m an than 
the fiery bridegroom  w hom  the police o f that city  had tried to exp el 
w h en  h e returned for h is w edding six  years earlier.

He agreed to accep t the post that w as now  so en treatingly offered, 
but he laid  down conditions. I f  the U n iversity  o f B erlin  w as to have 
h im  back, it w as to be on his ow n term s. A pathological institute m ust 
be bu ilt for him , in  w h ich  the p ractica l w ork o f research  and hospital 
pathology w ould be done. T h e b u ild in g w as rap id ly  erected, and V ir
chow  returned in  trium ph to be recognized as the m ost influential 
figure in  G erm an m edicine. From  this tim e on, a trend w h ich  had 
been in crea sin g ly  evident over the course o f  the previous decade
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b ecam e a fact— captured by R u d olf V irchow , the baton o f m edical 
leadership  passed from  F ran ce to the G erm an -speaking countries. 
T h ere  it w ould rem ain  un til the early  part o f the tw entieth  century, 
w h en  it w as w ren ched  aw ay  by w a r and the ascendancy o f A m erican  
science.

One o f V irch o w ’s first un dertakings in B erlin  w as to acq uain t the 
ph ysician s o f the city  w ith  the latest developm ents in  the field o f 
pathology, and w ith  h is ow n contributions. In order to present this 
m ateria l in a w ay  that w ould be com prehensib le to ordinary p racti
tioners, h e clarified  it, organized it, and put it into the form  o f tw enty 
consecutive lectures w h ich  h e delivered  at the n ew  P ath ological In
stitute b iw eek ly  betw een  F ebruary and A p ril o f  1858. He hired  a cer
tain H err L an gen haun  to sit in  the au d ien ce and take down the lec
tures in  shorthand e xa ctly  as h e presented them . A fter w h a t he 
describes as “but sligh t alterations,” he published them  as a book 
titled C ellular Pathology  in  the late sum m er. H is intention, he wrote 
in  the preface, w as “ to g ive  a concise v ie w  o f a com prehensive sub
ject.” So m u ch  interest w as aroused by both the origin ality  o f the 
v ie w  and the im portance o f the subject that h e w as required, before 
a  year had passed, to publish  another edition. T h e  first p aragrap h  in 
the second edition ’s p reface deserves to be reproduced here, because 
it says m uch about the scientist, h is book, and the reception it aroused 
in  the w orld com m unity o f m edicine:

The present attempt to bring the results o f my experience, 
w hich are at variance with what is ordinarily taught, before the 
notice o f the m edical public at large, in a connected form, has 
produced unexpected results; it has found m any friends and 
vigorous opponents. Both of these results are certainly very de
sirable; for my friends w ill find in this book no arbitrary settle
ment o f questions, nothing system atical or dogmatical, and my 
opponents w ill be compelled at length to abandon their fine 
phrases and to set to work and exam ine the matters for them
selves. Both can only contribute to the im pulsion and advance
ment of m edical science.

V irch o w ’s contribution “ to the im pulsion  and advan cem en t o f 
m edical scien ce” w as in ca lcu lable. A lm ost a cen tury later, E dw ard 
K rum bhaar, Professor o f  P athology at the U niversity o f P enn syl
va n ia  and a d istin guished h istorian  o f h is field, wrote, “T h is  book 
deserves to be placed w ith  V esaliu s’ Fabrica, H arvey ’s D e Motu, and 
M orgagni’s D e Sedibus  . . .  as the greatest tetrad o f m ed ical books
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sin ce H ippocrates.” In 1902, W illiam  W elch, w ho w as considered at 
the tim e the dean o f A m erican  m edicine, w rote that the estab lish
m ent by V irch ow  o f the doctrine o f ce llu la r  pathology m arked the 
“ greatest ad van ce w h ic h  scien tific  m ed icin e had m ade sin ce its be
g in n in g."

W hat V irch o w  accom p lished  in  C ellular Pathology  w as nothing 
less than  to en u n ciate  the p rin cip les upon w h ich  m ed ical research  
w ould be based for th e n ext hundred years and more. In one sw eep
in g  declaration, h e cleared  the m ed ical a ir  o f a ll residue o f hum ors 
and hum bug. T h e  re lian ce  on the evid en ce o f one’s senses dem anded 
by V esalius, the em p hasis on exp erim en t dem anded by H arvey and 
H unter, the pain stak in g search  for p rim ary seats o f sym ptom s de
m anded by M orgagni, the m eticulous correlation  betw een  the 
m an ifestation s o f disease and their an atom ical basis dem anded by 
L aen n ec— a ll found their point o f  focus in  the w ork o f R u d olf V ir
chow . In the sligh tly  purplish  prose o f one o f h is pupils, the physi- 
c ian -w riter C arl L u dw ig S ch le ich , “ H is w as an ea g le ’s eye, that saw  
deep into the m ost secret reaction  o f the sick  organism , and traced 
the grey footprints o f death  and disease over the flow er-strew n fields
o f life  He n ever rested in  his efforts to trace the dragon o f sickness
to its rem otest lair, and it w as his un forgettable ach ievem en t to fo l
low  it to its final retreat in  the m osaic cavern s o f the organism , the 
cells.”

S ch le ich ’s laven der lan gu age m ay be overblow n, but his d escrip
tion n everth eless underestim ates the m agn itude o f V irch o w ’s con tri
bution. H e did m u ch  m ore than  m erely  track the dragon to its m osaic 
caverns; he discovered that even the finite structure o f disordered 
anatom y is only a clue— the rea l cau se o f disease is to be found not 
in disorders o f  form  but in  disorders o f  function. It is not the w ay  the 
sick  ce ll looks that is the problem , but the w ay  it acts; the key is 
th erefore not the ce ll itself, but w h at goes on inside o f it; it is not to 
path o lo gical anatom y but to pathologic physiology that p h ysician s 
m ust look to solve the fun dam en tal riddles o f  sickness.

And so, a fter C ellu lar Pathology, m icroscopic studies o f h ealth y 
and diseased tissues b egan  to be used to investigate the ch em ical and 
ph ysica l events that w ere occu rrin g w ith in  cells. T h e  research  spe
cia lties  o f  physiology and b ioch em istry expan ded rapidly. P h ar
m acology im m ed iately  outgrew  its im ag e as som e kind o f m ed ical 
botany and began  to take on its r ig h tfu l role in  p avin g the pathw ays 
b ack  to b io ch em ical health . For the first tim e in  th e lon g history o f 
can ce r ’s destructiveness, the healers understood that m a lign an cies 
arise  from  norm al structures— a patien t’s first can cer ce ll is not an
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in vad in g parasite or a nubbin le ft over from  em b ryological develop
m ent, but the offspring o f a  h ealth y  parent in  w h ich  som e alteration  
has occurred.

T h a t the h ealth y  parent itse lf h ad  a h ealth y  parent w as another 
o f V irch o w ’s propositions. E ach  cell has a sire and a grandsire and 
a  great-grandsire and a d irect lin e  o f ancestry that, w ere it som ehow  
traceable, w ould lead in exorab ly  b ack  to the puddles o f prim ordial 
ooze in  w h ich  life  first arose so m any m illio n s o f years ago. A  cell 
reproduces itse lf by d ivid in g into tw o by a process called  m itosis; 
there is no spontaneous generation, th ere are no rabbits in  n ature’s 
hat. T h ere  is only a continuity  from  one c e llu la r  u n it to its offspring. 
A ll the cells  o f  a ll o f  us are cousins. M ore than  one biology teacher 
has illustrated  the consecutiveness o f the process by pointing out to 
h is class that each  tim e w e w ash  our hands, w e destroy n um berless 
thousands o f skin  cells, and thereby end a  lin e that stretches b ack  to 
the d im m est prehistory o f our species. T h e  very  origins o f life  go 
dow n the bathroom  drain  hundreds o f b illion s o f tim es ea ch  day.

T h ere  w as m ore. It is ex a ctly  because the c e ll is the cen ter o f a ll 
the inh erited  phenom ena o f life  that it is critica l to understand its 
relation sh ip  w ith  its environm ent, m ean in g not only its fe llo w  cells, 
but also the m edium  in w h ich  they exist together. T h a t m edium  is 
called  the ex tra ce llu la r  fluid. T h e  ex tra ce llu la r  fluid not only brings 
n ourishm ent to each  cell, but at the sam e tim e provides it w ith  a 
v e h icle  for the disposal o f  the w astes produced by its functioning. 
T w en ty  years a fter  C ellu lar Pathology, the F ren ch  physiologist 
C laude B ernard introduced the concept o f the m ilieu  interieur, the 
internal en viron m ent in w h ich  the cells  are  bathed and from  w h ich  
they take the m ateria ls they need for life , retu rn in g to it the end 
products o f their m etabolism .

T h e  cycle  o f  W illiam  H arvey w as thus com pleted: the c ircu latin g  
blood replen ishes and sanitizes the e xtra ce llu la r  fluid, w h ich  is b asi
c a lly  a filtered product o f itself. T h e  m ateria ls brought by the blood 
to the ex tra ce llu la r  fluid pass into the ce ll in  exch a n g e for those end 
products the ce ll no longer needs or those w h ich  it has produced to 
supply the needs o f other cells, such  as horm ones and digestive en 
zym es. T h e  process is called  osmosis. W hen the philosophers o f pre
vious cen turies had so b lith ely  spoken o f the b alan ce o f nature, and 
o f the an im al econom y, they n ever rea lly  kn ew  how  to define those 
in exact term s, although they used them  freely. T h e  w ork o f R udolf 
V irch ow  u ltim ately  led to the d iscovery o f their m eaning: the exq uis
ite b a la n ce  o f nature that provides the m u tu ally  n ourish in g ex 
ch an ges o f w h ic h  every  c e ll partakes, in  every liv in g  thing.
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T h e a n im a l or p lan t thus is to be v iew ed  as a com plex organism  
m ade up o f an assem b lage o f sim ple m icroscop ic organism s, the 
cells, in  b io ch em ical b a lan ce w ith  th e n ourish in g fluid in  w h ich  they 
are  bathed. E ach  o f those in d iv id u al ce lls  m akes its ow n h ig h ly  spe
cific  contribution  to the life  o f the a n im a l or plant. S im ila r  kinds o f 
ce lls  doing a s im ila r  type o f job tend to be grouped together w ith in  
the tissues that m ake up the organs o f the body. A  sin gle hum an  
organ, such  as the spleen  or kidney, carries out m u ltip le  functions 
b ecau se it has m u ltip le  tissues and m u ltip le  kinds o f cells w ith in  it.

C onsider a short tub ular len gth  o f upper intestine, w ith  its v a r i
ous layers. T h ere  is an extern al coating o f shiny, m oist protective 
tissue w hose flattened cells en able the gut to slith er sa fe ly  again st its 
ad jacen t coils in  the cap acious recesses o f the abdom en; ju st inside 
th is is a layer o f variou sly  oriented m u scle  tissues that cau se the gut 
to un dulate and squeeze in  such  a w ay  that it grinds up food and 
m ixes it w ith  in testin al ju ic e  so that it can peristalse its w ay  onward; 
the innerm ost laye r  is com posed o f absorptive tissue w hose cells, in 
addition to secretin g m ucus, a llow  digested n utrients to pass through 
to enter the tiny cap illa ries  o f th e bloodstream ; the cap illa rie s  enter 
deeper vessels w h ich  course through yet another layer, w h ich  not 
only fun ctions as a cushion  betw een absorptive lin in g  and m uscle 
tissue but also contains clum p s o f lym p h atic  cells that filter filth and 
p artak e in  as yet undiscovered m echan ism s o f im m unity. T h ere  is 
more: the in n er lin in g  is bejew eled  w ith  tiny nests o f horm one- and 
enzym e-producing cells, and w ho know s w h at else. T h e  intestine, by 
the w ay, is a sim ple organ. T ry  the liver.

It is not difficult to understand w h y a scientist as sociologically  
a w are  as R u d olf V irch o w  should h a ve  seen an analogy betw een  the 
w h ole  organism  and the State. T h e  State is, a fter a ll, m ade up o f 
m an y in d iv id u als o f d ifferen t sorts, grouped into econom ic, social, 
and po litica l organization s that serve the com m on good in  distinct 
w ays. A lthough the w h ole  organism  m ay be governed from  a cen tral 
station, its life  is rea lly  the totality o f the lives o f each  o f the in d iv id 
ual m em bers. To quote from  the first lecture o f  C ellu lar Pathology:

The structural composition of a body of considerable size, a so- 
called individual, alw ays represents a kind of social arrange
ment o f parts, an arrangem ent o f a social kind, in which a num 
ber o f individual existences are m utually dependent, but in such 
a way, that every elem ent has its own special action, and, even 
though it derives its stim ulus to activity from other parts, yet 
alone effects the actual perform ance of its own duties.
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T h e  m ajor p rin cip les set forth  in  C ellu lar Pathology  rem ain  the 
m ajor p rin cip les o f  m ed ical scien ce today. C ertain ly, V irch ow  m ade 
errors in  som e o f h is form ulations. Som e o f the errors w ere u n avoid a
b le  becau se o f the state o f know ledge and technology o f h is tim e, and 
som e w ere due to flaw ed reasonin g that did not hold up again st the 
evid en ce discovered by later w orkers. But h e m anaged to d isen fran 
ch ise  the system atists and to build  the true lastin g  fram ew o rk  whose 
b lu ep rin t had eluded a ll o f  h is predecessors. H e b u ilt it on the solid 
foundation  o f the scien tific  m ethod.

T w o m onths a fter  R u d olf V irch o w ’s b irth  in  P om erania, there 
had com e into the w orld in  the city o f  Rouen a Fren ch  in fa n t w h o w as 
destined to w rite  a book that w ould prove to be, lik e  C ellular P athol
ogy, another o f those startlin g path-pointers to m odern thought. One 
year b efore the pu blication  o f V irch o w ’s text, the F ren ch m an ’s book 
appeared on the sh elves o f P arisian  dealers. It w as a scandalous 
novel called  M adam e Bovary. Its author, G ustave Flaubert, and his 
p u b lish er had survived  a form al indictm en t on ch arges o f im m oral
ity w h en  th e w ork had  ea rlie r  been printed as a series in  the R evue  
de Paris. A t that tim e, the d ispirited  and p essim istic F lau b ert had 
w ritten  to a friend: “ T h is  book is m u ch  m ore in d icative  o f patien ce 
than  o f genius, o f  labor than  o f talent.” Had h e been asked, R udolf 
V irch ow  w ould  h ave said the sam e th in g about C ellu lar Pathology, 
but for a d ifferen t reason. F laubert said  it because h e believed  it. 
V irch ow  by then knew  enough to h ide h is  in h erent im m odesty, and 
so h e too w ould  h a ve  denied w h a t w as obvious to a n y  clear-eyed 
reader— not only patien ce and labor, but also genius and talent are in 
abundant evid en ce on ea ch  page o f both o f the two m asterw orks.

V irch o w  had a ll o f  those q ualities in  abundance, and  h e did not 
spare th eir use, nor did h e restrict it to the field o f  scien tific  research. 
H is b e lie f  in  the m u tu al dependence o f the b asic  un its o f  socia l orga
n ization  extended itse lf to the body politic. H avin g returned to Berlin, 
he returned also to the insistent rum blings o f h is lib era l conscience. 
In h is later years he w ould becom e know n as “ the Pope o f G erm an 
m edicin e,” but h e w as another kind o f Pope as w ell, in  his dedication 
to the E n glish  poet’s proposition that the proper study o f m ankind  is 
m an.

T h ere  h ave been so m an y confused m ean in gs o f the w ord “ h u 
m an ism ,” esp ecia lly  in  late-tw en tieth-century A m erica, that it is re
fresh in g  to look b ack  at its definition by the p recise m ind o f R udolf 
V irchow ; he saw  h u m an ism  as h a vin g  evolved sin ce the R enaissance 
to a llow  for the insights o f  science: “the scien tific  know ledge o f the 
m an ifold  and various relations o f the th o u gh tfu l in d iv id u al person
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to the ever-ch an gin g w orld.” Such a definition included cells, psyche, 
and social status. It included the h ealth  o f ea ch  organ, the h ea lth  o f 
the en tire person, and the h ea lth  o f the society. M an w as to be studied 
not only w ith  the m icroscope, but w ith  the m acroscopic v ie w  that 
sees the u n iversa l vision  o f h is hum anity. To th is end, it w as neces
sary for V irch o w  to return  to politics.

In 1859, V irch o w  w as elected a m em ber o f the B erlin  C ity  Coun
cil, an office h e w ould hold for forty-tw o years. T h is  w as follow ed in 
1862 by h is election  to the P russian  House o f D eputies, w h ere he 
b ecam e one o f the founders o f the rad ica l G erm an Progressive Party. 
From  1880 to 1893, he w as a m em ber o f the R eichstag. M ost o f h is w ork 
on the C ity  C oun cil dealt w ith  p ub lic h ea lth  m atters, large ly  in  an 
attem pt to solve the d read fu l problem s that existed  at that tim e in  the 
hospital system  and in  the sanitation  o f the m un icipality . Most B er
lin ers had no indoor toilets or cen tral w ater supply. T h e  toilets that 
did exist em ptied  into deep gutters lead in g to the c ity ’s can als and the 
fouled  depths o f the sluggish  Spree R iver. Som e observers h ave 
called  m id-nineteenth-century B erlin  a city  b u ilt on a sewer. V arious 
foreign  visitors h a ve  le ft accounts o f  the ever-present stench o f 
h u m an  leavin gs that corrupted the air. T h e  nostrils o f  the young 
H enry A dam s, recen tly  a rrived  from  the pristin e precincts o f Boston, 
w ere p a rticu la rly  offended. In later years h e w rote o f the cap ita l c ity  
o f  G erm an y that it w as “ dirty, u n civilized , and in  most respects dis
quieting. . . .  T h e  condition o f G erm an y w as a scan dal and n uisan ce 
to ev ery  earnest G erm an, a ll o f w hose en ergies w ere turned to re
fo rm in g it from  top to bottom .”

A m ong the most earnest, and certain ly  the m ost en ergetic, o f the 
reform ers w as C ity C oun cillor R u d olf V irchow . D riven  along by the 
vigor o f h is enthusiasm s, the c iv ic  authorities adopted h is program s 
for im p rovin g the sew age system , revam p in g the old in effective  hos
p ital organization, and setting new  crite ria  o f  h ygien e for the public 
schools. H e w as responsible also for institutin g stricter m ethods o f 
food inspection  and elevation  o f the standards for the tra in in g  o f 
nurses. D u rin g h is four decades o f service  to the city, h is influence 
w rough t m ajor ch an ges in  every  area  o f p ub lic health . By the turn of 
the century, the in d iv id u al un its w ho w ere his fe llo w  B erlin ers w ere 
surrounded in  a ll aspects o f th eir lives by an en viron m ent fa r  m ore 
n ou rish in g and san itary  than the m ilie u  in  w h ic h  h e found them  
w h en  he took up his labors in  1859. T h e  en tire organism  o f B erlin  w as 
h ea lth ier  by far. A t h is death  in  1902, th e B ritish  M edical Journal 
correctly  pointed out: “ It is not too m u ch  to say that m odern B erlin  
is a  sp lendid  m onum ent o f h is zea l in  the service  o f  h is country.”
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V irch o w  did for the physiology o f h is city  w h a t C hristopher W ren did 
for the anatom y o f London.

In m atters strictly  po litical, how ever, V irch o w ’s labors w ere to be 
larg e ly  in  vain . Junker-led in  the person o f Otto von B ism arck  after 
1862, G erm an y pursued a relen tless course tow ard conservatism , 
ch au vin ism , and E uropean suprem acy. T h e  Im p erial G erm any en vi
sioned by B ism arck  w as to be d irected by an aristocracy  o f princes 
and P russian  landow ners. A lthough, p arad oxically , a  good m any lib 
eral and dem ocratic gain s w ere m ade durin g h is tenure, they w ere 
m ean t only to b lun t the dem ands o f the progressives, to “ steal the 
socialists’ thunder,” as B ism arck h im se lf put it. T h e  tone o f h is re
gim e w as set by a sin gle  sentence in  the first speech he m ade after 
h is appointm ent as prim e m inister: “T h e  great questions o f our day 
cannot b e solved by speeches and m ajority  votes— that w as the great 
m istake o f 1848 and 1849— but by blood and iron.”

T h e  y ea r in  w h ic h  B ism arck  w as chosen to lead  G erm an y w as 
the year in w h ic h  R u d olf V irch o w  w as elected to the Abgeordenten- 
haus, or House o f D eputies, w h ich  w as the low er ch am b er o f the 
P russian  Diet. T h e  upper ch am b er w as the H errenhaus, or House o f 
Lords. A con cu rren ce o f tim in g and a collision  o f tem peram ent set 
the stage for a personal an tip ath y betw een  the two strong-w illed m en 
that persisted u n til the end o f the ch an cello r’s career in  1890. V ir
ch ow  w as no lon ger a m ere provocateur  as h e had been in  1848, but 
a m ature p o litica l figure w ho spoke again st the policies o f the regim e 
w ith  lo g ic  and determ ination; h e  m ade the G erm an  Progressive 
Party, w ith  h im se lf as its c h ie f  goad, the constant antagonist o f B is
m arck ’s m achin ations.

M atters cam e to a  head in  1865. V irchow , as ch airm an  o f the 
finan ce com m ittee o f the House o f D eputies, defeated B ism arck ’s 
dem and for an  appropriation  to expan d the G erm an navy. Seekin g a 
pretext to rid h im se lf for good o f h is irritatin g  opponent, B ism arck 
accused the scrapp y opposition leader o f h a vin g  called  h im  a liar 
durin g the course o f the debate. T h a t B ism arck  did plenty o f  ly in g  is 
som ething that w as n ever doubted by any o f h is contem poraries, and 
V irch o w  w as certain ly  not the first opponent to ca ll h im  on it. N ever
theless, the b raw ny, p h ysica lly  im posing Junker sent the slight, be
spectacled  professor a letter o f  ch allen ge  to a duel, n am in g the m in is
ter o f w a r as h is second. It w as an  act o f  cow ard ice on B ism arck ’s 
part; exp ert in the use o f sword and pistol, sk illed  in  a ll the question
able arts o f  the P russian  d u elin g class, h e had stooped to a revenge 
that w as lau g h a b le  in  its unseem liness. V irch ow  did, in  fact, laugh. 
W hat gave h im  even m ore satisfaction  w as to m ake others laugh  too,
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b y offerin g to accep t the ch allen ge  only i f  h is opponent w ould agree 
to figh ting it out w ith  scalpels. H is final d erisive response w as to point 
out that h is life  w as too im portant to be offered up as a silly  sacrifice 
to h is c h a llen g e r ’s honor. T h e  duel n ever took place.

But a fter B ism arck  h ad  m anaged to m an ip u late  P russia  into his 
m uch-desired w a r again st A ustria  and the rest o f G erm an y in  1866, 
the success o f that venture increased  h is  strength and sp lit the oppo
sition. G erm an y w as now  w e ll on the w a y  tow ard unification, an 
outcom e so w id ely  w ish ed  by its c itizen ry  that even the libera ls fell, 
for the m ost part, into the prim e m in ister’s bed. V irch o w ’s pow er to 
lead  a strong opposition w as broken. No longer did h e represent the 
m ajo rity  view point; he w as th ereafter the vo ice only o f a sm all group 
o f progressive thinkers. T h ou gh  h e w as elected to the G erm an 
R eich stag in  1880, he took little  part in  the debates o f that p a rlia m en 
tary body.

I f  h is po litica l enem ies had raised an y questions about V irch o w ’s 
p h ysica l courage in  the w ake o f the aborted duel o f 1865, they w ere 
answ ered  by his service  in  the Franco-P russian  W ar o f 1870-1871. 
W ith  his tw o older sons as orderlies, h e put h im se lf in  ch arge o f the 
first hospital train  that w en t to the front. He took an activ e  role in 
carin g  for the wounded, most conspicuously in  the fighting around 
Metz. A lthough both o f h is boys cam e dow n w ith  typhus, from  w h ich  
they fortun ately  recovered, h e continued his w ork to assure the 
proper treatm ent and transportation o f the injured troops. M uch im 
pressed by the w ork done by A m erican  p h ysician s durin g the C ivil 
W ar, h e used som e o f their m ethods o f design in  the b u ild in g o f 
m ilitary  hospitals.

T h e  Red Cross, w h ich  had been officially  recognized  only four 
years before, at the G eneva C on ference o f 1866, represented to V ir
chow  the finest exem p lification  o f the proper ideology-blind h u m a n i
tarian  instincts o f the art o f h ealin g. H e wrote:

The mission o f m edicine is above all to prepare for the era of 
peace. In the midst of the horrors o f war, she and she alone is 
officially called upon to be present on the battlefield as the repre
sentative o f hum anity and peace among men. Without dis
crim inating, she takes friend and foe alike into her helping 
arms, to heal the bleeding wound, to nurse the broken limb, to 
cool the thirsty lips. In the powder-smoke of battle, she unfurls 
the banner w ith the red cross on it, w hich a ll civilized nations 
have now recognized as the symbol o f immunity. She erects a 
sacred asylum  for the wounded, protecting them from further
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Rudolf Virchow—the physical anthropologist and some friends. (The 
Bettmann Archive)

attack, and assuring them of skilled assistance. W herever there 
is need, her sim ple tents and barracks are erected, as shelters of 
human love and compassion.

W hen the w a r ended, V irch ow  returned to scien ce. But though he 
continued to m ake contributions to the literatu re o f pathology, he 
spent h is research  en ergies in crea sin g ly  w ith  anthropology rath er 
than w ith  m edicine, even tu ally  producing a total o f 1,180 publication s 
in  that field, in clu d in g several books. T h e  an th rop ological studies 
grew  out o f h is n ever-en ding search  for the origin s o f  life . W hether 
seekin g m an ’s essen ce in the protoplasm  o f his cells  or in  the struc
ture o f h is skull, the quest w as a lw ays the sam e— w h a t is that essence, 
how  did it get its start, by w h at path has it arrived  w h ere it is today, 
and w h at can  be done to keep it in  harm on y w ith  its fe llow s and its 
environm ent? For a ll tim e, those w ill rem ain  the etern al questions, 
tow ard w hose answ ers no one has ever taken greater steps than R u
d olf V irchow .

T h e  w ork in anthropology thus n atu ra lly  extended itse lf  into 
ethnology and archaeology, as V irch ow  sought to understand the 
n ature and origins o f races, cultures, and an cien t c ivilizatio n s. A l
w ays an a ctiv e  m em ber o f num erous m edical organizations, h e now



R udolf Virchow 333

b ecam e instrum ental in  the foun ding o f the G erm an  A n thropologi
ca l Society and the B erlin  Society for Anthropology, E thnology, and 
P rim itive  H istory. He edited several jou rn als in  these d iscip lin es and 
h e w as a founder o f the M useum  o f E thnology in  B erlin. A m ong the 
assistant curators w ho cam e under h is in flu en ce at the m useum , 
from  1883 to 1886, w as a young m an  n am ed F ran z Boas, w ho later 
em igrated  to the U nited States, w h ere  h e b ecam e a  m ajor force in  
A m erican  anthropology. To m any, Boas is best know n as the teacher 
o f M argaret Mead.

V irch ow  arran ged  the fin an cin g o f an y num ber o f anthropologi
ca l and arch aeo lo g ica l expeditions, and h e person ally  took part in  
several h im self. A m ong them  w as the fam ous d ig in  w h ich  H ein rich  
Sch liem an n  discovered the ruin s o f an cien t Troy. Several colleagues 
w h o accom p an ied  V irch o w  on h is T ro jan  jou rn ey h ave le ft rem in is
cen ces o f h is m ed ical care  o f the im poverished  local population o f 
the area  in  w h ich  they w ere w orking. It w as due to his frien d sh ip  
w ith  the perip atetic Sch liem an n, w ho had becom e an A m erican  c iti
zen, th at the latter donated h is d iscovered treasures to the B erlin  
M useum  o f Ethnology.

T h ere  w ere other digs, in  the C aucasus and in  Egypt. In each 
study, V irch ow  applied  a ll o f the tools o f  the em ergin g scien tific  
technology to aid h im  in solving the riddles presented by his findings. 
W hen C onrad R oentgen discovered X -rays in  1895, V irchow , although 
seven ty-four years old, w as q u ick  to put them  to use in  the analysis 
o f  h is un earthed finds. T h e  va lu e  o f such  studies, h is lead ersh ip  o f 
societies and journals, and his m ajor contributions to the theory o f 
sk u ll grow th m ade V irch ow  one o f the leaders o f G erm an anthropol
ogy. Indeed, so prom inent a figure is h e  in  the history o f that d isc i
p lin e  that m any o f its fraters h a ve  no idea that h e held  equal status 
in  the field o f  m edical scien ce, or they assum e that the foun der o f 
c e llu la r  pathology m ust be som e other fe llo w  w ith  the sam e nam e.

Som ehow , b ecau se o f the popularized  form  o f history that recalls 
the events o f  the past as a series o f  anecdotes, R u d olf V irch ow  is best 
rem em bered by m ore than a fe w  as th e disprover o f one o f h is fa th er
lan d ’s m ost dangerous n ational m yths, the theory o f G erm an ra c ia l 
purity. T h e  pern iciou s fan tasy  o f d irect descent from  som e m igh ty  
G erm an ic Volk or b ioethn ic nation has been used to ju stify  som e of 
the m ost hein ous crim es in  the history o f m ankind. On a lesser scale 
o f m alice, that bogus b e lie f  has excluded  som e o f the n ation ’s great
est figures from  bein g accepted as fu ll m em bers in  the com m unity o f 
G erm an -speaking peoples.

Part o f the m ythology that follow s from  the b e lie f  in  an un adul
terated Volk is the m isch ievo u s proposition that no one can  be a
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G erm an in  the cu ltu ra l sense unless he is also a G erm an  in  the sense 
o f stainless biology. T h e  n ext m alicious step from  such  an  absurdity 
is to im pugn  the patriotism  o f everyone w hose p h ysica l ch aracteris
tics m ark  h im  as not d irectly  descended from  the fan tasized  tall, 
blond, blue-eyed w a rriors o f  days gone by. T h e rea lity  around them  
o f a  great va riety  in  the height, shape, and colorin g o f th eir ethnic 
fe llow s has n ever been perm itted to in terfere  w ith  the self-righteous 
can t o f  racists, be they G erm an or an yth in g else.

Little  w onder, considerin g his ow n S la v ic  ancestry, that V irchow , 
as one o f the greatest contributors to his country’s culture, should 
scoff at this offense to both h u m an ism  and scien tific  reality. His 
d etailed  studies o f  the structure o f tribal skulls dug up a ll over north
ern cen tral E urope convinced h im  o f the im p la u sib ility  o f  there h a v 
ing been an y arch etyp al G erm an ic progenitors. To prove h is point 
further, he undertook in  1876 to conduct a survey o f som e 6,760,000 
G erm an schoolchildren  to determ in e frequen cies o f various com bi
nations o f eye, skin, and h a ir  color. R esearchers in  A ustria, H olland, 
B elgium , and Sw itzerlan d  soon began sim ilar  studies o f their own.

T h e  results w ere as m igh t h a ve  been expected  by anyone w ho 
w as not blind. F ew er than 32 percent o f  G erm an ch ild ren  had the 
supposed colorin g o f th eir pu tative T eu ton ic  ancestors, w h ile  m ore 
than  54 percent w ere a m on grelly  m ixtu re  o f color types. M ore than 
14 percent w ere  found to be fu ll “b row n s” : b row n  eyes, brow n hair, 
and b row n ish  skin.

T h e  census o f the Jew ish  ch ild ren  o f G erm an y w as m ade sep a
rately, and its alm ost predictable outcom e lent pu b lic  support to V ir
ch ow ’s oft-pronounced rejection  o f the ris in g  tide o f G erm an anti- 
Sem itism . A lth ough  the Jew ish  group as a w h ole  had a sign ifican tly  
h igh er proportion o f “b row n s” at 42 percent, m ore than  11 percen t had 
the perfect blond h air, b lu e eyes, and ligh t skin  o f the idealized, albeit 
n onexistent, pure strain  o f Teutons. T h e  rem ain in g  47 percent 
dem onstrated the sam e m ongrel m ix  o f hues as did the m ajority  o f 
th eir G erm an classm ates. T h e  final results o f  the study w ere pub
lish ed  in th e A rch iv e  o f  Pathology  in  1886, three years b efore the birth*•
o f A d o lf H itler. O f the m any reasons invoked by the d ictator to casti
gate V irch o w ’s m em ory, the eth n ic  census ranked at the top o f the 
list.

V irch o w  enjoyed n othin g m ore than this kind o f study, because 
it gave the lie  to a  popular m isconception  that seem ed to h a ve  a basis 
in  som e au th oritative source or accepted  wisdom . To him , the first 
business o f both scien ce and politics w as to expose the flim sy tissue 
o f w h ic h  an unsupported doctrine w as woven, and then to undo its 
threads and cast them  to th e fou r w inds. O nce h e had blow n up an



R udolf Virchow 335

erroneous theory, he pursued the unsolved problem ’s solution like  a 
sleuth, un til h e w as able to rep lace the old error w ith  a form ulation  
that w as in  accordan ce w ith  observable phenom ena and verifiable 
experim ents, and w as susceptible o f b ein g proved true. But even this 
w as u su ally  not enough. H avin g arrived  at the new  doctrine, h e con
sidered it im p erative  that it b e announced to the w orld in  such an 
em p h atic  w ay  that not only w ould it be accepted  as a defin itive truth, 
but its author w ould be h ailed  as the sole d iscoverer o f a new  conti
nent o f  thought.

It w as in  this latter aspect o f h is scien tific  quest that V irch ow  
exposed h im se lf a ll o f h is life  to ch arges o f self-prom otion. H avin g 
m ade one o f h is surpassing contributions, he w as reluctan t to share 
the lau rels w ith  others w hose w ork m igh t in  an y w ay  dim  the luster 
o f h is ow n priority. No m atter how  independently he had reached  his 
conclusions, there w ere a lw ays a few  investigators w hose efforts had 
p aralleled  his. But for acciden ts o f tim in g and the vagaries o f  re
search, for exam ple, w e w ould today credit m uch o f the ce ll theory 
to the G erm an  scientist Robert R em ak or the E n glish m an  John Good- 
sir. V irch o w  took his research  ju st a little  fu rth er than they took 
theirs, and put forth  h is scien tific  argum en t ju st a little  better. As one 
o f his biographers, E rw in  A ckerkn echt, has stated: “ In addition to the 
fa ct that V irch o w ’s findings w ere m ore m ean in gfu l, h e  propagated 
them  w ith  that tireless zeal and alm ost sin ister en ergy in w h ich  
nobody has ever excelled  h im .”

In spite o f V irch o w ’s great popularity in  England, a few  o f that 
country’s scientists h ave not to this day forgiven  h im  for fa ilin g  to 
accord w h a t they consider proper honor to Goodsir. A s recen tly  as 
1958, Professor A. H. T. Robb-Sm ith o f O xford ’s R ad cliffe  Infirm ary 
w as provoked to w rite  a  letter to the L an cet in  w h ich  h e pointed out 
that the fam ous aphorism  O m nis cellu la  a cellu la  had actu ally  been 
first used by som eone nam ed R aspail in  1825. T h e occasion o f Robb- 
S m ith ’s letter w as the cerem on ial surrounding the cen ten n ial o f C ell
ular Pathology, to w h ich  he replied  in  part that w h ile  “ it is chu rlish  
to den igrate the com m em oration  o f a great m an ’s achievem ents 
. . . V irch o w ’s great contribution to the concept o f the continuity o f 
ce ll life  w as not his orig in ality  o f thought . . . but his propagandist 
ab ility  to con vin ce his colleagues o f the absolute rightn ess o f  his 
view s.”

O f course, the accused propagandist w ould not h a ve  been so suc
cessfu l at h is cam p aign s had he not h im se lf been so com pletely  con
vin ced  o f his “absolute rightness,” a conviction  that w as strength
ened in  every  in stan ce by the sheer vo lu m e o f the docum entation he 
provided for h is opinions. H e n ever presented an idea that w as h a lf
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baked; though h is theories, like  those o f a ll scientists, w ere n either 
perfect nor com plete, they n ever lacked  for supporting evidence. 
Self-aggran d izem en t w as not his forem ost m otive, i f  indeed it w as a 
m otive at all. H e w anted only to a ch ie ve  recognition  for the theories 
them selves, and it w as to th is end that h e adm ittedly w en t out on the 
hustings. T h e  hustin gs o f scien ce bein g region al m eetings and schol
arly  journals, h e w as a prolific  w riter and a frequent presence at 
gath erin gs o f h is peers, as w e ll as a lead er in  several prom inent 
m ed ical societies. In the fo llo w in g  ch ap ter there w ill be described 
the sim ilar  scien tific  evan gelism  o f a m uch m ore self-effacin g p h ysi
cian, Joseph Lister, w ho understood as w ell as h is G erm an colleague 
the p ragm atic  n ecessity  o f prop agan dizin g for truth.

“ S elf-effa cin g” w as not an ad jective  that has ever been used in  
relation  to R u d o lf V irchow . T h e  brashness o f the young agitator o f 
1848 m atured into the certitude o f the Pope o f G erm an  m edicine. In 
1868, h e w rote an  accu rate  ap p raisal o f the in flu en ce h e k n ew  he 
w ould h a ve  on the generations to come: “ W hen they speak o f the 
G erm an School, it is m e that they m ean .”

Such  a m an  does not treat h is students w ith  kid-glove gentleness. 
He w as a bit o f  a m artinet, w ho w as irresistib ly  g iven  to drippin g 
sarcastic  acid  on the in te llectu al fingers o f  fu m b lin g  assistants. 
N evertheless, though they som etim es trem bled in his presence, a ll 
w ho dealt w ith  h im  knew  that th eir professor w as b asica lly  a kindly 
m an, and h is generosity o f  sp irit earned h im  the loyalty  o f several 
generations o f youn ger scientists; the success o f  m any o f them  w as 
due in  no sm all part to h is en couragem en t and his in culcation  of 
m eticulous patterns o f thinking.

C arl S ch le ich  w as V irch o w ’s assistant at the C h arite  for three 
years. In h is autobiography, Those Were Good Days, he gives a  viv id  
description  o f h is first encounter w ith  his ch ief, then sixty-tw o years 
old. T h e  new  assistants w ere dressed in  the form al attire w h ich  w as 
de rigueur  on such  occasions:

We stood before the door in dress coats, w hite ties, gloves, and 
silk hats. . . . The door opened; the ch ief attendant, Hiibner, 
Virchow ’s autocratic factotum, ushered us “m edical appren
tices,” as he called all probationers, into the room, and we stood 
before the potentate: a little yellow-skinned, owl-faced, specta
cled man w ith peculiarly piercing yet slightly veiled eyes, w hich 
were conspicuously lacking in eyelashes. T he eyelids were 
parchm ent-like and thin as paper. The nose was firm ly ch i
selled, expressing the pride o f its owner in its gracefully curving 
nostrils, w hich quivered, as though h a lf scornfully, when he
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death. (The Bettmann Archive)
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spoke. The lips were pale and bloodless, and the grey beard was 
thin. He w as eating a roll and butter as we entered, and beside 
his plate stood a cup of cafe-au-lait. This was his lunch; his only 
refreshm ent between breakfast and dinner, though his day was 
spent in lecturing, receiving callers, exam ining candidates, re
cording the findings o f the dissecting room, m aking anthropo
logical measurements, attending the sessions of parliam ent, etc.
His w ife, who in her m anners and way of speaking had acquired 
the very rhythm  of her husband, and was entirely under the 
spell o f his eminence, told me once that Virchow almost always 
worked until 1:00 a .m . and later at home, and was never in bed 
after 6:00 a .m . Nevertheless, during the six semesters w hich I 

spent in his Institute he w as never once absent (apart from  holi
days and professional journeys).

V irch ow  w as not an  ascetic, but h e did liv e  a sim ple, unadorned 
life , w ithout ostentation or an y need for socia l d eferen ce from  or to 
anyone. D istinctions, honors, and p laudits cam e to h im  aplenty, but 
they n ever chan ged  the sim p licity  o f h is attitude tow ard him self. 
Pope he m ay h a ve  been, but he w as a com m on m an w ith al, free  of 
pretension and free o f class consciousness. At his death, a corre
spondent for the Tim es  o f London wrote:

He was alw ays the same, whether shaking hands with Royalty, 
accepting the respectful hom age of an important deputation, 
packing up in his own house, or lecturing to the most scientific 
gathering in the world— alw ays the sim ple little grey man, sin
cere, kindly, unassuming, absorbed in his subject, not in him self, 
cram m ed with information, profound and penetrating in 
thought, plain in utterance, the embodiment of accurate knowl
edge and sound judgement, the true servant of truth.

It w as said  o f V irch o w  by one o f h is students that the only reason 
he rode in  the second-class ra ilw a y  ca rria g e  on his frequent ex cu r
sions w as that there w as no third class. W ith friends he w as a genial 
com panion w ho loved to hoist a seidel o f beer and sin g a song once 
in  a w h ile . H is ch ild ren  adored him , although the hours h e spent 
w ith  them  w ere restricted to w eekends and som e vacations. As has 
been noted earlier, h is w ife  created a liv in g  pattern in th eir hom e 
that w as paced to his professional work.

T h e  typ ica l V irch ow  day w as fu lly  described b y  another form er 
assistant, S ir F e lix  Sem on, w ho had train ed in  B erlin  b efore em igrat
in g to England:
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He would conduct an exam ination from  8 to io, would superin
tend a m icroscopic class from io to 12, would lecture from 12 to 
1, would be in the Reichstag from 2 to 5, in the Town Council 
from 5 to 6, in some committee m eeting of the Prussian P arlia
ment from  6 to 7, and preside at the meeting of the Berlin Medi
cal Society or at the Anthropological Society, or deliver some 
popular address, or again do committee work from 7 to 9. Well 
m ay I be asked, “But w here did his m eals come in? Where did 
a ll his enormous original and editorial literary work, his corre
spondence, his fam ily life  come in?” Well, that is the wonder of 
a ll who had the privilege of com ing near him.

V irch o w ’s h ectic  pace seem ed to fu e l h is en ergy rath er than  d i
m in ish  it. H e w rote m ore than two thousand books and papers durin g 
h is lifetim e, and w as the editor for m any tim es that num ber, a lw ays 
scru tin izin g  every w ord o f every  m an uscrip t so that no error m igh t 
pass into one o f the jou rn als for w hose contents he w as the ever- 
v ig ila n t concierge. In the grow in g in tern ation alism  o f late-nine- 
teenth-century m edicine, h e w as a prim e m over, in  the m ost literal 
sense. A  constantly sought-out presence at the International M edical 
Congress ea ch  tim e it m et, he w as a frequent p articip an t on the 
program  o f various E uropean scien tific  societies. At the age o f eighty, 
his vacation  trip took h im  on a tour o f centers o f research  in  London, 
E din burgh, T ran sylvan ia, Breslau, and Sw itzerland. D u rin g the 
m agn ificen t in ternation al celebration  o f h is eigh tieth  birthday, a t
tended by notables from  a ll over the world, o f w hom  Lord Lister w as 
one, he gave a tw o-hour address. W ithout readin g from  notes, he 
review ed  the developm ent o f m ed icin e and his own role in its recent 
history.

In the end, it w as the very force o f V irch o w ’s undim in ished  en er
gies that did h im  in. On Jan uary 4,1902, ru sh in g to get to an appoint
m ent, h e leaped from  an  electric  streetcar and lost h is footing on the 
roadw ay o f the L eip ziger Strasse. T h e  neck o f h is fem u r w as fr a c 
tured. H is strength w as sapped by the m onths o f p h ysica l idleness 
that w ere required by the slow  h ea lin g  process. F in ally , h e recovered 
enough o f his old vigor to go off w ith  Rose to spend the sum m er in 
the H arz M ountains, but he fe ll a gain  and w as reinjured. T h is  tim e, 
card iac  problem s supervened, and it w as n ecessary to transport h im  
b ack  to B erlin , w h ere h e died on Septem ber 5.

R udolf V irch o w ’s fu n era l w as a pu b lic  celebration  o f h is life. 
T hrongs o f h is fe llo w  citizen s lined the sid ew alks to pay him  hom age 
as the procession w ended its w a y  through the streets o f the city  for 
w h ic h  h e had accom p lished  so m uch. W ilh elm  II sent a telegram  of
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condolence to Rose V irchow . Had h e been able to lean  forw ard  in  his 
ce lestia l seat and peer dow n at our p lanet through h is steel-rim m ed 
eyeglasses, the infidel deceased would surely  h ave been am used to 
read that h is country’s ru ler had invoked the D eity  in b e h a lf o f  those 
fa m ily  m em bers le ft behind. T h e  cocky old skeptic, w ho put just 
about as m uch stock in the K aiser’s religious b eliefs  as h e did in  his 
politics, w ould  n everth eless h a ve  applauded the perceptiveness o f 
the rest o f the m essage telegrap hed  to his widow: “ M ay the Lord God 
com fort you in your great sorrow, and m ay the thought console you 
that the great investigator, healer, and teach er w hose life-w ork  
opened up n ew  ch an n els for m ed ical science, is m ourned in  gratefu l 
recognition  by his K in g and the w h ole  educated w orld.”

In one o f the various en com ium s that appeared in the lay  press 
on su cceed in g days, it w as noted that w ith  V irch o w ’s death, the peo
p le o f G erm an y had lost not one, but four, great m en — th eir lead in g 
pathologist, anthropologist, san itarian , and liberal. In three o f those 
fields, he had laid  the groundw ork upon w h ich  his successors built 
ever greater structures o f achievem en t. O nly h is po litica l efforts 
fa ile d  in  the fa ce  o f the o v erw h elm in g tide o f reaction ary  n atio n al
ism  that overtook h is country a fter its unification. But the ideas he 
espoused, o f dem ocracy, culture, freedom , and prosperity, attained 
th eir u ltim ate trium ph in  a w estern  Europe that stands today on the 
p rin cip les for w h ic h  h e fought.

To a great extent, V irch o w ’s m ost im portant contribution, the 
ce ll theory o f disease, is as m uch a ph ilosophical as a scien tific  con
cept. It touches upon the very  substance o f the ex isten ce o f each  o f 
us, and upon the substance o f our relationship s to our fellow s. He 
en larged  his thesis o f  b asic  life  units to include the social structure 
o f m ankind, and m ade it c le a r  that though overall direction  m ay 
com e from  som e sp ecia lly  designated  part o f the organism , no per
son’s contribution has m ore im portance than another’s.

V irch ow  taugh t his successors that the a ctiv ities  takin g place 
w ith in  the cell are the v ita l processes o f life  for w h ich  m an  has been 
search in g sin ce dim m est prehistory. T ogether w ith  the w ork o f 
C laude Bernard, his teach in gs em p hasized  the interdependen ce o f 
cells  and their surrounding environm ent. D erivin g  from  the w ork 
o f the G erm an V irch ow  and the F ren ch m an  Bernard, m odern scien 
tists study ever m ore basic p articip atin g factors in  the processes o f 
existence. For the m ed ical student o f today, it is no lon ger suffi
cien t to learn  anatom y, physiology, b iochem istry, and pathology. T h e 
cu rricu lu m  b ulletin s o f m odern m ed ical schools list courses in the 
biology o f the c e ll and o f the m olecules w ith in  it and w ithout it.
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T h e m em b ran e that surrounds the b asic  unit, th e forces o f en er
gy that affect it, and the secrets o f its w ork and sustenan ce are  sub
jected  to scrutin y o f  the m ost m in u tely  p recise sort. T h e  fu tu re o f 
b asic  m ed ical research  is in  the hands o f such  as the geneticists 
and im m unologists and m ayb e even  the psychobiologists. T h ere 
are  m ath em atician s, physicists, chem ists, and en gin eers w ho h a ve  
n ever set foot in  a m ed ical laboratory, and yet are in vestigatin g  prob
lem s that w ill lead  to the great advances in  h ea lin g  o f the n ext 
century.

But th ere are  also other subjects that m odern m ed ical students 
are required  to m aster w hose inclusion  in  the cu rricu lu m  w ould 
w a rm  the ectoplasm  o f V irch o w ’s spirit, could h e but know  o f them: 
epidem iology, biostatistics, pu b lic  health , and b eh avioral sciences. 
T h e  “ norm al condition o f ex isten ce” interested R u d olf V irch o w  as 
m u ch  as th e abnorm al. H e believed, and tim e has v in dicated  him , 
that it is by the m ain tenance, or restoration, o f equity betw een  the 
b asic  units o f  life  and th eir surroundings that h ealth  is to be most 
su ccessfu lly  nurtured, w h eth er o f the in d iv id u al or the en tire orga
nism . H e w as H ippocrates w ith  a m icroscope.

In the n in eteen th century, it w as com m only b elieved  that scien ce 
w ould one day provide the m eans by w h ich  the happ in ess o f  h u m an 
ity w ould be attained. T h a t fa ith  has proved to be naive; the d iscover
ies o f scien ce can  be ju st as destructive as they are vita lizin g , ju st as 
en slav in g  as they are  liberating. It is not scien ce that w ill determ in e 
the fu tu re o f our race, but the fickle n ature o f our am b iv alen ce  to
w ard  the uses to w h ich  w e w ill put its bounties. R u d olf V irch ow  
recogn ized that am bivalen ce, and h e n ever lost hope that it could be 
overcom e by goodw ill am ong people and nations. W hen peace had 
returned fo llow in g th e Fran co-P russian  W ar betw een  his country 
and the country o f C laude B ernard, h e expressed his fa ith  in  the 
a b ility  o f in d iv id u als and nations to h ea l th eir disordered conditions 
and return to a state o f health. A lth ough  history in  this instance 
proved h im  w rong, perhaps h is hope w ill yet be fu lfilled  in the life 
tim es o f our ch ild ren ’s ch ildren , or our ce lls ’ cells:

W ith peace once more w ith us, may the entire world o f science 
assert its influence to promote for a ll people the reconciliation 
of minds and hearts and insight into our community o f interests. 
Then m ay all the citizens of each of the two nations recognize 
that their true purpose and life  work can be realized only upon 
the foundation of their country’s development; for that reason 
the soil must be free from foreign invasion. The development of
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nations must find its highest goal in a hum ane understanding, 
w hich raises the individual far above the narrow confines of
nationalism  to the highest realm s of hum anity May it rem ain
for science to treasure and to bring to realization the beautiful 
motto: Peace on Earth.



12

“To Tend the 

Fleshly Tabernacle 

of the Immortal Spirit”
J O S E P H  L I S T E R ’ S A N T I S E P T I C  S U R G E R Y

W hen G eorge IV o f E ngland  decided in  1821 that an un sightly  cyst 
m ust be su rg ica lly  excised  from  his scalp, he did not stop to consider 
that h e w ould be riskin g h is life  by un dergoing the sim ple operation. 
In G eorge’s tim e, a procedure o f the type he proposed w as accom 
panied  by a m ortality rate considerably h igh er than that o f m odern- 
day open-heart surgery. T h e  great k ille r  w as postoperative infection. 
Its ever-loom ing specter haunted the conscien ce and w alked  the 
dream s o f every  surgeon each  tim e he picked up his scalp el in an 
attem pt to heal. To be a  surgeon in those days w as to h ave becom e 
inured not only to the sh riek in g struggles takin g p lace in  the operat
in g theater but also to the nauseous stench o f pu trefyin g flesh that 
fouled  the a ir  o f the postsurgical wards.

T h e  k in g ’s chosen surgeon, A stley Cooper, w as terrified by the 
prospect o f  m akin g an in cision  on h is sovereign ’s head. O f the v a r i
ous form s o f in fection  he feared, it w as the dreaded erysipelas that 
m ost w orried  him . “ I w as very averse from  doing it,” he later wrote. 
“ I had a lw a ys been successful, and I saw  that the operation, i f  it w ere 
fo llow ed  by erysipelas, w ould  destroy a ll o f  m y happiness, and b last 
m y reputation. . . .  I w as thunderstruck, and fe lt giddy at the idea o f 
m y fate h a n g in g  upon such an event.”

N ow adays it is know n that the rap id ly  infiltratin g inflam m ation

343
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o f erysipelas is caused by the toxic effects o f ch ain s o f  ball-shaped 
b acteria  w e c a ll streptococci. In Cooper’s tim e, only one th in g about 
the disease w as certain: it spread a  furious redness through its v ic 
tim ’s incised  tissues w ith  enorm ous rapidity, k illin g  m ore often than 
not. O nce th e process got under w ay, n othin g excep t an incom p re
h en sib le ch an ge o f m ind by N atu re h e rse lf could m ake it cease from  
expanding. No one knew  w h at in itiated  erysipelas in  su rgical 
wounds, no one kn ew  how  to preven t it, and no one kn ew  h ow  to 
throw  up an effective  roadblock again st its b reakn eck  progression.

Som ehow , Cooper collected  h is courage, rem oved the cyst, and 
saw  h is patien t through a p roviden tia lly  u n even tfu l h ea lin g  process. 
G eorge expressed h is gratitude in  th e tim e-honored w a y  o f royalty—  
h e  knighted h is  deliverer. A  m on arch ’s w en  had been rem oved on a 
m on arch ’s w him , fortune had sm iled, and the sun shone on a new  
B ritish  knight.

From  the safety  o f h istorical distance, it is perhaps too easy to 
un derestim ate w h a t w as a m atter o f fr ig h ten in g  m agn itude until 
scarcely  a hundred years ago. T h e problem  o f postsurgical infections 
b ecam e in crea sin g ly  troublesom e w ith  each  passing decade o f the 
nineteenth century. As the profession al and econom ic opportunities 
for surgeons im proved, m ore o f them  w ere  trained, and m ore new  
techniques w ere developed, so that the num bers o f  operations began 
to m ultiply. T h e  num bers o f com plications m ultip lied  along w ith  
them . W ound in fection s w ere so com m on that patients and their 
doctors cam e to exp ect pus a fter every  operation. A n  occasion al 
wound w ould surprise its observers by h ea lin g  c lean ly  w ithout a bit 
o f  inflam m ation, but this w as un u su al and quite u n exp lain able. I f  a 
patien t w as lucky, h is in fection  w ould localize  itse lf  to the im m ediate 
area  o f the incision. In such cases, a th ick  cream -colored odorless 
fluid  w ould appear w ith in  five or s ix  days, and then erupt through the 
incision  to flow free ly  through its gap in g edges, w h ich  then gradually  
filled in  b ehind it w ith  h ealth y  young scar tissue. T h e  ap p earan ce o f 
this w elcom e effluvium  w as h ailed  as a sure sign  that the wound 
w ould heal. T h e  m uch-desired  dra in age w as understan dably called  
“ laudab le pus.”

In later years, it would be discovered th at lau d ab le  pus w as pro
duced by the action  o f staphylococci, sp h erica l b acteria  w h ich  group 
them selves in clum p s and tend to go about their purulen t business in 
a re lativ ely  localized  fashion. W hen com pared to som e o f the other 
m icrob ial invaders that frequently  lurked  in  the depths o f wounds, 
the staph ylococci w ere friends o f the n in eteen th-century surgeon. 
T h e  streptococcus, on the other hand, w as not content to lan gu ish  in 
w alled-off pools o f  purulence; there w as no w ay  to drain  its noxious
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ness into a bow l. It w as a m align  m icrobe that burned its w ay  cen- 
tr ifu g a lly  lik e  an uncontrolled brushfire, sending a toxic poison 
ahead o f it into the bloodstream . L ike a  h arb in ger o f death, the toxin 
m ade itse lf know n by h ig h  fevers and teeth-rattlin g ch ills. T hough 
th e syndrom e w as know n as erysipelas by the doctors, its v ictim s had 
a better n am e for it— they called  it St. A n thon y’s Fire.

Still, from  the m isc h ie f o f the streptococcus th ere w as at least 
som e hope that a patien t m igh t survive. But th ere w as another form  
o f in fection  that doom ed every  one o f its v ictim s to a h orrib le death. 
T h is  w as a fou l-sm ellin g d isgusting m ess o f  putrid ity  that w en t by 
the n am e o f hospital gangrene. T h e  in fection  w as the result o f a m ix 
o f m icrobes, som e o f w h ic h  w e now  c a ll anaerobes, b ecau se they 
grow  best in  the absence o f oxygen and th erefore invade deeply into 
the tissues o f  th eir pow erless host. Its loathsom e progression took 
p la ce  at a rate fa r  less rapid  than did the hot blush o f erysipelas, but 
there w as a relen tless deliberateness to its plodding drift, en ab lin g  it 
to digest every b it o f involved  tissue into a gray slough o f oozing 
necrosis. It k illed  everyth in g in  its path, and did so in  a gh astly  n ig h t
m are  o f w et stench that choked the nostrils and perm eated the 
clothes o f  E uropean and A m erican  surgeons for generations. E very 
postoperative hospital w ard  stank w ith  it.

T o com pound the problem s o f som e patients, a clu ster o f  any o f 
the responsible organism s, or clots con tain in g them , could enter the 
vein s from  an in fected  w ound at an y tim e, resultin g in  the types o f 
blood poisoning called  sep ticem ia and pyem ia. W hen eith er o f  these 
dreaded com plications occurred, the blood vessels b ecam e h igh w ays 
o f death, transporting th e m igran t b acteria  to various parts o f the 
body w h ere  they m igh t settle, m ultip ly, and destroy organs by creat
in g  abscesses w ith in  them . E rysipelas, septicem ia, and p yem ia  aris
in g  from  the in fected  postpartum  uterus are  said to h a ve  been the 
pestilen ces w h ereb y ch ild b ed -fever patients fe ll v ictim  to the m in is
trations o f th eir u n w ashed  accoucheurs. And as i f  a ll o f  th is w ere not 
enough, there w as also the ever-present danger o f tetanus. A lthough 
m ore com m on in  b attle  in ju ries and fa rm  accidents, tetanus cla im ed 
m an y a patien t w hose only wound had been m ade w ith in  the w a lls  
o f  a b ig-city  hospital.

E very  form  o f b acteriu m  could be introduced into lacerated  pro
toplasm  by an y o f several m echanism s, and not a sin gle  one o f them  
w as so m u ch  as guessed at by other than a h an d fu l o f seers whose 
p reach in gs w en t unheeded. S em m elw eis, Holm es, and the others 
used logic to in fo rm  th e ir  c lin ica l observations, but no one had yet 
show n that germ s cau se disease. T h e ir  precepts and those o f the few  
other visio n aries w ho w rote in the first h a lf  o f the n in eteen th century
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had been u n tim ely  ripped from  the gestating w om b o f scien tific  in 
vestigation. T h e ir  theories cam e b efore they w ere ready to be born. 
W hat w as required  w as a norm al fu ll-term  p regn an cy o f research  in 
w h ic h  an id ea could develop to a sufficient state o f m aturity  that it 
w as ready to be received  by a w elcom in g world. T h a t this delivery 
could take p la ce  w as assured by a p regn an cy o f quite a d ifferen t sort, 
w h ic h  w ould  begin  w ith in  a year o f K in g G eorge’s operation— on 
D ecem b er 27,1822, in  the sm a ll eastern  Fren ch  tow n o f D 61e, Louis 
P asteur w as born.

T h e  discoveries o f P asteur w ere to ch an ge m ed ical scien ce in 
m an y w ays, but it w as in  th e un derstan ding o f su rg ica l w ound in fe c
tions that they had th eir m ost im m ediate im pact. T h e  first patients 
to benefit w ere those un dergoing m ajor am putations, the m ost com 
mon operation o f th e tim e. In an  1867 artic le  titled H ospitalism , Sir 
Jam es Sim pson o f E dinburgh, the inventor o f chloroform  anesthesia, 
provided som e d ish earten in g statistics for these procedures. He stud
ied the results o f  m ore than two thousand in-hospital extrem ity  am 
putations in  B ritain , and found that 41 percen t o f patients died i f  their 
operations w ere  done in  hospitals w ith  m ore than  three hundred 
beds; in fection  w as by fa r  the greatest cause o f death. In another two 
hundred patien ts w hose am putations w ere done out-of-hospital in 
country practice, only n  percen t died. P ostoperative m ortality  figures 
w ere  h ig h  in  a ll o f  th e hospitals o f  Europe, P aris reportin g 60 percent, 
Z u rich  46 percent, and G lasgow  34 percent, w ith  eq uivalen t figures 
com in g from  B erlin, M unich, Copenhagen, and other continental 
cities. A m erica  w as not doing m uch better. T h e  M assachusetts Gen
era l H ospital had a m ortality  rate o f 26 percen t for am putations, and 
the P en n sylvan ia  H ospital reported 24 percent. Sim pson correctly  
w arned, “T h e  m an laid  on the operating table in  one o f our su rgical 
hospitals, is exposed to m ore ch an ces o f death than the E n glish  sol
d ier on the field o f W aterloo.” One result o f the septic carn age w as 
a m ovem ent in  several E uropean cities to raze the m ost disreputable 
o f  the offending institutions, and a few  o f  them  w ere torn down.

B ecause o f the danger o f  sepsis, the discovery o f anesthesia w as 
prevented from  h a vin g  its anticipated  effect upon the vo lu m e or n a
ture o f surgery that could be perform ed. T h e  threat o f in fection  m ade 
it im possible to operate w ith in  the body cavities excep t under the 
m ost un u su al circum stances. O perations rem ain ed  o f necessity re
stricted to the am putation  o f extrem ities and the rem oval o f  tum ors 
o f the breast and body w all. O f 1,924 su rg ical procedures done at the 
M assachusetts G en eral H ospital betw een  1847 and 1870, 1,098 w ere 
am putations, 237 w ere for breast can cer, and alm ost a ll the rest in 
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volved re lativ e ly  sup erficia l structures. T h e  in fection  rate w as h igh  
in every category, and so w as the death rate.

Sir F red erick  Treves, w ho w as to becom e one o f E n glan d ’s lead 
in g  surgeons around the turn of the tw entieth  century, w as train in g 
in  London in  the early  1870s. W hen h e  reached  his m id-fifties, T reves 
retired  from  p ractice  to devote h im se lf to a pursuit in  w h ich  his sk ills 
w ere  as great as they w ere in  the op eratin g theater— h e b ecam e a 
w riter o f books and essays, m an y o f w h ich  dealt w ith  h is life  as a 
surgeon and a w orld traveler. “T h e  E leph an t M an ” is the product o f 
h is talented pen. T h e  very  n ext essay in  the series o f w h ich  that 
c la ssic  ta le  is a part is titled “T h e  Old R eceiv in g Room ,” in  w h ich  w e 
m ay read the words o f this gifted  w riter describ ing the operating 
theater o f the London H ospital as it w as in the period ju st before 
P asteur’s teach in gs w ere  accepted:

Treatm ent was very rough. The surgeon was rough. He had in
herited that attitude from the days when operations were car
ried through without anaesthetics, and when he had need to be 
rough, strong and quick, as w ell as very indifferent to pain. Pain 
was w ith him  a thing that had to be. It was a regrettable feature 
of disease. It had to be submitted to. . . .

In the [operating] theatre was a stove w hich was always kept 
alight, winter and summer, night and day. The object was to 
have a fire at all times ready whereat to heat the irons used for 
the arrest o f bleeding as had been the practice since the days of 
Elizabeth. Antiseptics were not yet in use. Sepsis was the pre
vailing condition in the wards. Practically all major wounds 
suppurated. Pus was the most common subject of converse, be
cause it was the most prominent feature in the surgeon’s work.
It was classified according to degrees of vileness. “Laudable” pus 
w as considered rather a fine thing, something to be proud of. 
“Sanious” pus was not only nasty in appearance but regrettable, 
w hile “ichorous” pus represented the most m alignant depths to 
w hich matter could attain.

There was no object in being clean. Indeed, cleanliness was 
out o f place. It was considered to be finicking and affected. An 
executioner m ight as w ell m anicure his nails before chopping 
off a head. The surgeon operated in a slaughterhouse-suggesting 
frock coat o f black cloth. It was stiff with the blood and the filth 
of years. The more sodden it was the more forcibly did it bear 
evidence to the surgeon’s prowess. I, of course, commenced my 
surgical career in such a coat, o f w hich I was quite proud.
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Wounds were dressed w ith “charpie” soaked in oil. Both oil and 
dressing were frankly and exultingly septic. Charpie w as a spe
cies of cotton waste obtained from  cast linen. It would probably 
now be discarded by a motor m echanic as being too dirty for use 
on a car.

Owing to the suppurating wounds the stench in the wards 
was of a kind not easily forgotten. I can recall it to this day with 
unappreciated ease. There w as one sponge to a ward. With this 
putrid article and a basin o f once-clear water all the wounds in 
the ward were washed in turn tw ice a day. By this ritual any 
chance that a patient had of recovery w as elim inated. I rem em 
ber a whole ward being decimated by hospital gangrene. The 
modern student has no knowledge o f this disease. He has never 
seen it and, thank heaven, he never w ill. People often say how 
wonderful it was that surgical patients lived in these days. As a 
matter o f fact they did not live, or at least only a few  of them  did.

The attitude that the public assumed towards hospitals and 
their works at the tim e of w hich I write m ay be illustrated by the 
following incident. I was instructed by my surgeon to obtain a 
wom an’s permission for an operation on her daughter. The ope
ration w as one of no great magnitude. I interviewed the mother 
in the Receiving Room. I discussed the procedure with her in 
great detail and, I trust, in a sym pathetic and hopeful manner. 
After I had finished my discourse I asked her i f  she would con
sent to the perform ance o f the operation. She replied: “Oh! it is 
all very w ell to talk about consenting, but who is to pay for the 
funeral?”

T h a t the w orld w as delivered  from  a ll o f th is festerin g  horror 
and its surgeons’ m ach ism o in sou cian ce w as the w ork  o f Joseph 
Lister, w ho accom p lished  it by b rin gin g  the fru its o f P asteur’s pure 
scien ce to the op eratin g theaters and su rg ical w ards o f the hospitals 
o f Europe. L ik e  so m an y o f the m ed ica l d iscoverers w hose stories are 
told in  this book, he w as at first d isbelieved  by m ore than a few  o f h is 
colleagues, w ho rid icu led  and rejected  h is precepts. It took decades 
for h is w ork to be so com pletely  accepted  that scien ce, in  a final 
fu lfillm en t o f John H unter’s exam ple, could be brought as a fu ll 
partner into the sp ecialty  o f surgery. Iron ically, the correctness o f his 
view s w as fin ally  recogn ized  only a fter his m ethods w ere no longer 
needed to a ch ie ve  the objective o f p reven tin g su rg ical infection. By 
then, better techn iques had been found, a ll based on L ister’s origin al 
in sigh t that Louis P asteu r’s d iscovery o f germ s in  souring alcohol 
m ight be applied  to id en tify in g  the cause o f w ound infections.
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P asteur found h is  p u trefyin g b acteria  in  ferm en tin g  beer and 
w ine; L ister found them  in  septic wounds. T h irty-five  years later, 
A m e rica ’s am bassador to E ngland, w hose country had been am ong 
the last to em b race L ister’s triu m ph an t contribution, paid h im  a 
long-overdue honor on b e h a lf o f a ll m ankind, w h en  h e greeted h im  
w ith  the words: “ M y lord, it is not a Profession, it is not a N ation, it 
is H um an ity itse lf w h ich , w ith  uncovered head, salutes you.”

T h e  literary  gifts o f the surgeon w ho w as also a sen sitive w riter 
m ust h ere again  be called  upon. F red erick  Treves, w ho lived  through 
the pre- and post-Listerian eras, called  by som e the B.C. and a .d . o f 
surgery, one day w rote an  assessm ent th at epitom izes every c ritica l 
a n alysis that has ever been m ade o f L ister’s work:

Lister created anew the ancient art of healing; he made a reality 
o f the hope w hich had for all tim e sustained the surgeon’s en
deavors; he removed the im penetrable cloud w hich had stood 
for centuries between great principles and successful practice; 
and he rendered possible a treatment w hich had hitherto been 
but the vision of the dreamer. The nature o f his discovery— like 
that o f most great movements— was splendid in its sim plicity 
and magnificent in its littleness. To the surgeon’s craft it was but 
the ‘one thing needful.’ With it cam e the promise o f a wondrous 
future; without it w as the hopelessness o f an impotent past.

G iovan ni M orgagni had taugh t p h ysician s to seek out the seats 
o f  their patien ts’ sym ptom s w ith in  th eir organs. L ister, usin g the 
scien ce o f m icroscopy, now  taugh t them  to seek the p rim ary  causes 
o f m an y o f those organ derangem ents by looking into P asteur’s 
“w orld  o f the infin itely  sm a ll.” He w as that great scien tist’s lead in g 
apostle in  the E n glish-sp eakin g w orld, indeed in  the non-French- 
sp eakin g world.

A  student o f the life  o f Joseph L ister m ay spend m onths or years 
research in g a ll that has been w ritten  about h im  by those w ith  w hom  
h e w orked, and find not a  sin gle  w ord o f an yth in g but p raise for his 
character. W hen so m u ch  has been recorded about an in d iv id u al and 
every b it o f  it provides only fu rth er evid en ce o f a  kind o f earthbound 
saintliness, b iographers, esp ecially  those o f the m odern debunkin g 
kind, a lw a y s assum e that a great deal has gone unrecorded. T h ey  
look at the a v a ila b le  facts, at decisions m ade, at the possibility o f 
m otivations perhaps im pure, and seem  a lw ays to be able  to com e up 
w ith  som ething that is at least raffish, a fe w  shady involvem en ts or 
questionable patterns o f behavior. I f  n othin g else, th ere should be a 
detectable touch o f sm ugness about bein g so good.
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Not so w ith  Lister. T h ere  seem s to h a ve  been a q uality  about him  
that w as so w arm ly, serenely, gen tly  strong that words lik e  “ dign ity,” 
“forb earan ce,” “ in tegrity ,” “ sw eetness,” and “ honor” only leave  his 
b iograp hers as beggared  for description  as they did his contem porar
ies. H is opponents adm ired h im , and even his m ost relen tless antago
nists, fu lm in a te  again st h is theories though they m ight, spoke not a 
h arsh  w ord about the m an  h im self. T h ere  w as a flavor o f  sim ple 
goodness in  h is life , flow ing even ly  from  the ph ilosoph ical sp rin g o f 
a d istin ctive fa ith  that has nourished the sp irit o f m ore than a  few  
o f the m oral leaders o f the past three hundred years. T h e  source o f 
that sprin g is to be found in  the eth ica l p rin cip les o f the R eligious 
Society o f  Friends.

T h e  ea rly  Friends, w ho first b egan  to organ ize them selves in 
O liver C ro m w ell’s m id-seventeenth-century P uritan  E ngland, w ere 
so filled w ith  a  sense o f sp iritu al pow er that they w ere said  to fa ir ly  
quake w ith  the fervo r o f  th eir b elief. T h ou gh  the w ord “Q u aker” w as 
at first throw n  at them  in  derision, they soon b egan  to use it them 
selves, as som ething by w h ic h  th eir com m itm en t to a specific m is
sion m ight be em phasized. T h e  m ission  o f the Q uakers w as sim ply  
stated by their founder, G eorge Fox— it w as “to w a it upon the Lord,” 
a concept derived  from  Isa iah  40:31: “ But they that w a it upon the Lord 
sh a ll ren ew  th eir strength; they sh a ll m ount up w ith  w ings as eagles; 
they sh a ll run  and not be w eary; and they sh a ll w a lk  and not fa in t.”

I f  w a itin g  upon the Lord w as th eir m ission, the gen erative force 
that en abled  Q uakers to carry  it out w as the elem ent they ca ll the 
Inner L ight, “ that o f God in  every one.” It is the essence o f God w ith in  
that m akes a  Friend  rise to speak in  a  m eetin g for w orship, and it is 
the essen ce o f God w ith in  that leads h im  to do God’s w ork on earth. 
N o m an  is better than an y other and no m an is better than any 
w om an. T h ere  is no h ierarch y, no ritual. For Friends, th ere is no need 
for pride or pom p, th ere is only the need to do the kindnesses o f 
friends. God’s w ork on earth  is to be done on earth— the w orld w as not 
created  to be set aside, it w as created to be lived  in. W orldly goods and 
w orldly  pow er are not to be renounced, for they provide the m eans 
to serve. A  Friend in  L ister’s day w as recognized by his p lain  Q uaker- 
gray, alm ost b lack, clothes, by his earnest hum ility , and by a p h ila n 
thropy w hose ch arity  w as as quiet w h en  g iv in g  m oney as it w as w hen  
g iv in g  love.

In order to give, one had first to have. N ineteen th-cen tury Q uak
ers w ere h ard w orkin g in business and adept at investing. Conse
quently, m an y m em bers o f  the Society b ecam e w ealthy, and am ong 
them  w ere the forebears o f  Joseph Lister. H is father, Joseph Jackson 
Lister, w as a w in e  m erch an t w hose business had prospered so w ell
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that h e w as able to b uy a b eau tifu l Q ueen A n ne house in  Upton, at 
that tim e a country v illa g e  fa r  to the east o f cen tral London. Sur
rounded by its gardens and fields, Upton House w as a m ansion, no 
m atter the p lain  w ay  o f life  o f its inhabitants. It w as h ere that Joseph 
L ister w as born on A p ril 5,1827, the fa m ily ’s fourth  ch ild  and second 
son.

In those days, m em bership  in  the Society o f Friends affected 
every  aspect o f life. S in ce Q uakers w ould n eith er take an  oath nor 
subscribe to the T h irty-n in e A rticles o f the E piscopal fa ith , the great 
u n iversities w ere closed to them , as w ere m any o f the better second
a ry  schools. T h ey  did not dance, they did not hunt, and they had no 
m usic in  th eir hom es. T h ey  had no interest in  sports or frolicsom e 
diversions. T h e ir  w orldly  concerns w ere confined to business, educa
tion, and the life  o f the m ind. It w ill not seem  surprising, considering 
the directness and honesty o f  their w orld-view , that the Q uaker in tel
lect w as often attracted to science. Self-taught in  hours stolen from  
business, Q uaker scientists in that era  o f the en lightened am ateur 
m ade som e im portant p ra ctica l contributions. In the words o f R ick
m an  Godlee, L ister’s nephew , “ E ven am ongst those o f m oderate c ir
cum stances, it w as com m on to find an  in tellectu al m an  o f h igh  scien 
tific attainm en ts servin g behind h is ow n counter.”

A m ong the m ost outstanding o f the in tellectu al m en of h igh  
scien tific  attainm ents w as Lister pere, Joseph Jackson. In spite o f 
h a vin g  le ft school at the age o f fourteen to enter his fa th er ’s w ine- 
im portin g firm , h e taught h im se lf enough m athem atics and optics to 
becom e a sk illed  m icroscopist. One o f h is closest friends w as a shy 
young G uy’s H ospital doctor nam ed T hom as H odgkin, destined for 
posthum ous renow n for h a vin g  described the disease that is called  by 
h is nam e. T h e  two Friends undertook a  study o f the m icroscopic 
ch aracteristics o f  the blood, w ith  the resu lt that they published obser
vation s dem onstrating that red corpuscles are  b icon cave in shape. 
T h ey  showed also that under certain  circum stan ces these d isk
shaped structures tend to lin e  up again st each  other lik e  stacks o f 
coins, form ations called  rouleaux.

T h e  discovery o f the true shape o f red cells and th eir tendency 
to rou leau x  form ation  w as a significan t contribution, but Joseph 
Jackson L ister later solved another problem , this one in optics, that 
w as o f even greater im port to science. He discovered w h at optic 
p h ysicists ca ll the law  o f ap lan atic  foci, en ab lin g h im  to devise a lens 
com bination  that overcam e the tech n ica l difficulty called  chrom atic 
aberration  that had p lagued m icroscopists for a  hundred and fifty 
years. For this he w as elected a  Fellow  o f the R oyal Society.

Up un til th is tim e, the m icroscope had never been as u sefu l to



3 5 2 D O C T O R S

scien ce as m igh t h a v e  been hoped. G alileo ’s early-seventeenth-cen- 
tury accoun t o f  u sin g h is m icroscope to see “ flies w h ich  look as big 
as a lam b, covered a ll over w ith  h a ir  and very  pointed n a ils” had 
im pressed v irtu a lly  no one. T h e  great astronom er w as h im se lf too 
occupied w ith  looking up to look down, and seem s to h ave thought o f 
m icroscopes as a source o f am usem ent. L ater in  the century, Anton 
van  L eeuw enhoek, usin g superior lenses o f  h is ow n design and grind
ing, w as able to see w h a t h e  called  an im a lcu les and w e  now  ca ll 
b acteria, and a b r ie f flurry o f m icroscopic discovery follow ed, in clu d 
in g M arcello  M a lp ig h i’s description  o f the cap illa rie s  in  1660. But 
throughout the eighteenth  century, there w ere investigators, John 
H unter am ong them , w ho considered the m icroscope to be a tool o f 
dangerous deception. T h e  reason for this skep ticism  w as the dis
torted im age produced by the re lative ly  p rim itive  m agn ification  sys
tem s o f the tim e. V isu al aberrations resulted from  the sp h erica l 
sh ap e o f the len ses and th eir tendency to disperse ordinary ligh t into 
the various colors o f its spectrum — aberrations that w ere greatly  in 
creased by in creasin g the m a gn ify in g  pow er o f the m icroscopes. T h e 
p ractice  o f m a kin g  observations w ith  such  distorting lenses, and 
usin g the fu ll g lare  o f  the sun as the source o f light, resulted in 
im ages in  w h ich  could be seen a ll sorts o f  objects that w ere not rea lly  
there. Astute observers recognized  this, and stayed a w ay  from  any 
but sim ple hand-held  glasses.

O nce the im portance o f p ath o lo gical anatom y w as established 
fo llo w in g  the w ork o f G iovanni B attista  M orgagni and h is successors, 
how ever, efforts w ere undertaken  b y  several investigators to find a 
m ethod o f reducin g aberration  so that usefu l m ethods o f h igh  m a gn i
fication m igh t b e  m ade availab le . T h e  result w as that a fter 150 years 
o f in activity , th e m ajor problem s w ere  solved in the short span o f four 
years. T h e  first step w as the invention  in  1826 by the Italian  G iovanni 
Battista A m ici o f  the w ater-im m ersion  lens, w h ich  m ade use o f the 
p rin cip le  that passin g ligh t through m edia o f different refra ctin g  
pow ers reduces aberration  in  the sam e w ay  as does the hum an  eye. 
T h e  second, b u ild in g on A m ic i’s contribution, w as Joseph Jackson 
L ister’s.

In his 1900 H u xley  L ecture, Joseph L ister spoke o f “ m y father, 
w hose labours had raised the com pound m icroscope from  little  better 
than  a scien tific  toy to the p o w erfu l en gin e for investigation.” A  con
tem porary referred  to the elder L ister as “the p illa r  and source o f a ll 
the m icroscopy o f the age.”  In the n ext generation, the instrum ent 
w ould  reach  its u ltim ate usefu ln ess in  the hands o f Louis Pasteur, 
w hose studies led in turn to those o f Joseph Jackson’s ow n son, a
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young m an  w hose scien tific  teeth w ere figu rative ly  cut on the b arrels 
o f  h is fa th e r ’s finest m icroscopes.

Y oung Joseph L ister thus grew  up in  a hom e devoted to God and 
to science. H is m other, prior to her m arriage, w as the director o f 
readin g and w ritin g  for girls at the A ckw orth  Friends School, and a 
devoted teach er o f  her ch ild ren  durin g th eir early  years. Young Jo
seph proved from  the very  b egin n in g o f h is education to be an e x c e l
lent scholar. H e seem s to h a ve  becom e fascin ated  w ith  nature at an 
early  age, and p a rticu larly  w ith  m edicine. E ven  b efore his teens, he 
announced h is intention to becom e a surgeon, a decision  greeted w ith  
som e surprise by a fa m ily  none o f w hose m em bers had ever chosen 
a profession al career.

H avin g excelled  at the Q uaker schools to w h ich  he w as sent, 
Joseph en rolled  at the age o f sixteen  at U n iversity  C ollege in London. 
Founded eighteen  years earlier, “the godless college,” as it w as called  
by frien d s and detractors alike, w as intended to be an O xbridge for 
everyone, regardless o f  social ran k or religious belief. Joseph Jackson 
counseled h is son about the im portance o f a  gen era l education prior 
to em b arkin g on a career in  m edicine, a d vice  even m ore im portant 
today th an  it w as in  1844. T h e  boy enrolled in the B.A. program , a 
course o f  study requ irin g  three years.

In 1847, young L ister began his m atricu lation  at the m edical 
school o f  U n iversity  College. A fter such long anticipation , h is first 
year w as a grave disappointm ent. He m ade the m istake o f takin g 
lodgings w ith  an elderly  Q uaker w hose rig id ly  conducted household 
w as fa r  m ore gloom y than his ow n hom e, and h e applied  h im se lf so 
d ilig en tly  to his studies that h e took little  tim e to rest, and soon lost 
h is usu al a ir  o f  optim istic cheerfu lness. In h is first year also he had 
an attack  o f a m ild  form  o f sm allp ox and attem pted to return  to 
classes b efore he had fu lly  recovered. T h e  result w as an episode that 
w as diagnosed as a  nervous breakdow n.

A fter tryin g to fight off depression and a state o f uncon trollable 
introspection for som e m onths, in  ea rly  1848 h e w as fin a lly  prevailed  
upon to drop out o f  school and take a long holiday; a fter som e rest, 
follow ed  by a bit o f trav elin g  in Ireland, h e w as ready to resum e his 
studies. A t the tim e, h is fa th er w rote h im  a letter to w h ic h  h e m ay 
h a ve  had m any an occasion to refer durin g the difficult later years 
w h en  h e w as tryin g to con vin ce h is su rgical brethren about the v a lid 
ity o f th e germ  theory o f disease:

Believe us, my tenderly beloved son, that thy proper part now is
to cherish a pious cheerful spirit, open to see and to enjoy the



354 D O C T O R S

bounties and the beauties spread around us:— not to give w ay to 
turning thy thoughts upon thyself nor even at present to dwell 
long on serious things. Thou w ilt rem em ber how strongly Dr. 
Hodgkin cautioned thee on these points, as dangerous to thy 
mental as w ell as bodily health.

W ith purpose renew ed, in  late  1848 Joseph returned to the U n i
versity  C ollege m ed ical school for the w in ter session, determ ined to 
liv e  by his fa th e r ’s counsel. T h e  fortitude o f h is Q uaker upbrin gin g 
had returned to him . He kn ew  w h a t had to be done.

Joseph Jackson’s counsel and h is exam p le  w ere not the only gifts 
h e gave to h is son. One o f his best m icroscopes accom pan ied  the boy 
to the m ed ical school, and it w as put to good use. A lready an accom 
plished aficionado  o f the instrum ent, Joseph spent a great deal o f his 
free tim e continuin g h is observations and sh arin g h is know ledge. He 
presented two papers on h is own w ork b efore the H ospital M edical 
Society, w h ic h  proved to be strik in gly  predictable o f the course he 
w ould take in  h is profession al career. One w as titled “ G angrene,” 
and the other w as “ U se o f the M icroscope in M edicin e,” a subject o f 
p a rticu la r interest to h is fe llow s b ecause the school provided no for
m al teach in g in  the subject. He also did som e o rig in al research  on 
certain  m icroscop ic m uscles, those o f the iris and those that erect the 
tiny h a ir  shafts in  the skin  to m ake goose bum ps. E ven  w ith  a ll o f this 
extra  w ork, h e found tim e to apply h im se lf so effectively  to his stud
ies that he received  h is degree w ith  Honors in 1852.

L ister served a term  as house ph ysician , and then spent nine 
m onths as a house surgeon, form s of indenture roughly equivalen t to 
the m odern A m erican  internship. By the end o f this tim e, he w as 
tw enty-seven years old and he h ad  com pleted h is fo rm al training. 
T h ere  w as no need, thanks to his fa m ily ’s com fortable c ircu m 
stances, to rush out into practice. D u rin g his school years he had been 
p a rticu la rly  close to the Professor o f Physiology, W illiam  Sharpey, 
w ho now  suggested that h e spend som e tim e visitin g  other clin ics, in 
order to broaden his v iew  o f surgery. Sharpey w as a frien d  of Jam es 
Sym e, the Professor o f  C lin ica l Surgery at E din burgh, and it w as to 
that institution that the physiologist recom m ended his young protege 
travel prior to a tour o f the E uropean hospitals.

W ithin  days o f h is a rriv a l in  E din burgh  in  Septem ber 1853, the 
young surgeon realized  that he had found a second fa th er in  h is new  
m entor, though their natures, even  th eir appearances, could not have 
been m ore at varian ce. L ister, ju st under s ix  feet in  height, gave the 
im pression, w ith  his po w erfu l chest and handsom e head, o f b ein g a
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m uch larger m an  than  he actu ally  w as. He w as reserved and modest, 
w ith  a frien d ly  eye and a quietly tw in k lin g  sense o f generous hum or 
that seem ed to betoken a total lack  o f com petitiveness. In spite o f h is 
unostentatious Q uaker w ays, he possessed a cultured  m ind and could 
speak fluent F ren ch  and Germ an. A ltogether, h e conveyed an a ir  o f 
urban ity  com pletely la ck in g  in the outspoken, com bative little  pro
fessor w ith  w hom  he had com e to study. Sym e’s fa ce  w as p lain — som e 
called  h im  hom ely and even a little  sour-looking. F ifty-fou r years old 
at the tim e, h e w as gen erally  considered to be the best tech n ica l 
surgeon in  the B ritish  Isles, and h is razor-sharp m ind and h is obsti
nate self-assu ran ce m ade h im  a form idab le opponent in m edical 
disputation. It w as as though each  o f the m en saw  a subm erged part 
o f h is ow n personality in the other, and allow ed a secret adm iration  
for h is unconscious a lter ego to forge a deep friendship .

An enthusiast, Sym e inspired  Lister w ith  an excitem en t that 
m ade h im  decide to rem ain  in  E din burgh  a fter his m on th’s visit w as 
over. Law son T ait, the prom inent B irm in gh am  surgeon o f a gen era
tion later, w as a student at the tim e, and h as le ft a grap h ic  description  
o f the type o f operating extra va ga n za  that w as to be w itnessed w h en  
the professor took up his scalp el to carry  out one o f the procedures 
that even h e rarely  dared in  the 1850s. R eadin g T a it ’s accoun t o f one 
such  display, one does not find it difficult to understand w h y  a  young 
m an in  train in g w ould un hesitatin gly  g ive  up any other plan in order 
to throw  in  h is lot w ith  the colorfu l perform er:

The operating theatre of the old infirmary was crowded; every 
seat, even of the top gallery, was occupied. There were probably 
seven or eight hundred spectators, for Syme was to operate on a 
gluteal aneurysm. He was then in the zenith of his fam e and in 
the very best of his powers, his hand as steady and his eye as true 
as it had ever been— incom parably the greatest surgeon I have 
ever seen. He entered the theatre with the recognized procession 
of assistants, house surgeon, and dressers, and was greeted with 
a subdued m urm ur of applause. The spectators included men of 
all ages and ranks in the profession, very m any who had come 
from  great distances to see the great feat— like Bickersteth, of 
Liverpool, who cam e specially to assist, i f  I remember rightly, 
and of course there were m any boys like m yself from  fifteen 
upward. The patient was put to sleep, Syme buttoned up his 
dress-coat, turned up his sleeve, I saw a rush of blood, and in a 
few  m inutes the placing of the patient in the carrying-basket, 
and a round of applause, announced the end of the operation.
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W hen the professor offered h im  an official post as h is house sur
geon, young Lister fa ir ly  leaped at the opportunity. I f  h e had ever had 
any doubts about his su itab ility  for a su rgical career, the period spent 
w ith  Sym e surely  d ispelled  them . T h ou g h  there w ere h orrib le sights 
to be seen in the op eratin g theater and fr ig h tfu l tragedies unfolded 
b efore his eyes each  day, L ister had fa lle n  in th ra ll to that p ecu liar 
form  o f en chan tm en t that com es to em b race every surgeon w ho is 
any good at h is w ork. It enveloped m e w h en  I w as a tw enty-tw o-year- 
old student in  N ew  H aven, as it has enveloped other thousands o f 
young m en and now  young w om en too, in  d ifferen t tim es and differ
ent places. It is independent o f  those other forces by w h ic h  so m any 
doctors are  gripped— the sense o f m ission  or obligation, the d riv in g 
need to be o f service  to one’s fe llo w  creatures. It is even  independent 
o f  the intense in te llectu al satisfaction  o f the specialty. A lth ough  each  
o f these factors m ust coexist w ith  it, w h at I refer to h ere is the sheer 
enjoym ent o f b ein g a surgeon, an  enjoym ent m ade a ll the m ore se
d uctive by an aw aren ess that there is a touch o f ab erran ce in  it. In 
a letter to his fath er, L ister w rote o f that fee lin g  o f exhilaration :

If the love o f surgery is a proof of a person’s being adapted for 
it, then certainly I am fitted to be a surgeon: for thou canst hardly 
conceive w hat a high degree o f enjoyment I am  from  day to day 
experiencing in this bloody and butcherly department o f the 
healing art. I am more and more delighted w ith my profession, 
and sometimes almost question whether it is possible such a 
delightful pursuit can continue. My only wonder is that persons 
who really love Surgery for its own sake are rare.

Lister planned to return to London w h en  h is train in g appoint
m ent ended in  F eb ruary  1855, but a  fe w  m onths b efore h e w as due to 
leave, n ew s cam e o f the death  in  the C rim ean  W ar o f one o f the 
E din burgh  staff surgeons. He hastened to apply  for the vacan t post, 
and by A p ril o f 1855 h e w as in stalled  as A ssistant Surgeon to the 
E din burgh  R oyal In firm ary and L ecturer in  Surgery  to the Royal 
C ollege o f Surgeons o f E dinburgh.

Surgery had not been the only object o f  L ister’s fascin ation  dur
in g his alm ost two years in  Scotland. A frequent visitor to Sym e’s 
hospitable hom e, he had ea rly  begun to spend in creasin g am ounts o f 
tim e in  the com pany o f h is c h ie fs  eldest daughter, Agnes. Syme, 
undoubtedly o f  the opinion that his young assistant w as tailor-m ade 
for his daughter, approved; Joseph L ister pere, though m uch im 
pressed w ith  everyth in g he heard  about Agnes, w as less sanguine, for 
it w as in  those days the ru le  that a Q uaker w ho m arried  out o f the
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The wedding portrait o f Joseph and Agnes Lister, 1856. (Courtesy of 
Mrs. David Dowrick and the Lister family)
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fa ith  m ust eith er resign  from  the Society o f Friends or be disowned. 
E ven tually , though, h e cam e to term s w ith  his son’s in evitab le  deci
sion. P erhaps h e took com fort in an ep istle  published by the Society 
o f Friends only a year before: “T ru e  relig ion  stands n eith er in  form s 
nor in the form al absence o f form s.” And although Agnes Sym e 
L ister’s n ew  husband now  b ecam e a  m em b er o f the C h urch  o f E n 
gland, h is outlook rem ain ed  that o f a Friend. N eith er better nor 
w orse than  h is fellow s, h e chose to be ju st a  little  different; n either 
rem oteness nor aloofness set h im  apart from  other m en, ju st the fact 
o f  rem ain in g as sin gu lar as h is n ow  discontinued thee-thou form  of 
address. T h ou gh  h e stopped w ea rin g  the som ber outw ard adorn
m ents o f a Q uaker, h e n ever chan ged the in n er adornm ents o f h is 
character.

T h e  young Listers took a w orkin g honeym oon. A fter four w eeks 
in  the E n glish  L ake Country, they began  a three-m onth tour o f the 
continent. E xcep t in  Paris, w hose hospitals Joseph had seen the p re
vious year, they visited  the c lin ics o f alm ost a ll o f the cities to w h ich  
they traveled. T h ey  w en t to Padua and Bologna, and then on to the 
A llgem ein es K ran ken h au s in  V ienn a, considered to be the m ost im 
portant o f  the hospitals on th eir itin erary. K arl von R okitansky had 
been a  d inner guest at Upton House fourteen years earlier, and the 
renow ned pathologist now  spent a good deal o f tim e en tertain in g his 
form er host’s son. For obvious reasons, th is 1856 visit has been the 
cause o f m u ch  speculation  am ong scholars con cern in g possible con
versations that m igh t h ave taken p la ce  on the subject o f Sem m el
w eis. T h ere  are  two reasons to doubt that such  com m unications oc
curred. First, L ister later w rote that h e had n ever know n the w ork of 
the tortured H un garian  u n til long a fter h is ow n discovery that germ s 
cau se infections. Second, even  i f  there w ere reason to doubt the word 
o f a  m an w hose every  other statem ent has proved to be u n im p each a
ble, there is the w ell-kn ow n  fa ct that the genius o f puerp eral fever 
w as not often spoken about in  V ien n a a fter his flight to B udapest in 
1850. T h ere  is no evid en ce o f a S em m elw eis influence at w ork in 
L ister’s developm ent o f antisepsis.

A fter stopping at hospitals in  Prague, B erlin , W urzburg, and 
other G erm an cities, the n ew lyw ed s returned hom e v ia  Paris, m oving 
into a house on R utland Street only a  fe w  doors from  Sym e’s consult
in g  room s and a fifteen-m inute w a lk  from  the U n iversity  and the 
E din burgh  R oyal Infirm ary. W ith hom e, hospital, and school a ll 
w ith in  a com fortably sm all venue, Joseph L ister now  set out in  ear
nest on his li fe ’s work.

It w as a  h ectic  life  o f  c lin ica l surgery and research  upon w h ich  
h e w as em barking. A s a su rg ical consultan t and as S ym e’s first assist
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ant h e w as subject to urgent calls at an y tim e o f day or night. T hough 
h e had only a  sm all p rivate  p ractice o f h is own, there w as a busy 
schedule o f rounds and c lin ics at the in firm ary and the constant 
attention to h is teach in g  obligations, w h ich  included the preparation  
o f lectures. T h ere  w as no such  th in g as a  b io logical supply com pany 
in those days; h e had to gather organs from  the slaughterhouse and 
sm all an im a ls from  the stream s and fields. H e read constantly in  the 
F ren ch  and G erm an literatu re o f physiology and surgery.

From  the very  first, Agnes w as Joseph’s research  assistant, 
am an uen sis, and the m ost critica l reader o f h is m anuscripts. T h ey  
converted the b ack  k itch en  o f their new  hom e into a laboratory 
w h ere Lister, w ith  his w ife ’s help, began a w ide-ran gin g series o f 
investigations. H is sk ill at m icroscopy soon enabled  h im  to m ake 
contributions to the understanding o f the structure and fun ction in g 
o f n erve and m uscle fibers, blood coagulation, lym ph flow, and that 
m ost persisten tly  fa scin atin g  topic, inflam m ation. E xp erim en t a fter 
exp erim en t w as carried  out in  the kitch en  laboratory. E very  in vesti
gation  w as recorded, as w ere h is lectu re notes and his later m an u 
scripts, in  the easily  leg ib le  script o f  h is associate, Agnes.

A  letter L ister w rote to his fa th er som etim e b efore his m arriage 
illustrates the zeal w ith  w h ich  h e w en t about h is experim ents:

I have long wished to see the process o f inflammation in the 
frog’s foot, and, as I think I once told thee, felt that the early 
stages o f that process had not been traced as they m ight be.
. . . Accordingly ..  . having gotten a frog from Duddington Loch 
. . .  I proceeded last evening to the investigation . . . and a most 
glorious night I had of it.

O f L ister’s ea rly  experim ents, those that w ere to h a ve  m ost in 
fluen ce on h is th in kin g w ere the studies o f blood clottin g and in 
flam m ation. T h e  final result o f h is researches w as to con vin ce him  
that in  order for coagulation  to take place, the blood m ust be put into 
contact w ith  som e type o f extraneous foreign  m aterial. In other 
words, som ething active  m ust be done to it in  order to m ake it clot. 
Accepted now adays as axiom atic, L ister’s observations solved one o f 
the m ysteries o f the tim e— w h y does blood rem ain  in a fluid state in 
the arteries and veins? As long as flow continues in an intact vessel, 
no coagulation  can  occur in norm al blood. I f  the lin in g  o f the vessel 
is in jured  or disrupted, or i f  the blood com es into contact w ith  som e
th in g other than  the in n er coat o f its vessels, it prom ptly clots. T h is  
observation put L ister in  a fram e o f m ind to consider that other 
alterations o f physiology m ust also require som e foreign  in terven 
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tion. He could easily  prove th is to be true in  the case o f inflam m ation. 
Studies o f  the inflam m atory process served also to acq uain t h im  w ith  
the m icroscopic ch an ges exhib ited  by p u trefyin g in fected  tissues.

L ister’s reputation  as a  research er and teach er grew  rapidly. 
W hen the Professor o f  Surgery at the U n iversity  o f G lasgow  an 
nounced h is retirem en t in  1859, Sym e w as contacted to determ ine 
w h eth er h e w ould use his in flu en ce to con vin ce h is son-in-law  to 
accep t the ch a ir  and to consider an appointm ent as Surgeon to the 
G lasgow  Infirm ary. N ot m u ch  con vin cin g w as needed. By M arch  of 
i860, Joseph and A gnes had  settled in  that city, w h ich , w ith  a popula
tion o f sligh tly  less than 400,000, w as tw ice  the size o f E dinburgh.

A fter a  p relim in a ry  su m m er session, the rea l business o f  the 
school year began in  the fa ll. In those days, an In au gu ral L ecture w as 
an even t o f  m om entous significance; this one in  G lasgow  w as to set 
th e tone not only for L ister’s tenure, but for h is en tire career as w ell. 
As h e w en t off to the lecture h a ll w ith  an  entourage o f h is n ew  col
leagues ju st b efore noon on the appointed day, h is anxious young 
w ife , so m u ch  a  particip an t in  h is career’s success, tried to ca lm  h er 
nervousness by w ritin g  a letter to h er m other-in -law  in  Upton. She 
b egan  by describ in g the a p p earan ce o f the am phitheater, w hose re
fu rb ish in g  she and Joseph had supervised  for the n ew  term . She w ent 
on to set the scen e as she visu alized  it in  her m ind ’s eye, and then 
h eightened  the dram a even as h er ow n fee lin gs o f w orried  suspense 
w ere increasing:

Now it is just about 12. Oh! I trust he m ay be blessed, and believe 
he w ill be. His gown w ill be going on for the first tim e except 
when I saw it tried on here. About 5 m inutes past! he w ill be 
beginning! and how is he getting on?

She need not h a ve  w orried. Blessed h e h ad  a lw a y s been, and 
blessed h e w ould be on this day as w ell. H is w a rm  good n ature m ade 
itse lf im m ed iately  apparen t to the students, w ho took to his lecturin g 
style as though they had been w a itin g  for it a ll th eir lives. He m ade 
a few  w itty quips to ligh ten  their mood, and then said som e very 
serious th in gs w h ich , a lthough m eant to be about surgery, declared 
the ethos o f h is ow n professional life. A m ong them  w as the aphorism  
o f A m broise Pare: “ I dressed him , God healed  h im .” H e told them  of 
his b e lie f  that there are tw o great requisites for a  healer: “ First, a 
w arm , lovin g heart; and secondly, truth in  an earnest sp irit.” T h ere 
is no fu ll record o f h is rem arks that afternoon, but h e  m ust have 
conveyed h is  v ie w  o f m ed icin e in  s im ilar  term s to those h e used in 
a  graduation  address alm ost tw o decades later:
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If w e had nothing but pecuniary rewards and worldly honors to 
look to, our profession would not be one to be desired. But in its 
practice you w ill find it to be attended w ith peculiar privileges, 
second to none in intense interest and pure pleasure. It is our 
proud office to tend the fleshly tabernacle of the im m ortal spirit, 
and our path, i f  rightly followed, w ill be guided by unfettered 
truth and love unfeigned. In pursuit o f this noble and holy call
ing I w ish you all God-speed.

To tend the flesh ly tabern acle  o f  the im m ortal sp irit w as a ll the 
w ork o f a ll the days o f Joseph L ister’s tim e on earth. E veryth in g he 
did b ecam e part o f  that obligation. It w as not in  a  sp irit o f  sacrifice 
that h e and h is w ife  renounced w orldly  p leasures— it w as rath er in 
a sp irit o f  exaltation  that they had been given  the talents and the 
opportunity to serve their Lord by servin g m ankind. It w as, o f course, 
not a p riv ileg e  reserved to Q uakers or even to the devout o f  an y stripe. 
M any an  atheist has borne it w ith  nobility.

From  the m om ent o f that In au gu ral L ecture, L ister b ecam e a 
favo rite  w ith  the students. T h ey  m ade h im  H onorary P resident o f 
th eir M ed ica l Society, and 161 o f them  join ed  together at the end o f 
h is first a cad em ic yea r to address a petition to h im  in  w h ich  they 
proclaim ed “ your em inent ab ility  as a teach er o f Surgery.”

So n ew  w as the a cad em ic d iscip lin e o f surgery that L ister w as 
only the third  occupant o f the ch a ir  at G lasgow  sin ce its foun ding in 
1815, and h e w as the first to devote fu ll tim e to h is sp ecialty  rather 
than  to carry  out its duties as part o f  a  gen eral practice. H is research  
d u rin g th e first years w as a continuation  o f the ea rlie r  studies on 
inflam m ation  and clotting. So w e ll did these progress that he w as 
in vited  to g iv e  the 1863 C roonian L ecture o f the R oyal Society o f 
London. H e chose as his topic “T h e  Coagulation  o f the Blood.”

L ik e  a ll surgeons, L ister w as distressed by the fa ct that v irtu a lly  
every  su rg ica l incision  b ecam e infected. So u n iversa l w as the pres
en ce o f purulen t dra in age from  w ounds that m ost surgeons consid
ered it an  inevitable, n atu ra l course o f events, as long as the pus w as 
laudable. L ister refused  to accep t that point o f view . H is studies o f 
in flam m atio n  had convinced  h im  that n orm al h ea lin g  should take 
p la ce  w ith ou t tissue destruction and w ith ou t infection, yet the spe
c ia lty  o f su rgery  rem ain ed  enm ired in  a sea o f pus. It w as not as 
though no one had thought up a  theory, or even several, to exp la in  
putrefaction . T h e  predom inant theory w as sim ple to understand, and 
m ade still sim p ler by the fa ct that there w as no possibility, g iven  the 
technology o f the tim e, eith er to prove it or to disprove it. T h e  cause 
o f pu trefaction  w as said to be the oxygen  in  the air. On en terin g the



362 D O C T O R S

su rgical wound, it w as thought to oxid ize or b reak dow n the m ole
cules o f un stable organ ic m aterial, thus destroying the tissues and 
tu rn in g them  into pus. T h ere  b ein g no w ay  to preven t oxygen  from  
en terin g a  w ound, th ere w as no w a y  to preven t infection. It w as an 
exp lan ation  as lau d ab le  as the pus it w as m eant to ju stify , because 
it got everyone off the hook: i f  the om nipresent v illa in  w as oxygen—  
no surgeon could b lam e h im se lf for b ein g the cau se o f sepsis. T h at 
som e infectious agen t could be introduced into a w ound by the oper
ating team  seem s not to h ave been considered by anyone, excep t the 
scorned and now  forgotten Sem m elw eis and the few  others w ho had 
w ritten  o f its role in  the etiology o f childbed fever.

T h e  concept o f oxygen-induced putrefaction  m ade no sense to 
Lister, how ever. I f  it w ere tenable, h ealth y flesh should becom e in 
fected  spontaneously, sin ce the norm al blood flow  carries oxygen to 
the tissues constantly. M oreover, it w as rare  in  his exp erien ce to 
encounter a chest in fection  w h en  a fractu red  rib  released a ir  into a 
bruised  w ound b y p u n ctu rin g a  lung. No— there had to be som e other 
exp lanation , and, L ister believed, it had to com e from  som e foreign  
substance en terin g the incision.

His supposition that the cause o f putrefaction  w as an as yet un
discovered foreign  substance w as based on his studies o f coagulation  
and inflam m ation. In each  case, the presence o f som e irritative  or 
in ju rin g  agen t w as required  to set the process going. A rgu in g by 
analogy, h e found h im self, a lthough he w ould not know  it until m any 
years later, th in kin g along the sam e lines as had Sem m elw eis: there 
m ust be som e th in g  that enters a  w ound to cause infection. S em m el
w eis im agin ed  it to be carried  in  on the hands o f the doctors. Lister 
im agin ed  it to fa ll in  from  the a ir  in  w h ich  it lived. AH that rem ained 
w as to id en tify  that in v isib le  thing, and then to figure out a  w ay  to 
destroy it.

At this point, the scene m ust sh ift southw ard to the French  city 
o f L ille , and the laboratory o f the thirty-four-year-old Professor o f 
C hem istry w ho w as also the D ean o f the F aculty  o f Sciences, Louis 
Pasteur. W e w ill h ave to go just a bit backw ard  in tim e as w ell, to 1856, 
w h en  a local m an u factu rer o f beet-root alcohol had com e to the pro
fessor to te ll h im  o f a  m ysterious catastrophe that w as destroying his 
business and that o f h is colleagues in  the local beer and w in e indus
tries: w ithout any v isib le  cause, a great deal o f each  batch  o f ferm en t
in g alcohol w as spontaneously sp oilin g into a slim y ju ic e  o f useless 
sour ooze. A t that tim e, ferm en tation  w as thought by everyone to be 
a ch em ical process (this w as w h y the distraught m a n u factu rer had 
brought h is problem  to a chem ist), but a  few  exp erim ents w ith  his 
m icroscope convinced P asteur that sugar is ferm ented into alcohol
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not by som e life less com pound but by the yeasts w h ich  he found to 
be grow in g in  it. In that portion o f the m an u factu rer’s b atch  w h ich  
w as spoiled, h e identified not only the yeasts, but also great num bers 
o f  rod-shaped m icrobes. W ith this one series o f observations he had 
discovered that the cause o f norm al ferm en tation  is the action  of 
yeasts, and that the cau se o f souring is the action o f bacteria. He had 
entered w h at h e later cam e to ca ll “the w orld o f the in fin itely  sm all.”

O f course, P asteur w as not the first exp lorer o f that world. S ince 
an cien t tim es, there had been occasion al w riters w ho theorized that 
som e day a contagium  a n im a tu m  w ould be found, w h ich  w ould 
exp la in  disease. One G irolam o Fracastoro had gone so fa r  as to w rite  
about it in 1546, predictin g the discovery o f w h at he called  sem inaria, 
the still-unseen germ s by w h ich  he thought som e diseases w ere 
spread. T hen , over one hundred years later, in a series o f letters 
w ritten  to the R oyal Society o f London b egin n in g in  1676, Anton van  
L eeuw enhoek described the m icroscopic “ a n im a lcu les” w h ich  he 
found in  w ater, w ater-soaked organ ic m aterials, and fin ally  in  scrap 
ings from  his own b ack  teeth, and identified the b acteria  w e know 
today as streptococci, b acilli, and sp irilla . H ow ever, som ehow  in a ll 
the years that cam e after that no one took the trouble to seek such 
b acteria  in  the effluvia o f disease; no one related  L eeuw en h oek ’s 
an im a lcu les to Fracastoro’s sem inaria.

Then , in  the span o f a few  years, Louis P asteur not only m ade the 
correlation  but proved by exp erim ent that these germ s do not arise 
de novo  by a process o f spontaneous generation  as so m any had 
believed; instead they are  present because they h ave reproduced 
them selves from  the orig in al organism s that intruded into the m ate
r ia l b ein g studied. And h e dem onstrated that a liquid  rendered germ - 
free  by b oilin g w ould stay unputrefied so long as no n ew  germ s w ere 
a llow ed  to enter the flask in  w h ich  it w as kept.

A t its in au g u ral assem bly on D ecem ber 7,1854, P asteur had ad
dressed the L ille  F acu lty  o f Science. One o f the sentences h e uttered 
on that day has sin ce becom e a m a xim  w ell know n to a ll researchers: 
D ans les cham ps de Vobservation, le hasard n efa v o rise  que les esprits  
prepares, “W here observation is concerned, ch an ce favors only the 
prepared m ind.” C ertain ly  true o f the career o f its originator, that 
statem ent has no better exam p le than  the w ay  in  w h ich  Joseph Lister 
w ould use P asteur’s d iscovery o f b acteria l putrefaction  to exp la in  
w ound infection.

P asteur published the results o f  h is ferm en tation  exp erim ents in 
1857 and 1859, w ith  follow -up studies later, in the Fren ch  scientific 
jou rn al Com pte R endu de I’A cadem ie des Sciences. T h ey  w ere read 
in 1865 by G lasgow ’s Professor o f  C hem istry, T hom as Anderson, who,



364 D O C T O R S

kn ow in g o f L ister ’s determ ination  to solve the problem  o f su rgical 
sepsis, ca lled  them  to h is co lleag u e ’s attention. L ister’s “ prepared 
m ind” recognized  im m ed iately  that the French  ch em ist had dem on
strated the th in g  h e w as seeking, the cau se o f decom position o f or
gan ic  m atter, the p erfect exp lan ation  for the occu rren ce o f wound 
infections.

L ister read P asteur’s articles over and over, and h e and Agnes 
repeated every one o f the exp erim en ts in  th eir hom e laboratory. He 
cam e to the sam e conclusions as had the Frenchm an: ferm en tation  
and putrefaction  in  previously  sterilized  solutions o f sugar or protein 
are a lw ays caused by the introduction o f m icroscopic organism s 
from  outside. L ik e Pasteur, h e considered the p rim ary source o f con
tam ination  to be in v isib le  germ -laden dust p a rticles fa llin g  from  the 
air. S in ce a ir  could not be kept from  a  wound, to preven t infection, 
a  w ay  m ust be found to destroy the b acteria  that w ere  constantly 
dropping onto the open cut su rface o f an  op erative incision. In his 
words, “ I f  the w ound could be treated w ith  som e substance w h ich  
w ithout doing serious m isc h ie f to the h u m an  tissues, w ould k ill the 
m icrobes a lread y contained in  it, and preven t the fu rth er access o f 
others in the liv in g  state, putrefaction  m igh t be prevented how ever 
freely  the a ir  w ith  its oxygen should enter.”  H e later put the problem  
in  even sim p ler terms: “ W hen I read P asteu r’s orig in al paper I said  
to m yself, ‘Just as w e m ay destroy lice  on the head o f a ch ild  w h o has 
pediculi, by poisonous application s w h ic h  w ill not in ju re the scalp, 
so, I b elieve, w e can  use poisons on w ounds to destroy b acteria  w ith 
out in ju rin g  the soft tissues o f the patient.’ ”

T h e  n ext step w ould obviously be to find the proper poison to 
d isin fect w ounds w ithout cau sin g irreversib le  dam age. L ister de
cided upon carbo lic  acid, again  because o f h is prepared m ind. T h e 
elders o f the n earby com m unity o f C arlisle  had su ccessfu lly  used 
sm all quantities o f that ch em ical to destroy the foul odors o f their 
urban refuse; in  the process, they had also rendered odorless the 
n earby pastures that w ere irrigated  w ith  the w aste ’s liquid content. 
A  secondary u n an ticip ated  gain  had been the destruction o f the pro
tozoan parasites w ith  w h ich  the local cattle  had been becom ing in 
fected  w hen  they grazed on these lands. It seem ed obvious to Lister 
that the carbo lic  acid  w as k illin g  the organism s that decom posed the 
refuse and gave it its ch ara cteristic  odor o f putrefaction. T h e  proper 
d isin fectan t poison w as thus at hand.

L ister decided to try the carbolic-acid  m ethod first in  the treat
m ent o f  com pound fractures, in ju ries in  w h ic h  the sh arp  edge o f the 
sp lintered bone could be seen through the crushed skin laceration. 
Such  w ounds had a  h igh  rate o f infection, often requ irin g  am puta-
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tions, w h ic h  in  turn  b ecam e filled w ith  pus w ith in  days. On A ugust 
12,1865, iro n ica lly  one day fo llow in g the obscure death o f Ignac Sem 
m elw eis in  a V ien n a m adhouse, an eleven-year-old boy n am ed Jam es 
G reenlees w as run  over by the w h eel o f a horse-draw n cart. On being 
brought to the G lasgow  R oyal Infirm ary he w as found to h a ve  a 
fractu red  tib ia  exposed through a  w ound an  in ch  and a h a lf  long and 
three quarters o f an in ch  w ide. It w as the id eal in jury, not too dirty 
and not too extensive, upon w h ich  to use the n ew  technique. Lister 
dressed th e area  w ith  a lin t bandage dipped in  carb o lic  acid. T h e  leg 
w a s then splinted, and allow ed  to rem ain  untouched for fou r days. 
A fterw ard, the dressing w as chan ged p eriod ically  u n til com plete 
h ea lin g  w as found to h a ve  taken place. T h e  process took s ix  weeks. 
L ister’s first c lin ica l exp erim en t w as a success.

In the su cceed in g m onths, one patien t a fter another w as treated 
in  m u ch  the sam e w ay. T en  m ore cases o f  com pound fractu re  w ere 
seen, o f w h om  eigh t recovered w ithout untow ard event. O ne o f the 
rem ain in g  tw o developed hospital gan gren e and required am p u ta
tion w h ile  L ister w as a w a y  for a few  weeks; th e other bled to death 
w h en  a  sh arp  bone fragm en t pierced  a m ajor artery a fter several 
w eeks o f good recovery. C arbolic-acid  antisepsis, as the n ew  concept 
o f  d isin fectin g a  w ound w as to be called, w as obviously w orth  fu rth er 
study.

L ister n ext turned his attention to a  condition called  psoas ab
scess. T h is  fearsom e com plication  o f sp in al tuberculosis took the 
form  o f a la rg e  collection  o f pus ly in g  on one o f the long m uscles in 
the b ack  o f the abdom inal cavity. S u ch  abscesses grew  very  large, 
even tu ally  com ing to protrude into the groin. W hen they w ere incised  
for the necessary drainage, the resu ltin g open w ound often becam e 
invaded by the organism s o f hospital gangrene, erysipelas, or the 
others, w ith  death as the usual consequence. L ister developed a  tech 
n ique o f d isin fectin g  the skin  around the incision  w ith  carbo lic  acid  
and then dressing the drained cavity  w ith  a puttylike substance o f 
w h ic h  the d isin fectan t solution w as a  m ajor constituent. A gain , re
sults w ere excellen t, com pared to w h a t had been before.

W hen h e w as sufficiently en couraged by his treatm en t o f  psoas 
abscess, L ister fe lt justified  in  ap p ly in g h is n ew  m ethod to am p u ta
tions. T h e  results w ere so gra tify in g  that in  1867 h e published  a series 
o f  five papers in  the Lancet, an n oun cin g the invention  o f antisepsis. 
T h e  title w as a long one, b ecau se it w as m eant to convey th e im por
tance o f the text: T he A n tisep tic  System : O n a New  M ethod o f  Treat
in g  C om p ound Fracture, Abscess, etc.; w ith  O bservations on the C on
d itio n s o f  Suppuration.

A s L ister’s exp erien ce grew , h e  m odified h is techn iques to take
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advantage o f h is in creasin g store o f know ledge. E very  innovation  
w as carried  out w ith  m eticulous care; it seem ed to som e onlookers as 
though the ritu al w ere as im portant as the theory b ehind  it. Not only 
w ere the w ounds exposed to carb o lic  acid  durin g the operation, but 
also a ll instrum ents as w e ll as the hands o f the su rg ical team . And 
yet, L ister’s operatin g-theater attire w as not d ifferen t from  that in 
w h ic h  his n onantiseptic colleagu es custom arily  w orked. H e rarely  
rem oved h is coat, preferrin g  to roll h is sleeves b ack  in  the m ann er 
o f the day, and then to turn up the co lla r o f h is frock  coat to protect 
the w h ite  starched shirt co lla r h e a lw ays wore, so that it w ould not 
becom e sodden from  the cloud o f antiseptic spray w h ic h  h e later 
introduced. He dipped h is hands in  carbolic, applied  soaked towels 
to the skin  around the p lann ed incision, and w en t to work, stopping 
frequently  to rerin se wound, hands, and instrum ents w ith  the d isin 
fectant.

P ostoperative m an agem en t consisted o f periodic dressing 
chan ges durin g w h ich  everyth in g touchin g the incision  w as again  
disinfected, in  an  atm osphere h ea vy  w ith  spray-filled  air. By late 
1869, a large enough exp erien ce  w ith  am putations had been a c
cu m ulated  that the results could be subm itted to the L an cet for p u b li
cation. A lthough L ister ackn ow ledged that the num bers w ere still too 
sm all for proper statistical analysis, h e correctly  pointed out that 
w h en  “ the details are considered, they are h igh ly  va lu a b le  w ith  r e f
eren ce to the question w e are  considerin g.” T h e  sum m ary figures 
follow , exa ctly  as they appeared in the issue o f the L an cet for Janu
a ry  8, 1870. T h ey  speak for them selves:

Before the antiseptic period, 16 deaths in 35 cases; or 1 death in 
every 1V2 cases.

During the antiseptic period, 6 deaths in 40 cases; or 1 death 
in every 62/3 cases.

N ot included in  the statistics w ere the m an y w ounds treated 
a n tisep tica lly  w h ic h  w ere thereby m ade to h ea l so w e ll that am puta
tion w as avoided. W ithout carb o lic  acid, m any o f them  w ould h ave 
resulted in in fection  and death. T h e  paper stated, “ I f  the history o f 
a ll the contused w ounds o f the hands and feet that h a ve  been treated 
in  m y w ards durin g the last three years w ere recorded, in cludin g 
m an y com pound fractu res not reckoned as such in  our classification  
and several com pound dislocations, it w ould be enough to convince 
the m ost scep tica l o f the advantages o f the antiseptic system .”

T h e  p u b lication  o f h is results on am putation  w as the cu lm in a 
tion o f L ister’s w ork in  Glasgow . T h e  term  o f office o f the Surgeon to
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the G lasgow  Infirm ary, lim ited  to ten years and non-renew able, cam e 
to an  end in  1870, and Lister had no w ish  to stay on at the u n iversity  
once his c lin ica l appointm ent w as ended. For several years he had 
been seekin g a lon ger-lastin g post elsew here, ap p lyin g for those that 
held  an y interest for h im  as they cam e up. H e w as not successful 
w h en  a professorship  b ecam e vacan t at E din burgh  in  1864, or at his 
alm a mater, U n iversity  College, in 1866. H e had begun to despair as 
h is G lasgow  term  drew  to a close, w hen  a cereb ral throm bosis su f
fered  by h is fath er-in -law  proved, quite literally , to be a stroke o f good 
fortun e for him . W hen the p artially  paralyzed  Sym e resigned his 
C h a ir  o f C lin ica l Surgery, a group o f 127 E din burgh  students w rote to 
L ister beggin g h im  to becom e a candidate. T h e ir  letter stated, in  part, 
“ W e fee l sure that i f  you are  appointed to this C hair, the benevolence 
o f your ch ara cter and the urbanity  o f your m anners, w ill speedily 
d raw  around you a large  band o f attached and devoted fo llow ers.” He 
w as appointed to the post in  A ugust o f 1869, and by October he and 
A gnes w ere once again  settled in  E dinburgh. He w as forty-two years 
old. T h e  happ iest years o f h is  life  w ere about to begin.

A lth ough  L ister’s b enevolence and urban ity  m ay h a ve  been w ell 
know n to the E din burgh  student body, the new s o f h is introduction 
o f an tiseptic surgery does not seem  to h a ve  thus fa r  reached  them . 
H is m ethods w ere receiv in g a w arm  reception at som e o f the conti
nental hospitals, but no B ritish  surgeons outside o f G lasgow  had yet 
been converted eith er to antisepsis or to the p rin cip le  upon w h ich  it 
w as based, the theory that m icrobes can  be the cause o f certain  dis
eases and o f decom position in  tissues. E ven at this early  stage, de
bates w ere  b egin n in g to be heard about the sign ifican ce o f finding 
b acteria  in  in fected  wounds. T h ere  w ere those w ho believed  that they 
w ere secondary invaders that entered a fter putrefaction  had begun, 
rath er than  b ein g the source o f the infection. T h ere  w ere other skep
tics w ho considered the germ s to be harm less contam inants, refusin g 
to b elieve that they played any role in the process o f infection  and 
un con vin ced by L ister’s im proved results in  the treatm ent o f com 
pound fractu res and abscesses, or by his still-sm all series o f  am puta
tions. In addition, there w ere several a ltern ate theories, now  best 
consigned to the abstruse research es o f  m ed ical h istorians (oxidation 
o f tissues, m entioned above, w as the least speculative), w h ich  pur
ported to exp la in  suppuration  and contagion by m echanism s other 
than  m arau d in g m icrobes.

Such  w as the state o f affa irs w hen  the Listers m oved into their 
large  n ew  hom e at 9 C harlotte Square in  E dinburgh. D u rin g the next 
e igh t years, as heated discussions raged in  every m ajor center o f 
m ed ical thought about w h a t w as com ing to be called  the germ  theory
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o f disease, L ister becam e one o f the best know n and m ost controver
sia l scientists in  the world. H is p ra ctice  and h is  c lin ic  population 
grew  large  en ough to en able h im  to test h is techn iques in  a  w ide 
va riety  o f  operations, and his sp readin g fa m e brought in creasin g 
num bers o f  foreign  visitors w ho w ish ed  to learn  them . O nce again, 
he and A gnes put together a k itch en  laboratory and set to w ork on a 
series o f in vestigations o f w ound infection.

T o his students, it seem ed p u zzlin g that a surgeon w ould interest 
h im se lf in  such  th in gs as test tubes and m icroscopes. T h ey  flocked to 
him  because o f h is quiet goodness and because he could teach  them  
how  to avoid  infection; the theory b ehind  it w as o f little  interest to 
them . H ere is the description  w ritten  by one o f them , J. R. Leeson, 
w ho cam e to visit h is professor at hom e soon a fter h is a rriv a l in 
E dinburgh:

I felt instinctively that I was in the presence o f a very unusual 
personality: such a combination of refinement, ability, benevo
lence, and sweetness of disposition as I had never before met; he 
seemed the embodiment of high purpose; an emanation of good
ness radiated from  him. . . .

He led me to the windows before w hich on a long table were 
several rows of test-tubes covered w ith glass shades, h a lf fu ll of 
various liquids, and in the mouth of each was a plug of cotton 
wool.

It was a curious assem blage such as I had never seen, nor 
could I form  the least conjecture as to w hat they were or why 
they should be plugged w ith cotton wool; my experience o f test- 
tubes w as an open mouth, and I never rem em ber having seen 
them closed.

W ith the greatest care and pride he picked out one here and 
there, held it up to the light and seemed inexplicably pleased at 
its condition: this was clear, this was turbid, and this was 
mouldy. O f course I tried to show an intelligent interest, but had 
not the faintest idea as to w hat it was all about and wondered 
what connection they could have w ith my visit or w ith any 
branch of surgery; and I remember thinking it strange that so 
em inent a surgeon should be interested in such an unusual sub
ject and could find time to study such irrelevant and out-of-the- 
way matters.

A t E dinburgh, the n ew  Professor o f C lin ica l Surgery lectured 
tw ice a w eek  in  that large  a m p h ith eater described by Law son Tait. 
He discoursed on the ph ysiology and b acteriology upon w h ich  his
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p ra ctica l teach in gs w ere  based, and h e dem onstrated the in creas
in g ly  m ore com plex m ethodology o f h is carbolic-acid  technique. He 
h ad  discovered the nature o f sepsis, and h is m ission  w as to exp la in  
its prevention. H e im agin ed  the a ir  to be sw arm in g w ith  m icroscopic 
organism s and every  w ound therefore to be by its very  n ature a lready 
contam in ated  from  the instant o f incision. H is a im  w as to d econ tam i
n ate everyth in g that cam e into contact w ith  exposed flesh, and he 
used carb o lic  solutions o f va ry in g  strengths to do it, even  going so fa r 
as to design a m ach in e  that sprayed a fine m ist o f  the m aterial, 
through w h ic h  h e operated heedless o f its effect on h is ow n lungs and 
those o f h is assistants.

A lth ough  L ister successively  decreased the concentration  o f the 
carb o lic  in  order to lessen  skin  irritation, everyth in g else  about Lis- 
terism , as the antiseptic techn ique b ecam e know n, gra d u ally  grew  
m ore com plicated. In its final form , it required  that an in n er crust o f 
blood and carb o lic  be covered w ith  a lay e r  o f w aterp roof silk  upon 
w h ic h  w ere w rapped ek a ctly  e igh t layers o f carbolized  m uslin  be
tw een the outer tw o o f w h ic h  w as a sheet o f gutta percha. T h e  w hole 
pungent m ass w as drenched w ith  liquid resin  and paraffin; it w as 
then covered over w ith  w axed  taffeta soaked in  m ore carbolic. L ister 
b elieved  that an y variation  in  the m ethod m igh t lead to fa ilu re.

And the results o f  com pulsive adheren ce to L isterism  w ere im 
pressive. In h is last three years in  G lasgow , its inventor had had only 
one case o f  w ound erysipelas. H ospital gangrene, on those few  occa
sions w h en  it occurred, did so in  a m ild  form . Such  im provem ents 
continued in  E dinburgh. T h e  n um ber o f w ound infections rem ain ed 
low, L ister’s m ortality  figures allow ed h im  to dare m ore com plicated  
operations, and the periods o f recuperation  o f h is patients w ere sig
n ifican tly  shorter than  those o f h is co lleagu es’ patients in  the sam e 
hospital. N eedless to say, so w ere the lists o f  h is dead patients.

N evertheless, he continued to h a ve  fe w  converts am ong the local 
surgeons. Books h ave been w ritten  about w h y  it w as that the en tire 
su rg ical w orld did not im m ed iately  em b race L ister’s teachings. One 
o f the reasons is obvious: it w as a great deal easier not to b elieve in 
them . Im agin e a fifty-year-old surgeon at the h eigh t o f  h is career, 
accustom ed to strid ing into h is am phitheater, ch an gin g  into h is old 
frock  coat stained w ith  the dried pus and blood o f m any a gory en 
counter, and then com m en cin g to operate w ithout the incon venien ce 
o f so m u ch  as a p relim in a ry  hand-w ash; w ith  h is patien t h astily  
etherized, h e slam -bangs h is w ay  through the usual ten-m inute ope
ration  and prepares for th e next. N ot sin ce m ed ical school, and even 
then  only a  fe w  tim es i f  at a ll, has h e looked dow n the barrel o f  a 
m icroscope. O ne day, he attends a lectu re d elivered  by a professor
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w ho is surrounded by a d istin ctly  n onsurgical a rray  o f flasks, lenses, 
and sm all glass-covered dishes, d urin g w h ich  he is told that little  
in v isib le  creatures are  his rea l enem y, and that in  order to defeat 
them  h e m ust soak to the w rist in  a  corrosive solution, operate 
through a spray o f acrid  vapor, interrupt the b lin din g speed o f his 
procedure num erous tim es to irriga te  the wound and a ll o f h is instru
m ents w ith  a c h em ica l d isinfectan t, laboriously apply a com plicated 
sh arp -sm ellin g dressing in  a m eticu lously ritu alistic  w ay, and then 
fo llow  very sp ecific  ru les about dressing ch an ges in  the postoperative 
period. T h en  im ag in e  that sam e surgeon at h is clu b  in the evening, 
l iftin g  a glass o f  port to his lips w ith  red, puffy hands chapped by the 
corrosive flu id  in  w h ich  they h a ve  soaked durin g the day.

And finally, im ag in e  the w orst th in g o f all. Im agin e w h at it m ust 
h a ve  fe lt lik e  for su ch  a  surgeon to accep t a theory that confronts him  
w ith  the intolerable fa ct that for the previous fifteen years o f h is 
career h e has been k illin g  h is patients by a llo w in g into th eir w ounds 
m icrobes w h ic h  h e should h ave been destroying.

For such  reasons, m any a surgeon at the heigh t o f h is career 
found the prem ises o f L isterism  un acceptable. Som e fe w  tried just 
enough elem ents o f  the ritu al to fee l them selves encum bered by it 
but not enough to m ake it w ork— th eir breaks in  techn ique prevented 
success, and so they abandoned its d irectives a ll too w illin g ly  as being 
worthless. L ister h im se lf did not exp ect early  u n iversal accep tan ce 
o f h is principles. He predicted that it w ould take a generation  for 
them  and for the germ  theory to becom e part o f m ed ical practice. 
T h ere  are  theologian s w ho b elieve that the an cien t Israelites w ere 
m ade to w an d er forty years in  the w ildern ess in  order that the slave 
m en tality  should die out and a new  liberated  post-Egypt generation  
be born. P erh ap s it w as sim ilar  reasoning that m ade Lister rea lize  
that the prom ised land o f sa fe  surgery w ould be vouch safed  only unto 
a n ew ly  born tribe o f believers.

In 1874, L ister w rote the first in  a series o f  letters exch an ged  w ith  
Louis Pasteur, to than k h im  for fu rn ish in g  the key w ith  w h ich  the 
secrets o f w ound sepsis had been unlocked. It w as the B ritish  profes
sor’s use o f that key that gave the c lu e  to the Fren ch  ch em ist that his 
ow n discovery o f the alcohol-souring m icrobes could be applied  to 
seekin g the causes o f  disease. In later years h is studies along this 
L isterian  lin e o f th in kin g w ould result, as noted earlier, in the iden
tification o f the sp ecific  b acteria l agents o f  certain  infections and, 
through use o f an attenuated strain  o f the a n th rax  bacillus, in  the 
inn oculation  o f patients to produce im m unity. T h u s it w as by a pro
cess that w en t from  P asteur to L ister and back a gain  to P asteur that



The Gross Clinic, Thomas Eakins’ 1875 painting of an operation by 
America’s leading surgeon, a determined opponent o f Joseph Lister 
and antisepsis. (Courtesy of the Jefferson Medical College of Thomas 
Jefferson University, Philadelphia)

the so-called germ  theory o f disease w as even tu ally  to be proved in 
practice.

But not yet. E ven in the late 1880s there continued to be debates 
published  in  our ow n A m erican  su rg ica l literatu re concern in g the 
va lid ity  o f the germ  theory. J. C ollin s W arren, the grandson o f the 
first A m erican  to operate under eth er anesthesia, visited  Lister in 
G lasgow  in  1869. H e later w rote that w h en  he returned to Boston and 
tried to be an  evan gelist o f  antisepsis at the M assachusetts G en eral
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H ospital, h e w as “coldly  inform ed that the carbo lic  acid  treatm ent 
had been discarded.” A n  im p erfect tria l had fa iled , and no m ore w ere 
to be attem pted.

A rticles on the germ  theory appeared only infreq uen tly  in  the 
A m erican  m ed ical jou rn als o f the tim e. A ccordin g to th is country’s 
ph ysician s, the question o f w h eth er b acteria  cau se disease still 
aw aited  a defin itive answ er. S cien ce w as not yet a significan t factor 
in  m edical th in kin g on th is side o f the A tlan tic— an yth in g that cam e 
out o f a laboratory sm acked o f dubious foreign  influences. A m ong 
those w ho opposed antisepsis and refused to accep t the germ  theory 
w ere som e o f the leaders o f  A m erican  surgery. Dr. Sam uel Gross o f 
P h ilad elp h ia , w hose su rg ical textbook w as the m ost popular in  the 
country, w as un con vin ced that antisepsis did any good. He refused to 
use it. In 1876, as part o f a review  o f the developm ent o f m ed icin e on 
the hundredth a n n iversary  o f the indepen den ce o f the U nited States, 
h e noted that the surgeons o f h is n ative land did not b elieve in  Lister- 
ism. He has been im m ortalized  by T hom as E akin s in  the fam ous 
pain tin g  called  The Gross C lin ic, in  w h ic h  h e is show n op eratin g in 
the traditional frock  coat w ithout an  iota o f  antisepsis in  sight. T h e 
patien t’s m other is depicted crin g in g  a few  feet b ehind his b are and 
bloody scalp el-w ield in g hand. T h e  can vas w as painted in  1875, n ine 
long years a fter Joseph L ister had first described his doctrine in  the 
most w id ely  read m ed ical jo u rn a l in  the E n glish  language.

In the sam e year durin g w h ic h  Gross w rote h is article, Joseph 
Lister w as invited  by the C en ten nial M edical C om m ission o f 
P h ila d elp h ia  to attend the congress w h ich  w as part o f A m e rica ’s 
hun dredth-an niversary celebration. T h e  president o f the C om m is
sion w as the n onb elievin g P h ila d elp h ia  professor, w ho nevertheless 
g raciou sly  asked h is E n g lish  co lleagu e to b e the ch airm an  o f the 
Section o f Surgery, an  honor eagerly  accepted  as an  opportunity to 
p reach  the antisepsis doctrine to the as yet u n acceptin g A m erican s.

T h e  reception  that greeted L ister h im self w as fa r  m ore en thusi
astic, how ever, than  the one accorded the three-hour oration in  
w h ic h  he attem pted to convert his audience. H is convictions, as elo
quently expressed as they w ere, did not suffice to accom p lish  any 
m ajor ch an ges in  attitude, esp ecia lly  w hen  he dem onstrated the 
com plicated  nature o f h is dressings. H is personality  and determ in a
tion w ere adm ired  m u ch  m ore than his an tim icro bia l technique. An 
observer for the Boston M edical an d  Surgical Journal cau gh t the 
A m erican s’ reaction: “ He has a lau g h in g  face, but his firm  m outh and 
b righ t eye g ive  it character. M odesty is stam ped upon h is every act 
and word, but he does b e lieve in  an tiseptic surgery.”

T h in gs w ere different, how ever, on the continent o f Europe. For
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reasons that w ill be discussed m ore fu lly  a fe w  pages onw ard, conti
nental and p a rticu la rly  G erm an -speaking surgeons w ere fa r  m ore 
prepared than  the A m erican s to b elieve in  the concept that infection  
is caused by m icrobes. O nce the germ  theory w as accepted, the use 
o f antisepsis or an  eq u ivalen t technique w as a  n atu ra l consequence. 
A m ong the pioneers w as R itter von N ussbaum  o f M unich , w ho w rote 
L ister d escrib in g the w a y  in  w h ich  “ W e exp erien ced  one surprise 
a fter another. . . . N ot another case o f hospital gan gren e appeared. 
. . .  O ur results b ecam e better and better, the tim e o f h ea lin g  shorter, 
and the p yem ia  and erysipelas com pletely d isappeared.” N ussbaum  
expressed the fee lin gs o f  m any o f L ister’s continen tal d iscip les w hen  
he added, “ I hold that n ext to that o f  chloroform -narcosis your d iscov
ery is the greatest and m ost blessed in our Science. God rew ard  you 
for it, and gran t you a long and happy life .”

As h as so often happ ened  in  the history o f  science, it had taken 
the tragedy o f w a r to provide a setting in  w h ich  innovation  could 
em erge. In the b rie f but ferocious Franco-P russian  W ar o f 1870-1871, 
the fe w  surgeons w ho used L ister’s m ethods had been able to dem on
strate m ortality  statistics that w ere m u ch  better than  those o f the 
great m ajo rity  o f th eir colleagues. T h e  postoperative carn age am ong 
the patients o f Georg F ried rich  Louis Strom eyer, surgeon gen eral 
su ccessively  o f  the Schlesw ig-H olstein  and H anoverian  arm ies, w as 
th irty-six  deaths fo llow in g th irty-six  am putations through the knee 
joint. W hat m ade this statistic  a ll the m ore depressing w as that 
Strom eyer w as no incom petent— F ield in g G arrison has called  him  
“the fa th er o f  m odern m ilitary  surgery in  G erm any.”  N eith er w ere 
the F ren ch  statistics an y cause for acclaim ; o f 13,173 am putations o f 
a ll sorts done in  the m ilitary  hospitals o f France, in clu d in g fingers 
and toes, 10,006 ended in  death.

A fter the w ar, G erm an  surgeons, prepared by the grow in g scien 
tific sp irit at hom e, b egan  to travel to E din burgh  to learn  about an ti
sepsis. C lose on th eir heels cam e the French, and then representa
tives o f  other continen tal countries as w ell. By the tim e o f the 1875 
G erm an S u rg ica l Congress, m any en th usiastic  d iscip les had been 
w on over. One o f the m ost outspoken w as R itter von N ussbaum , w ho 
exhorted h is audience, “ Look at m y sick  w ards recen tly  ravaged  by 
death. I can  only say that m y assistants and m y n urses and I are 
overw helm ed w ith  joy. It is w ith  the greatest zea l that w e undergo a ll 
the extra  pains required by the treatm ent.” N ussbaum  also w rote a 
short book on antisepsis. T ran slated  into F rench, Italian , and Greek, 
it led to the rap id  continen tal spread o f Listerism .

A m ong the m ost beholden o f the G erm ans w as Strom eyer, w ho 
w en t so fa r  as to w rite  a laudatory poem  titled “ L ister.” H e undertook
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the tran slation  h im self, and it should be read m in d fu l o f  the caveat 
that his good intentions are som ew hat m arred by the fractured  qual
ity o f  h is Teutonized  E nglish . H ere is the first stanza, sounding as 
though it w ere w ritten  as a send-up for a senior-class show  at som e 
m odern A m erican  m ed ical school. N o sign ifican ce should be at
tached to the fa ct that the personal pronoun re ferrin g  to the author 
o f antisepsis is cap ita lized  as though h e w ere also the A uthor o f us 
a ll. A lth ough  this does g ive  the poem  som ew hat the q uality  o f a 
paean  to God, it should b e rem em bered that the G erm ans treat their 
nouns and pronouns this w ay  as a m atter o f course:

Mankind looks grateful now on Thee
For what Thou didst in Surgery.
And Death must often go amiss,

By sm elling antiseptik Bliss.

Som e w eeks a fter  the G erm an S u rg ica l Congress, Joseph and 
A gnes Lister, w ith  h is b rother’s fa m ily  o f four, w en t on a tour o f the 
continent, part o f w h ich  w as planned as a visit to the G erm an hospi
tals to evalu ate  the success o f antisepsis. A fter  travelin g  through 
F ran ce and Italy, they journeyed  to M unich, L eipzig, B erlin, H alle, 
and several other cities. H avin g been em braced by N ussbaum  in 
M unich, they w ere treated to w h a t their hosts called  a “ Lister-Ban- 
quet” in  Leipzig, attended b y som e 350 professors, ph ysician s, and 
students. T h ere  w ere m any light, b righ t m om ents that evening. T h e 
guest o f honor w as entertained by hum orous songs w ritten  for him , 
am ong w h ic h  w as one titled “T h e  C arb olic A cid  T in g le-T an gle .” U n
fortun ately  for posterity, its lyrics  seem  not to h ave been preserved. 
Professor K arl T h iersch  proposed the honoree’s health , and pointed 
out that antisepsis, lik e  so m an y other great inventions, w as in  the 
m idst o f passin g through w h a t h e called  the three usual stages o f 
discovery: “T h e  first, w h en  the w orld sm iles and shakes its head and 
says, ‘It’s a ll nonsense’; the second w ith  a shrug o f the shoulders and 
a look o f contem pt, ‘It’s the m erest h u m b u g’; and finally, ‘Oh, th at’s 
an old story, w e kn ew  that long ago.’ ”

T h e  L an cet  o f  June 19,1875, described the G erm an visit in  a  w ay 
that w as in com p reh en sib le to the still-skeptical surgeons o f the E n 
glish -sp eakin g countries: “T h e  progress o f Professor L ister through 
the U n iversity  towns o f G erm any, w h ich  h e is visitin g  chiefly, we 
believe, w ith  a v iew  to in q uire into the m ode in  w h ich  the antiseptic 
treatm ent is carried  out in  the Continent, has assum ed the ch aracter 
o f  a triu m p h al m arch .” A sim ilar  reception  aw aited  h im  four years 
later w h en  h e attended the International Congress o f M edicine in
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Am sterdam . He w as greeted, accordin g to the B ritish  M edical Jour
nal, w ith  “ an en thusiasm  that knew  no bounds,” a prolonged stand
ing ovation, and the encom ium  o f the president, Professor Donders: 
“ It is not only our adm iration  that w e offer you, it is our gratitude, and 
that o f  the nations to w h ic h  w e belong.”

N evertheless, L ister’s ow n countrym en rem ain ed  fixated, like  
m ost A m erican s, at T h iersch ’s second stage. A lth ough  in creasin g 
num bers o f  younger B ritish  surgeons w ere b egin n in g to accep t an ti
sepsis, m ost o f  the senior professors at the great London teach in g 
hospitals stood stolidly opposed. As long as they rem ain ed so, Lister 
fe lt that he had not been successfu l w ith  the group w hose endorse
m ent h e  valu ed  m ost h igh ly . And then, in  1877, an  opportunity pre
sented itse lf  by w h ich  the situation m ight be turned around. Upon 
the death o f its incum bent, Joseph L ister w as offered the C h air o f 
Surgery at the M edical School o f K in g ’s College, London.

A t first, it seem ed in con ceivab le  to h is colleagues that h e w ould 
leave one o f the m ost prestigious schools in  the world, as E dinburgh 
then was, to go to an institution o f a decidedly low er caliber. Not only 
w ould he be takin g a b ackw ard  step a cad em ically , but he w ould have 
to g ive  up a th riv in g private practice, the am ple c lin ica l opportuni
ties for patien t study at the R oyal Infirm ary, and his scores o f devoted 
students. In return, he w ould enter an en viron m ent hostile to his 
teach in gs and resen tfu l o f h is ever-grow ing in ternation al fam e. 
W hen his students learn ed that th eir beloved teach er w as g iv in g 
serious consideration  to the offer, they presented him  w ith  a petition 
o f seven hundred signatures, b eggin g h im  to rem ain.

T h ere  w as a lot to leave b ehind in  E din burgh that w as the stuff 
o f  h app in ess and the rew ard  o f the ap p reciative  love in  w h ich  Joseph 
L ister w as enveloped w h erever h e w en t in  that city. A  student, John 
Stew art, has le ft us w ith  one o f the m any m oving descriptions that 
w ere in  later years w ritten  by his pupils to portray their m entor as 
h e w as seen by them  and by h is patients. T h e  quotes w ith in  the text 
a re  taken from  a poem  by W illiam  E rnest H enley, w ho is best know n 
as the author o f  “ Invictus,” w ritten  w h ile  he w as L ister’s su rgical 
patien t at the E din burgh  R oyal Infirm ary:

Among the happiest recollections of those Edinburgh days are 
those of the Sunday afternoon hospital visits. This was one of 
Lister’s ways o f keeping the Sabbath Day. The coachm an and 
the horses had a rest. Lister cam e to the Infirmary on foot. The 
picture is plain before me now. . . . Someone suddenly says, 
“ Here comes the Chief!” and we see our hero enter through the 
little side-gate, pass down the slope, w ith his easy rapid stride,
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a light cane in his hand, and on his handsome face a look of 
happy meditation. The house-surgeon meets him  at the m ain 
door, and in a few  minutes they enter the ward. Students come 
to attention, patients’ faces beam. I wonder i f  there were any
w here else in the world a surgeon whose pupils held him  in 
more reverent admiration, whose patients so trusted him, loved 
and positively adored him. He cannot be unconscious o f this 
feeling, the “soft lines of tranquil thought” grow softer, that 
“face at once benign and proud and shy” is suffused w ith the 
unaffected pleasure o f this modest and simple-minded great 
m an as he begins his tour of the ward.

But h is friends and his students reckoned w ithout the deeply 
ingrained  Q uaker sense o f m ission. As there is a fu n dam en tal strain  
o f m ysticism  in  the Inner L igh t concept o f the Society o f Friends, 
th ere is also a deep com m itm en t to evan gelicism .

For Lister, tran sfer to K in g ’s C ollege w as an in evitab le  part o f  his 
m ission to carry  the m essage o f the germ  theory to every  doubting 
doctor w ho still d isbelieved  it. T h ere  w as n ever an y question in  his 
m ind but that h e m ust accep t the London offer. By O ctober o f 1877, 
Agnes and h e had m oved into a spacious house at 12 P ark Crescent, 
n ear enough to R egen t’s P ark  so that they could stroll through its 
b eau tifu l gardens. T h e  professor brought four sk illed  assistants to 
London, to help  h im  set up his n ew  teach in g program  and to be his 
fe llo w  m issionaries. To the ch ild less Listers, they w ere like  surrogate 
sons. A m ong them  w as John Stewart.

L ister’s In au gu ral L ecture at K in g ’s w as as w ell attended as had 
been its counterpart at Glasgow . T h e  m em bers o f h is audience, h a v
in g com e prepared to listen  to a description  o f su rg ical operations, 
w ere ch agrin ed  to h ea r th eir n ew  Professor lau n ch  into a learned 
scien tific  disquisition. Standing behind a laboratory table covered 
w ith  tubes, flasks, and various other o f the p a rap h ern a lia  o f b acteri
ology, h e spoke about th in gs o f w h ich  they kn ew  nothing and cared 
nothing. T h e  polite ap p lau se at the lectu re ’s end lu lled  L ister and his 
four d iscip les into th in kin g that they had m ade a good beginning. 
T h ey  soon learn ed otherw ise. As Stew art described it, “T h e  n ext few  
w eeks w ere to us o f h is staff the abom ination  o f desolation. T h ere 
seem ed to be a colossal apathy, an in con ceivab le  in d ifferen ce to the 
ligh t w h ich , to our m inds, shone so brightly, a  m onstrous in ertia  to 
the force o f  n ew  ideas.”

L ister did not m ake m u ch  progress w ith  his cam p aign  durin g 
those early  years at K in g ’s College. T h e  attendance at h is lectures 
d w indled  dow n to ten or tw enty sem i-interested souls, in  contrast to
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the three or four hundred enthusiasts w h o had crow ded the h a ll each  
tim e h e spoke in  E dinburgh. T h e students soon learn ed  that he 
taught n othin g that w as o f use in the exam in ation s o f the R oyal 
C ollege o f Surgeons, sin ce those inquisitions w ere  conducted by c lin i
cian s to w hom  the germ  theory, and an yth in g to do w ith  scien ce, w as 
anathem a.

D istressed and disappointed though h e certain ly  w as, Lister 
n ever betrayed a w h it o f  antagonism  or im p atien ce w ith  those w ho 
ignored h im  or those w ho m align ed  his doctrine. H is assistants b e
cam e accustom ed to the quiet sigh  o f resign ation  w ith  w h ich  he 
responded to the criticism s o f lesser m en. Som etim es a tran sien t look 
o f sadness could be seen crossing his face , but n othin g beyond that 
m om en tary alteration  ever revealed  h is pain. Long used to h a vin g  
th eir ow n occasion al lapses treated by the C h ie f w ith  m erely  a gentle 
w ord o f adm onition, h is E din burgh lads now  saw  m ore c le a rly  than 
ever the m ajesty o f w h ich  som e are  cap ab le  even w h en  th eir greatest 
w ork is m ocked. T h ey  strengthened them selves w ith  the words from  
the Book o f Proverbs w h ic h  their professor so often used as the final 
sentences in  a lecture, both in  Scotland and h ere in England: “ Let not 
m ercy  and truth forsake thee; bind them  about thy n eck.”

I f  only a  fe w  E n glish  converts appeared am ong L ister’s sparse 
audiences, continental visitors a gain  began to fill m any o f the em pty 
seats in  the lecture h a ll and to appear on the w ards, as they 
had done in  E dinburgh. L eadin g E uropean surgeons sent their pro
teges to learn  his m ethods. In the m em oirs o f  S ir St. C la ir  Thom son, 
one o f the house surgeons at the tim e, is recorded that it w as neces
sary to post th e hospital’s no-sm oking sign  in  Fren ch  and G erm an for 
the benefit o f  the foreigners. On som e days, the scene in  the audito
riu m  epitom ized the scene in  the greater m ed ical world: as m any as 
sixty  continen tal surgeons occupied the front seats, in term in glin g 
w ith  no m ore than  ten E n glish  students. Not infrequently, the profes
sor d elivered  h a lf  h is lecture in  one o f the lan guages o f  the no-sm ok
in g  sign.

L ister w as thus a  prophet not w ithout honor save in  h is own 
country am ong h is ow n countrym en, esp ecially  i f  those countrym en 
w ere surgeons. (M any pathologists, b ein g trained to understand the 
w ays o f scien ce, q u ick ly  accepted  the germ  theory and L isterism , as 
did other p h ysic ian s w ho had som e exp erien ce w ith  research  in 
physiology.) Still, h e w as confident the truth w ould w in  out, one w ay 
or another. Thom son describes stan din g beside h is C h ie f on the steps 
o f  the hospita l one day, a fter a p a rticu la rly  vigorous sa lly  had been 
directed  again st h is doctrine by a  stubborn colleague. T h e  year w as 
1883, and the fifty-six-year-old professor had heard ju st about every
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argum en t that could possibly be throw n at him , and each  o f them  
m any tim es. W earily  and w ith  a quiet certitude, h e predicted to his 
young pu p il th at the day m ust surely  com e w h en  his p rin cip les w ould 
be u n iversa lly  utilized. Then , castin g  off h is usual soft tone o f seren
ity, h e raised  h is vo ice  ju st a b it to d eclare  w ith  a b arely  perceptible 
trace o f  sternness, “ I f  the profession does not recogn ize them , the 
pu b lic  w ill learn  o f them  and the la w  w ill insist on them .”

T h ere  w ere  several reasons w h y  the E n glish  w ere so slow  to 
accept, or even  to understand, antisepsis. A m ong them , o f course, w as 
the fa ct that L ister had m ade h is techniques so com plicated  that they 
taxed  the patien ce o f those w h o w ould try  them . But the overrid ing 
problem  had to do w ith  science, or rath er its gen era lly  low  condition 
o f advan cem en t in  E ngland even three quarters o f  a century a fter the 
death o f John H unter. H unter’s leg acy  had becom e a b it lik e  G alen ’s, 
its most im portant p rin cip les bein g honored only in  the breach. T h e 
state o f  affa irs is exp licated  by a percep tive  editor w ho m ade the 
fo llo w in g  observation in  an issue o f the L an cet in early  1878:

T he truth is, that this is a question in science rather than in 
surgery, and hence, w hile eagerly adopted by the scientific Ger
mans, and a little grudgingly by the semi-scientific Scotch, the 
antiseptic doctrine has never been in any degree appreciated or 
understood by the plodding and practical English surgeon. Hap
pily for his patients, he has for a long time been to a considerable 
extent practising a partially antiseptic system, thanks to his 
cleanly English instincts; but it has been like the lady who talked 
prose without knowing it.

T h e  situation  described by the L an cet editor is illustrated  by the 
exa m p le  o f the aforem en tion ed Law son T ait, w ho had an  en viably  
low  rate o f infections in  h is ow n series o f gyn ecological operations, 
none o f w h ic h  had been done usin g the lessons o f the germ  theory, 
or so h e thought. In h is 1887 presiden tial address to the B irm in gh am  
and M idland Counties B ran ch  o f the B ritish  M edical Association he 
denied the va lid ity  o f the germ  theory o f disease w ith  the m em orable 
words “ To apply  the conclusions derived from  beef-tea in  the flasks 
o f the ch em ist’s laboratory to the phenom ena o f liv in g  tissue is non
sense,” and “ I care  not a fig for the germ s.” He scoffed at Listerism , 
and had only contem pt for the prin cip les o f  b acteria l putrefaction  
upon w h ich  it w as based: “ It is w h en  Lister com es in w ith  his royal 
road to su rg ica l success, still m ore w h en  his G erm an disciples, fu ll 
o f  en thusiasm  and quite em pty o f d iscrim ination , appear on the 
scene, that I am  in  doubt, and eq ually  in  fea r.” On m ore than one
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occasion he offered to pack h is w ounds w ith  dry germ s, ju st to give 
the lie  to Lister. H e attributed h is own sa lu tary  statistics to the lib era l 
use o f dra in age tubes and absorbent dressings, as w e ll as to his own 
“c le an ly  E n g lish  instincts.” T h e  latter w ere in  fa ct fa r  m ore im por
tant than the form er— T a it w as know n for h is carefu l preoperative 
h an d-w ash in g and for his advocacy o f plenty o f soap and hot w ater 
on equipm ent and instrum ents. T h ou gh  h e m ay not h ave  believed  
that germ s cause putrefaction, he w as n everth eless w illy -n illy  k illin g  
them  b efore they got into his su rg ical wounds. He w as un w ittin gly 
p ractic in g  a form  o f p rop h ylaxis that w ould later becom e know n as 
asepsis. H e w ould  one day be ch agrin ed  to discover that his results 
gave strong support for the very  theory h e sought to deride.

T h ere  w as one other m ajor factor in the foot-dragging o f the 
E n glish  and o f the A m erican s as w ell: they w ere resistin g a pow erfu l 
and u ltim ately  overw h elm in g m ovem ent w h ich  w as already b egin 
n in g to p erm eate the atm osphere o f G erm an surgery. By this I m ean 
the new  order o f things, in  w h ich  the carefu l, m eticu lously executed 
operations perm itted by antisepsis and anesthesia  w ere rep la cin g  the 
old em p hasis on speed and d azzlin g dexterity. T h e  ju d icio u sly  p ain s
takin g op erative techn ique o f L ister h im se lf w as an exa m p le  o f w hat 
w as on the horizon. T h e  day o f the sp ectacu lar tour de fo rce  w as 
d raw in g to a close. No longer w ould  it be n ecessary to am putate a leg  
in  th irty  seconds, as did Robert Liston, b efore oxygen could enter the 
w ound to putrefy it, and before the strugglin g patient could break 
free o f the staun ch  grip  in  w h ich  h e w as bein g held  by m uscular 
assistants.

A n ew  type o f m an  w as en terin g the sp ecialty  o f surgery, a pru
dent scien tific  tech n ician  w ho treated hum an  tissues w ith  d elicacy  
and thoughtfuln ess rath er than brute force and b lin d in g speed. He 
w as exem p lified  in E ngland by F rederick  T reves, and in  A m erica  by 
W illiam  Stew art H alsted. As th eir teach in gs b ecam e m ore and m ore 
a part o f  daily  m ed ical practice, so did the germ  theory and so did 
science. T h e  old surgeon w as m ore a th eatrical perform er than a 
student o f disordered physiology. C ertain ly  he w as no m an o f science. 
T h e  L isterian  m ethods m ade m any a senior operator an an ach ro
nism , superannuated  by young m en w ith  a  totally d ifferen t set o f 
talents from  those by w h ich  th eir ow n teach ers had ach ieved  their 
success. T h e  old surgeon’s hour upon the stage w as ending, but he 
w as determ ined to delay h is departure as long as he could.

N evertheless, even  at K in g ’s C ollege H ospital, by the end o f the 
1870’s there w ere a few  signs that the resistance to antisepsis, a l
though still form idable, w as begin n in g to crum b le in  the fa ce  o f 
L ister’s scien tific  truth. T h e  senior professor John Wood visited  the
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C h ie f ’s w ards and w as so im pressed w ith  w h at h e saw  that in  N o
vem ber 1878 h e asked L ister to help  h im  use the antiseptic technique 
in  operations on tw o cases, one a goiter and the other an ovarian  
tum or. Both patients recovered w ithout com plication. A lthough 
Wood w as three years older than  L ister and too fixed  in  h is operating 
h abits to ch an ge them , h e b ecam e a  convert, at least in  theory. T h is 
w as a ll the m ore rem ark ab le  b ecause h e w as the m an  w ho h ad  been 
gen erally  expected  to be appointed to the ch a ir  now  occupied by his 
riva l, and h e had been one o f L ister’s m ost ardent opponents. In the 
circum stances, one m ight, perhaps, fo rgive h is gru d gin g d isclaim er, 
n am ely  that the G erm ans needed antisepsis b ecau se “the G erm ans 
are dirty people . . .  it is not rea lly  n ecessary in  E ngland.”

L ike Wood, how ever, other lead in g London surgeons finally  
began  to see the m erit not only in  the p ra ctica l application  o f Lister- 
ism , but in  th e en tire set o f  p rin cip les that follow ed  from  the germ  
theory. A t a m eetin g held  at St. T h om as’ H ospital in  D ecem ber 1879, 
L ister w as h ailed  by som e o f the very  m en w ho had once been his 
adversaries. In 1883, A lexan d er Ogston, an  early  d iscip le from  A b er
deen, w rote h im  a letter that m igh t w e ll h ave been com posed by any 
o f the in creasin g num ber o f his follow ers: “You h a ve  chan ged Sur
gery, esp ecially  op erative Surgery, from  b ein g a  hazardous lottery 
into a sa fe  and soundly-based science; you are the leader o f  the m od
ern  generation  o f scien tific  surgeons, and every  w ise  and good m an 
in  our profession— esp ecially  in Scotland— looks up to you w ith  re
spect and attach m en t as few  m en receive .” Soon a fter this, L ister w as 
knighted by Q ueen V ictoria. Iron ically, it w as the sam e year in  w h ich  
h e stood on the steps o f K in g ’s C ollege w ith  Thom son, and cam e close 
to losing his patien ce at the w orld ’s slow ness to com prehend his 
m essage.

From  that point on, the tide turned in exorab ly  in  his favor, or 
rath er in  favor o f science. T rib utes w ere show ered on the n ew ly 
dubbed Sir Joseph from  a ll directions. H e w as m ade a K n igh t o f the 
P russian  Order, and a  K n igh t C om m ander o f the O rder o f D enm ark; 
h e received  m edals and honorary degrees. A m ong them  w ere doctor
ates from  both O xford  and C am bridge, schools w h ic h  his Q uaker 
fa ith  had m ade h im  in e lig ib le  to attend forty years earlier. H e w as 
aw arded  F ra n ce ’s Boudet P rize for his application  o f P asteur’s d is
coveries to m edicine, and he received P russia ’s O rder o f M erit. M edi
cal societies a ll over the w orld rushed to m ake h im  an honorary 
m em ber.

As L ister’s precepts b ecam e m ore and m ore a part o f d a ily  m edi
ca l practice, so did the germ  theory. Not only w as P asteur’s continu
ing research  providin g ever m ore con vin cin g evid en ce that m icrobes
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are  the in citin g  cau se  o f infectious disorders, but in  1876 a thirty-four- 
year-old G erm an  b acteriologist nam ed Robert K och had identified 
for the first tim e a sp ecific bacterium  as the cause o f a specific d is
ease, dem on strating in  a sim ple, c lear  set o f  exp erim en ts that the 
b acillu s found in  the blood o f a n im als su fferin g  from  an th ra x  w as 
the d irect agent that produced the pathological ch an ges o f that s ick 
ness w h en  it w as introduced in  pure cu ltu re into other anim als. T h e 
results o f K och ’s investigations w ere soon confirm ed by Pasteur, who, 
as noted earlier, w as able to develop a m ethod to im m u n ize against 
a n th ra x  by usin g a b ac illu s  o f w eaken ed  viru len ce. In 1878, the final 
m issin g p iece o f evid en ce w as supplied to L ister’s o rig in al Pasteur- 
inspired  thesis w hen  K och produced h is m onum ental paper “In vesti
gations C on cern in g the E tiology o f W ound Infections,” in  w h ich  he 
w as able  to lin k  s ix  d ifferen t kinds o f su rg ical in fection s to s ix  d is
tin ct bacteria. T h e  scien tific  basis for the germ  theory had been 
proved beyond question. It rem ain ed  only for the nonscientists and 
the Law son T aits to com e to grips w ith  it.

A m ed ical paradox w as m akin g its presence fe lt d urin g this tim e. 
It b egan  to be realized, and L ister h im se lf w as one o f the realizers, 
that a ir  sw arm s w ith  fa r  few e r  m icrobes than  had been thought. T h is 
affected  Sir Joseph only in sofar as h e decided that it w as safe  to 
abandon h is pungent carbo lic  spray. But som e o f the younger stu
dents o f  the germ  theory interpreted this perception in  a m uch m ore 
fa r-rea ch in g  w ay. To them  it m eant th at the organism s that contam i
n ate su rg ical w ounds m ust o f n ecessity  be carried  into them  by 
m eans other than p articles fa llin g  from  the atm osphere; the body 
seem s to h a ve  defenses that m ake it im m un e to the sm all doses o f 
b acteria  that reach  it from  the air. T h e  obvious sources o f  m ajor 
contam in ation  w ere thus the hands and the instrum ents o f  m edical 
personnel— the doctors and nurses. W ound in fection  w as another o f 
those “w e  h a ve  m et the en em y and it is us” phenom ena that have 
sojourned on this earth  sin ce long b efore W alt K elly  and Pogo.

It fo llow s from  the precedin g that it is not the w ound that re
quires d isin fectin g as L ister had thought, but rath er every  foreign  
germ -laden  object w ith  w h ich  it com es into contact. T h e  doctrine o f 
asepsis w as born.

A n tisepsis aim ed to d isin fect the w ound itself, s in ce it w as con
sidered to be a lread y contam inated  from  the air. Asepsis requires the 
scrupulous steriliz in g  o f everyth in g that w ill touch the area  o f opera
tion. Its proponents declared, quite correctly, that an  incision  m ade 
through un in fected  tissues rem ain s un in fected  unless germ -carryin g 
objects enter it. T h e  surgeon’s hands m ust be scrubbed, h is in stru 
m ents m ust be boiled, and the w ound drapes m ust be rendered germ -
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free. T h e  sterile  incision  can  be m ade by the sterile k n ife  held  in the 
sterile  hand only a fter the patien t’s skin  has been m ade sterile by a 
d isinfectan t, w h eth er carbo lic  acid  or som e eq u ally  effective agent. 
T h e  disease-stained old frock  coat m ust g ive  w ay to the fresh ly  lau n 
dered sterile  gown. T h u s w as the in sigh t o f Ignac Sem m elw eis the 
H un garian  reborn, in  an  era  w h ich , thanks to the w ork o f Pasteur the 
Frenchm an, L ister the E nglishm an , and K och the G erm an, w as 
ready to receive  it and bid  it w a rm  w elcom e.

It now b ecam e Joseph L ister’s turn to be superannuated. T h e 
very  germ  theory upon w h ich  L isterism  w as founded dem anded that 
asep tic m ethods should rep lace antisepsis. In effect, asepsis is pro
p h ylaxis, w h ile  antisepsis is therapy. Better to preven t the cause o f 
in fection  from  en terin g a w ound than to treat it once it has settled 
itse lf in  place. E xcep t for w ounds that w ere a lread y dirty, antisepsis 
b egan  to becom e less u sefu l even  as its un derlyin g theoretical fra m e
w ork w as a ch ie v in g  u n iversa l recognition  and its innovator w as 
b ein g h ailed  as a su rg ical savior. In 1883, G ustav N euber o f K ie l bu ilt 
a  private hospital based on the asep tic p rin cip le  that germ s should 
be destroyed before, rath er than  after, they com e into contact w ith  
patients. H e designed a dust-free ven tila tin g  system , and h e w as the 
first to operate in  su rg ical cap  and gown. W illiam  Stew art H alsted o f 
B altim ore popularized  the use o f rubber gloves in  1889. T h e Russian- 
born E rnst von B ergm ann, Professor o f Surgery in Berlin, introduced 
steam  sterilization  in  1886, and established the b asic  steps in  our 
m odern asep tic ritu al in  1891.

In the final analysis, L isterism  m ust be seen as a tran sition al 
phase. T h e  excellen t results obtained by its practitioners confirm ed 
the p ra ctica l va lid ity  o f  the germ  theory and established the dictum  
that surgeons m ust apply  the teachin gs o f scien ce in  th eir d aily  hos
p ital routines. But once the b acteria l basis o f  in fection  had becom e 
firm ly established in the laboratories o f  P asteur and Koch, Lister- 
ism ’s sh in in g hour cam e to an end. U ltim ately, Joseph L ister de
served the en com ium s o f a gra tefu l h u m an ity  not because o f his 
m ethods, but b ecause he aw aken ed  h is fe llo w  surgeons to the real 
cause o f putrefaction  in  w ounds and led them  into scien tific  patterns 
o f thought by w h ich  it could be prevented.

T h ere  w as, how ever, one contribution o f Joseph L ister that lives 
v irtu a lly  in  its o rig in al form  to this very  day. I refer  to h is perfection  
o f the catgut suture so that it could sa fe ly  be used in  su rgical opera
tions. B ecause I h a v e  been u n w illin g  to sidetrack the n arrative o f 
an tigerm  w a rfa re  w ith  an yth in g that m igh t detract from  its inten 
sity, I h ave om itted, up to th is point, one o f the m ost p ra ctica l inn ova
tions ever m ade in  tech n ica l surgery.
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Sin ce the days o f  c la ssica l Greece, the strings o f m u sical instru
m ents h a ve  been m ade from  the intestin al lin in g  o f sheep and other 
anim als. Som e an cien t authors described the use o f such  strings to tie 
blood vessels; under the nam e g raciliu  chordaru, catgut w as used by 
G alen  for this purpose. Its great virtue w as that it dissolved in the 
h ea lin g  tissues and could be absorbed by them . But the tying off o f 
blood vessels w ent in  and out o f  fashion; every few  hundred years it 
needed to be rediscovered, as by A m broise Pare. In Joseph L ister’s 
day, catgut w as in  use only for strin gin g instrum ents, and perhaps 
rackets o f  various sorts. In fact, the m a terial had gotten its nam e as 
a  b astardization  o f kit-gut, the kit b ein g a sm all fiddle custom arily  
favored  by d an cin g m asters. Both k it  and g ut seem  to be derived 
from  the G reek kithara, w h ich  w as a lyre, a harp, or a lute.

W hen L ister b egan  his w ork on antisepsis, it w as the p ractice to 
tie  off large  blood vessels w ith  nonabsorbable threads or m etal w ires 
pulled  from  a h an d fu l suspended through the buttonhole o f the sur
geon’s bespattered frock  coat. T h e ends o f these ligatures w ere left 
long enough so that they h un g out o f  the incision. In this w ay, they 
could be w ith d raw n  through the soft decom posing tissues w hen  in 
fection  occurred, an act w h ich  som etim es resulted in a la rm in g  hem 
orrhage from  the lacerated  vessels, and a ll too frequently  in death. In 
wounds treated by the antiseptic m ethod there w ere fa r  few er in fe c 
tions, w h ich  m eant that there w as no w ay, w ithout re-opening the 
wound, to rem ove the foreign  bodies w h ich  the long ties had becom e.

In seekin g a suture m ateria l that w ould be dissolved and ab
sorbed, L ister rem em bered catgut. B egin n in g in  1868, h e carried  out 
a long series o f exp erim ents w ith  the m aterial until h e had arrived  
at the p erfect w ay  to prep are it for surgery, and to sterilize  it in 
carb o lic  acid. He found that it w ould dissolve in  the body in about a 
w eek, but could be g iven  m u ch  longer life  by perm eatin g it w ith  salts 
o f ch ro m ic acid. A lthough various synthetic absorbable sutures have 
been inven ted in  the past decade, there is not an  op eratin g room  in 
the w orld  w h ere a goodly percen tage o f surgeons do not use p lain  and 
so-called ch ro m ic catgut as their preferred  ligatures in certain  types 
o f tissues.

L ister’s years at K in g ’s C ollege w ere m ore leisu rely  than had 
been h is tenures at G lasgow  and E dinburgh. A lthough h e w as at first 
vexed  by h a vin g  so fe w  patients, h e soon cam e to ap preciate the 
freedom  this gave h im  for un hurried  laboratory w ork and occasional 
recreation. E ven  w h en  h is London p rivate  p ractice  even tu ally  ex 
panded, h e rem ain ed  free  o f m any o f the adm in istrative and teach 
in g obligation s that had occupied  so m uch o f his tim e in Scotland. He 
b ecam e m u ch  sought a fter as a lectu rer at B ritish  m ed ical societies,
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and h e accepted  every in vitation  that he could fit into h is schedule, 
w ith  the sam e ev an ge lica l zeal that had brought h im  to K in g ’s in  the 
first place. A t the Seventh In tern ational M edical Congress, held  in 
London in  1881, he had the r ich ly  deserved p leasure o f introducing 
L ouis P asteur to Robert Koch, and rece iv in g  the brotherly  praise o f 
both o f them .

M ost im portant, Joseph and A gnes L ister b egan  to take longer 
and m ore frequent holidays. H e taugh t h im se lf fly-fishing, not be
cause h e w as an en thusiast, but b ecau se it gave h im  the opportunity 
to get out into the country and allow ed a p eacefu l respite a lone w ith  
h is w ife, w ho joined h im  on these expeditions. T ogether, they be
cam e exp ert b ird-w atchers, a hobby to w h ic h  they applied  them 
selves w ith  the sam e excitem en t that had  ch aracterized  a ll o f their 
years o f partn ersh ip  in  scien tific  study. In Sir R ickm an  G odlee’s b iog
rap h y o f his u n cle  Joseph, there is reproduced a typ ica l page from  the 
d iary  the couple kept on th eir b ird in g expeditions. In every  w ay, it 
reproduces th e m u tu a lity  o f their life lo n g  com radesh ip  in  the lab ora
tory. A  sketch appears o f the bird  they studied on the excerpted  day, 
A p ril 23,1891. T h e sketch and its description  are  by S ir Joseph h im 
self, w h ile  the rem ain d er o f  the text on the page is by L ady Lister.

A lth o u gh  L ister attended m an y m ed ical congresses and m eet
ings, the m ost d ram atic  o f  them  a ll w as the grand celebration  o f 
Louis P asteur’s seven tieth  b irthday, held at the Sorbonne on D ecem 
b er 27,1892. S ir  Joseph had retired  from  K in g ’s the previous July, at 
the m andatory age o f sixty-five. H e now  cam e to F ran ce not only as 
the representative o f  both the London and the E din burgh  R oyal Soci
eties, but also as th e cen tra l p ersonality  in  the d issem ination  o f Pas
teur’s teachings. H e delivered  an eloquent address in  French, 
through the final portion o f w h ich  he looked d irectly  at the great 
scien tist w hose genius h e w as acclaim in g. As h e concluded, Pasteur, 
en feebled  by a stroke from  w h ic h  he w as not fu lly  recovered, rose 
slow ly  to his feet, m ade h is w ay  w ith  difficulty toward the rostrum , 
and, c la sp in g  L ister to h im  w ith  both arm s, kissed h im  on each  cheek. 
It w as a  h istoric m om ent, m ade a ll the m ore m oving by its spon
taneity.

T h e  fo llo w in g  M arch, the Listers le ft the cold o f London to seek 
the earliest touches o f sprin g w arm th  at R apallo  on the Italian  R iv i
era. W h ile  there, L ady L ister developed pneum onia. In less than a 
w eek, the m ost devoted o f com panions w as dead. Som ething died in 
h er husband as w ell on that day. A  m an  w hose life  has been so closely 
intertw ined  w ith  that o f another, w hose every  w orldly  a ccom p lish 
m ent has rea lly  been  the accom p lish m en t o f both, is not lik e ly  to say 
fa re w e ll to thirty-seven years o f com m union w ithout a great p iece o f
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h im se lf h a vin g  been torn aw ay. Joseph L ister never stopped m ourn
ing h is best friend. T h ou gh  h e w ould liv e  n in eteen  m ore years, it w as 
w ith ou t the sam e optim ism  o f spirit that h e had shared w ith  Agnes. 
H e continued to receive  the honors that should com e to the great as 
they age th eir w a y  tow ard im m ortality, but w ithout A gnes they w ere 
rew ards em pty o f prom ise. In 1895 h e w as elected  president o f  the 
R oyal Society; in  1897 h e w as elevated  to the peerage. Joseph, Baron 
L ister, w as the first m ed ical m an  to bear such  a title. A t h is eigh tieth  
b irth d ay in  1907, celebrated  a ll over the world, a sp ecia l “ L ister M eet
in g ” w as h eld  by the S u rg ica l Institute in  V ienn a, at w h ich  the au d i
en ce o f five hundred rose and broke into a loud ovation w hen  his 
portrait w as projected above the platform . H e accepted the w orld ’s 
gratitude hum bly, and alone.

Baron L ister continued to w rite  and to publish  un til the creepin g 
fingers o f  in firm ity b egan  to clu tch  at h is strength. As late as 1909, a 
letter o f  his, d ea lin g  w ith  the catgut ligature, w as published in both 
the L an cet  and the B ritish  M edical Journal. But his sight and h ea r
in g w ere b egin n in g to fa il him . R ickm an  Godlee describes the sad
ness o f  going to visit h is u n cle  durin g the last year o f h is life: “ He 
looked w istfu lly  at us and told us he had ‘so m uch to say.’ But alas, 
h e w as not able to g ive  expression  to these last thoughts.”

Im perceptib ly, the a rch itect o f germ -free surgery lapsed into un 
consciousness. H e died on the m ornin g o f F eb ruary  10,1912. A great 
p u b lic  fu n era l w as held in  W estm inster Abbey, but Baron L ister had 
le ft sp ecific  instructions that he w as not to be buried  there. He lies 
in  the W est H am pstead C em etery, alongside his beloved Agnes.
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Medical Science 

Comes to America
W I L L I A M  S T E W A R T  H A L S T E D  

O F  J O H N S  H O P K I N S

Late on the afternoon o f the third  F riday in  N ovem ber 1983, a busload 
o f m u scu lar H arvard  un dergraduates journeyed  to N ew  H aven, Con
necticut, to en gage an eq uivalen t n um ber o f Y a le  stalw arts in  a gam e 
o f football the fo llo w in g  day. T h is  bein g the hundredth encounter 
b etw een  two schools w hose grid iron  riv a lry  has been so instrum ental 
in  the grow th  o f A m e rican  co llegiate  ath letics, the accom p an yin g 
hullab aloo w as often d eafen in g to listen  to and b lin din g to read 
about. For days beforehand, the nam es o f legendary stars, captains, 
and coaches o f yesteryear filled the sports colum ns o f n ew spapers in 
m ost cities o f the N ortheast. E ven H andsom e D an, the Y a le  bulldog, 
w as b iographed in  a ll o f h is incarnations. M onetary pledges w ere 
m ade by a lum n i, toasts w ere  drunk (actually, m ore a lu m n i w ere 
drunk than toasts), and each  d iscoverable datum  o f the contesting 
betw een  the an cien t r iv a ls  w as celebrated  in every  w ay that it is 
possible to com m em orate su ch  things. No n am e o f an y football lu m i
n ary  o f eith er institution, no m atter how  lim ited  his candlepow er, 
fa ile d  to appear in  print.

E xcep t one. On D ecem ber 6, 1873, two years b efore that m uch- 
sung in au g u ral contest, Y a le  had fielded this country’s first eleven- 
m an  football team , again st a p ickup group o f E n glishm en  w ho called

386



William Stewart Halsted 387

them selves Eton College. T h e m odern gridiron  sport that transfixes 
m illio n s o f A m erican s every  autum n w eekend has evolved from  the 
ru les used in that encounter. Forgotten in  the festiv ities o f  a  century 
later w as the n am e o f the cap tain  o f the victorious Y a le  eleven. He 
w as W illiam  S tew art H alsted, a twenty-one-year-old senior from  
N ew  Y ork City.

T h e  sturdily  b u ilt young athlete w as an indifferen t student; h is 
sch olastic  ach ievem en ts w ould be m agnified  i f  they w ere called  ordi
nary. A fter m uch searchin g, one o f h is b iograp hers w as forced to 
conclude, “T h e  Y a le  L ib rary  has no record o f h is h a vin g  borrow ed 
an y books.” H avin g prepared at A ndover in the sam e desultory w ay, 
H alsted w as, lik e  so m any o f h is cronies, interested in ath letics to the 
exclusion  o f the m ore cereb ral activ ities w h ich  w ere m eant to ch a r
a cterize  Ivy L eague student life. Football w as not h is only sport. He 
w as shortstop on the baseball team  o f the C lass o f ’74, as w e ll as being 
a  m em b er o f th e class crew ; h e w as en ough o f a gym n ast to h ave 
taken part in an exh ib ition  to raise  funds for his boating club. Photo
graphs taken  o f h im  at that tim e show  a fau ltlessly  tailored, h an d 
som e (albeit som ew hat jug-eared) dandy, looking every  b it the rich  
m a n ’s son that h e was.

T h e  fa th er o f this com bination  o f B eau B rum m el and Frank 
M erriw ell w as the president o f H alsted, H aines and Co., a  fam ily- 
ow ned textile-im p orting firm  founded n ear the turn  o f the n in e
teenth century. T h e  elder H alsted w as descended from  an ancestor 
w ho had settled in  H em pstead, Long Island, in 1660. For a m arriage 
partner, he had chosen his cousin, M ary L ouisa H aines, h erse lf de
scended from  im p eccab le  ancestors. T h e  H alsteds lived  in  a town 
house at F ifth  A ven ue and 14th Street in  M an hattan  and a  country 
house in  Irvington, N ew  York. It w as in  this constellation  o f the 
q uin tessen tial A m erican  aristocracy  that the new born star o f W il
liam  S tew art H alsted first shone on Septem ber 23, 1852.

Som e species o f  m ed ical m agi m ust surely  h ave journeyed  to the 
d istin ctly  u n m an gerlike precincts o f  the H alsted m ansion, there to 
d eliver to the silver-spooned babe the delayed-action gifts that would 
be un w rapped only a fter the com pletion  o f his u n ed ifyin g years at 
Y ale. I f  ever a deep-rooted p lant bloom ed late, it w as this w hite- 
spatted, bow lered, cravated  flow er o f the Ivy League, w hose do-not- 
open-till-m edical-school talents w ere n ever so m uch as suspected 
un til alm ost too late. To pursue the botan ical m etaphor to a lo g ica lly  
florid, but quite accurate, end point, w h en  the petals o f h is in tellect 
finally  opened, they exposed pollen enough to insem inate the en tire 
fa llo w  field w h ich  w as then A m erican  surgery. W hat grew  thereafter
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w as a n ew  spirit, a  new  technique, and a com pletely  o rig in al sense 
o f leadership. An adjective w as coined to describe it: it w as called  
H alstedian.

H alsted reach ed  m anhood at a  p a rticu la rly  propitious tim e in  
the history o f  A m erican  m edicine. T h e m ajority  o f hom egrow n 
p h ysician s w ere still obtainin g m ost o f  their education  in the old 
appren ticesh ip  system , w ith  the usual addition o f a three-to-four- 
m onth session durin g ea ch  o f two years at one o f the predom inantly 
doctor-owned m ed ical schools. T hose fe w  students w h o could afford 
m ore advanced tra in in g  w en t off to E urope in  the tim e-honored way. 
In the young H alsted’s day, it w as u su ally  in G erm an y and A ustria  
that they found th e ir  efforts best rew arded. E ven  the rudim ents o f 
scien tific  m ed icin e rem ain ed  u n fa m ilia r  to most asp irin g  ph ysician s 
w ho m issed the E uropean experience. T h e  only exceptions w ere 
those w ho could pick  it up secondhand from  colleagu es or journals.

As long as this state o f affa irs continued, A m erica  w ould  rem ain  
in  m any respects a  m ed ical b ackw ater. S cien ce w as the basis o f ev
eryth in g that w as n ew  in  th e an cien t art o f  h ealin g, and scien ce w as 
focused in  the laboratory. In the 1870s, the m ed ical schools o f  our 
country w ere v irtu a lly  w ithout laboratories. In order to tran sform  the 
A m erican  profession, a n ew  generation  o f ph ysician s w ould h a ve  to 
be trained in  the m ethods o f in terpretin g the in crea sin g ly  vast 
am ounts o f technology and inform ation. T h ey  w ould require the 
kinds o f teach in g  that w ere then a v a ila b le  only in  Europe, and the 
exposure to scientists and fa cilitie s  o f a ca lib er rare ly  found at hom e. 
For this to take place, A m erican  m ed ical education  had to h ave a 
ch an ge o f venue— out o f the doctor-owned proprietary schools and 
into the sch o larly  atm osphere o f the universities.

T h e  m odel w as to be the G erm an system , and its prototype in  the 
U nited States w ould be the Johns H opkins M edical School in B alti
more. It w as the destiny o f W illiam  H alsted that h e w ould becom e the 
first Professor o f Surgery at this first A m erican  college o f m edicine 
that w as tru ly  a u n iversity  graduate school. T h a t the opportunity 
cam e to h im  w as the sh in y lin in g  o f a dark cloud, the consequence 
o f a series o f  events that skim m ed the cusp o f personal tragedy like 
a  tangent, and then soared off tow ard that tin y greensw ard reserved 
for the im m ortals o f  m ed ical history. T h e  W illiam  Stew art Halsted 
so lu xu riou sly  sw addled in  his fa m ily ’s M an hattan  tow n house on 
that late Septem ber m ornin g in 1852 survived  a fa ll from  grace in  his 
m id-thirties that brought him  to near-ruin. He regenerated  h im se lf 
to becom e the m an  rig h tfu lly  rem em bered as the fa th er o f A m erican  
surgery.

T h ere  w as a h in t o f  the career that w as to com e later, in  a state-
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m ent H alsted w rote years afterw ard , con cern in g h is life  at Yale: 
“ D evoted m y se lf solely to ath letics in  college. In senior year pu r
chased G ray ’s A n atom y and D alton ’s Physiology and studied them  
w ith  interest; attended a fe w  c lin ics  at the Y a le  M edical School.” 
T h ese  w ere probably the c lin ics that w ere held  at the N ew  H aven 
D ispensary, an outpatient fa c ility  staffed by m edical-school faculty. 
T h e  d ispensary w as required for instruction  because the senior staff 
at the N ew  H aven H ospital w ere not w illin g  to provide un lim ited  
access on th e ir  w ards to eith er fa cu lty  or students o f the school. 
H avin g opened in  1871, it soon required m ore spacious fa cilities, and 
w as located durin g H alsted’s senior year on Crow n Street, only a few  
b locks from  the un dergraduate cam pus. It is appropriate to w onder 
w h eth er the n onscholarly  young ath lete w ould h ave bothered to at
tend the c lin ic  had it been situated closer to the hospital across town 
rath er than in  such close proxim ity  to h is ow n lodgings. For, a l
though H alsted’s u n cle  w as a ph ysician , there seem s no evidence 
from  h is ea rlie r  years that m ed icin e held  any attraction  for him . 
T h u s an acciden t o f m u n icip al geography m ay h a ve  determ ined his 
choice o f career. M ore like ly , how ever, it w as his fascin ation  w ith  
“ D alton ’s P hysiology” that w as the m ajor contributing factor.

W hatever m ay h ave been the stim ulus, in the autum n o f 1874 
W illia m  H alsted enrolled as a m ed ical student at the C ollege o f 
P h ysician s and Surgeons in  N ew  York, w h ere h is in flu en tia l fa th er 
w as a m em b er o f the board o f trustees. A lthough officially  designated 
as the M edical D epartm ent o f C olum bia U niversity, the school w as 
in  rea lity  a com pletely  autonom ous institution. It w as, in  fact, owned 
by m em bers o f  its facu lty , as w ere a ll o f the eight m ed ical schools in 
N ew  Y ork at that time.

A ccord in g to the ru les o f  the college, ea ch  student, o f w hom  there 
w ere 550 in  1874, m atricu lated  as the preceptee o f a  fa cu lty  m em ber. 
H alsted ’s preceptor w as Professor o f  A natom y H enry B. Sands, who, 
in  1879, w as to becom e Professor o f the P ractice  o f Surgery. As fortu
n ate as w as h is ch oice o f  preceptor, H alsted w as blessed w ith  an 
additional b it o f  lu ck  by becom ing student assistant to the author o f 
h is ph ysio logy text, John C. Dalton. He not only com pleted the three- 
year course, but apparen tly  un derw ent a scholastic  m etam orphosis 
as w ell: he w as aw arded  the M.D. degree w ith  honors. H e w as am ong 
the top ten m en in  h is class, that distinction  bein g based upon his 
p erfo rm an ce in  the oral exam in ation s and h is thesis, entitled  “ Con
train dication s to O perations.”  B eing one o f the ten high est-ran kin g 
graduates m ade h im  e lig ib le  to com pete in  a w ritten  exam in ation  for 
a  p rize o f  one hundred dollars, w h ich  h e won.

In tern ship  in  those days could be em barked upon b efore the for-
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m al gran tin g o f the doctorate. H alsted ’s, at B ellevue H ospital, began 
in O ctober 1876, and continued for an eighteen-m onth period. Subse
quently, he served as house p h ysician  to the N ew  Y ork H ospital from  
July to O ctober 1878.

T h e  tran sform ation  that had begun durin g his senior year at 
Y a le  w as now  com plete. T h e  gladiator-dandy w ho had strolled, a l
m ost offhandedly, a few  blocks to observe at the N ew  H aven D ispen
sary had becom e the serious student o f m edicine. T h e  n ext step, 
esp ecially  sin ce the fin an cia l m eans w ere availab le , w as inevitable. 
W hen his service  at the N ew  Y ork H ospital ended, H alsted em barked 
on a steam er for a tw o-year period o f study in  Europe. On N ovem ber 
4,1878, the young ph ysic ian  arrived  in  V ienn a, w h ere h e studied until 
the fo llow in g spring. Most o f h is two years w ere spent visitin g  and 
w orkin g at the great G erm an -speaking clin ics, the w orld ’s leading 
centers o f  m ed ical science.

T h ere  w ere good reasons that these institutions, in  the latter h a lf  
o f  the n in eteen th cen tury and un til W orld W ar I, w ere the focus o f 
m u ch  o f the w orld ’s m ed ical progress and m ed ical education. T h eir  
preem in en ce had m a in ly  to do w ith  the organization  o f the u n iversi
ties. M uch o f the in tellectu al support for the R evolutions o f 1848 had 
com e from  students and ju n io r fa cu lty  m em bers seekin g to over
throw  the death grasp in  w h ich  the h igh er education  o f the day w as 
held by govern m ent m inistries and the sin ecures they provided for 
con servative older professors. And though, po litically , the revolu
tions fa iled , m ajor ch an ges had occurred in  the a cad em ic arena. 
Freedom  o f teach in g  and freedom  o f lea rn in g  (L ehrfreiheit un d  
L ern freiheit)  w ere established, and resulted in  an  atm osphere o f 
m ore lib era l study. F acu lty  positions w ere  filled by a process o f n om i
n atin g several h ig h ly  qualified candidates, from  am ong w hom  the 
governm ent could choose. T h is  free  and w ide-open com petition, as 
w ell as the ex isten ce o f a goodly n um ber o f w ell-supported state 
u n iversities, encouraged young graduates to be productive and popu
la r  teachers. R esearch  thrived, as in vestigative  opportunities m u lti
p lied  and ea ch  n ew  discovery opened up even m ore aven ues in  the 
laboratory and clin ic. A s Fren ch  and E n glish  m ed icin e fe ll from  
their previous positions o f leadership, and w ith  A m erican  m edicine 
still in  its re lativ e  in fan cy, young ph ysician s flocked from  a ll over the 
w estern  w orld and parts o f  A sia  to study in  G erm any, A ustria, Sw it
zerland, and C zechoslovakia.

S in ce prerevolution ary days A m erican s had gone to Europe to 
study and “w a lk  the w ards” in E ngland and France; now  every 
A m erican  graduate w ho could afford it w en t to a  G erm an city, lived  
w ith  a fa m ily  long enough to p ick  up the lan guage, and then set out
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on h is jou rn ey from  cen ter to center. For gen eral practitioners it w as 
a luxury; for any young m an w ish in g to pursue a sp ecialty  it w as an 
absolute necessity.

In his va lu a b le  study o f this phenom enon, A m erican  Doctors and  
Germ an Universities, T hom as Bonner estim ates that at least 40 to 50 
percent o f the lead in g p h ysician s o f the U nited States born betw een 
1850 and 1890 studied in  Germ any. In a  ch ap ter entitled  “T h e  G erm an 
M agnet,” h e  states that “no few e r than ten thousand A m erican s took 
som e kind o f form al m ed ical study at V ien n a betw een 1870 and 1914.” 
T h e  im p eria l city o f A ustria-H un gary w as, in  the words o f W illiam  
H enry W elch, the “ M ecca o f A m erican  P ractitioners.” O f V ien n a ’s 
m any m ed ical attractions, the most celebrated  w as the director o f the 
u n iversity ’s 2nd S u rg ica l C lin ic, Professor Theodor B illroth.

H alsted attended B illroth ’s lectures and operations, and w orked 
closely  in  the laboratory w ith  one o f his assistants, Anton W olfler, 
w ith  w hom  h e b ecam e close friends. A t the sam e tim e, h e devoted 
h im se lf to the study o f anatom y, becom ing sk illfu l in  the use o f the 
m icroscope. H is E uropean travels included periods at W urzburg 
(w h ere h e studied w ith  K olliker), L eipzig, Berlin, K iel, H alle, and 
H am burg, and another session in  V ien n a durin g the w in ter o f  1879- 
1880. By the tim e he returned hom e, he had w orked w ith  a num ber 
o f those m en w ho are  now  recognized  as h a vin g  been the pioneers o f 
m odern m ed ical scien ce and c lin ica l patien t care. U nder their gu id 
a n ce  h e pursued his interests in pathology, m edicine, anatom y, em 
bryology, and surgery. T h ou gh  his contact w ith  R u d olf V irch ow  
seem s to h a v e  been m in im al, h e  absorbed the theoretical basis o f the 
teach in gs o f “ the Pope o f G erm an m ed icin e” from  those w ho had 
been influenced by him .

T h e  great laboratory studies that w ere being m ade by G erm an 
w orkers in  the fields o f m icroscopic anatom y, pathology, b acteri
ology, physiology, and chem istry w ere starting to be reflected in the 
c lin ica l begin nin gs o f asepsis and su rgical technology. It w as a yeasty 
tim e for researchers, and the atm osphere o f the G erm an hospitals 
w as a ferm en t o f  possibilities. As w e read H alsted’s descriptions o f 
h is tw o E uropean years, it is apparent that they form ed the foun da
tion o f the approach that h e w ould  take to c lin ica l investigation  for 
the rest o f h is life. A lthough h e w ould  found a d istin ctly  A m erican  
school o f surgery, he rem ain ed  G erm an-influenced to the end o f his 
days, or as h is colleagu e W illiam  O sier put it, “ very  m uch ver- 
deutsched. ”

H alsted returned to N ew  Y ork in Septem ber 1880. T h e depth and 
va riety  o f  h is E uropean experiences, as w e ll as his ow n obvious a b ili
ties, com bined to m ake h im  one o f the m ost h igh ly  regarded young



392 D O C T O R S

surgeons in  the city. In recognition  o f h is talents, h is enthusiasm s, 
and, it m ust be adm itted, h is connections, num erous opportunities 
cam e h is w ay. H e seem s to h a ve  refused none o f them . Looking back 
on the record o f the su cceed in g fou r years, it is hard  to im ag in e  how  
he m anaged to accom p lish  a ll that h e did. T h e  very  fev er o f  his 
a ctiv ities  durin g that tim e lifted  his career skyw ard  w ith  a velocity 
that could not be m ain tain ed  w ithout terrib le cost.

T h e  cap ab le  young surgeon b ecam e D em onstrator o f A natom y at 
the C ollege o f P h ysician s and Surgeons. H e accepted  Dr. Sands’ offer 
o f  an association  w ith  h im  in  su rg ical p ra ctice  at the R oosevelt Hos
pital, w h ere h e  later founded the O utpatient D epartm ent. P erhaps in 
doing so he w as influenced by his Y a le  exp erien ce in  the N ew  H aven 
D ispensary, w h ich  had been established not only to provide patient 
care, but to substitute for the hospital as the p rim ary locus for the 
instruction  o f m ed ical students. In a letter to W illia m  W elch w ritten  
m any years later, H alsted stated that he spent every m orning at the 
D epartm ent, in clu d in g Sundays, u n til the sprin g o f 1884, a period of 
th ree years. T h is  m akes even  m ore rem arkab le  the vo lu m e and e x 
tent o f h is other activities, a ll o f  w h ic h  consequently w ere carried  out 
in  the afternoons and evenings.

In 1881, h e w as appointed V isitin g  P h ysician  to the C h arity  H ospi
tal, a large  p u b lic  institution on B la ck w e ll’s Island. A lthough his 
rounds w ere intended to be m edical, the hospital’s interns w ere so 
taken w ith  h is sk ills  that w h en ever they could do so they declared 
w a itin g  e lectiv e  su rg ica l procedures to be em ergen cies so that they 
could assist h im  in  the op eratin g room  durin g h is even in g visits. In 
1883, he added to h is duties the position o f C on sulting Surgeon to the 
N ew  Y ork State E m igran t H ospital on W ard’s Island, another ob liga
tion reserved for evenings. In that sam e year he b ecam e V isitin g 
Surgeon to B ellevu e H ospital, w h ere h e form ed a strong bond o f 
frien d sh ip  w ith  his fe llo w  Y a le  a lum n us the G erm an-trained pathol
ogist W illiam  W elch. He w as also n am ed A ttending Surgeon at the 
C ham bers Street H ospital, an institution reserved for the treatm ent 
o f em ergen cies. To th is long list he added, tow ard the end o f h is N ew  
Y ork period, the title o f  V isitin g  Surgeon to the Presbyterian  H ospi
tal. He w as busy, he seem ed happy, and he q u ick ly  acquired  a reputa
tion as an ex c itin g  and venturesom e surgeon and a leader in  the 
m ed ical life  o f N ew  Y ork City.

T hose w ho w orked w ith  W illiam  H alsted in  B altim ore have 
rem em bered h im  as a m ethodical, alm ost u n ap proachable, and most 
em p h atica lly  reserved Professor o f Surgery. T h e  exu b eran t pace o f 
h is profession al life  in  N ew  Y ork stood in d istin ct contrast to that 
later austere im age, but even  m ore strik in g w as his reticen ce in
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m atters socia l in  B altim ore com pared to the v iv a c ity  o f h is household 
in  N ew  York. H e shared  office and hom e w ith  Dr. T h om as M cBride, 
a su ccessfu l p h ysician  a few  years older than  h im self. Located on 
25th Street, betw een  M adison and Fourth A venues, the b achelor 
m en age seem s to h a ve  been conducted like  a perp etual open house, 
w h ere  d inn er parties and m u sical events w ere graced by a group of 
w ell-o ff young m en from  various professions and businesses. T h e 
house w as located ju st around the corner from  the U n iversity  Club 
at 26th and M adison, and the H alsted-M cBride m ovable feast en com 
passed both build ings. T h e  ris in g young surgeon w as know n as a 
ch eerfu l host, a  good com panion, and a star o f the U n iversity  Club 
b ow lin g alley.

T h e  verve and p ace o f the N ew  Y ork period w as destined to fa lter 
in  th icken in g quicksand w ith in  a few  short years. But b efore that 
happened, a great deal w as accom p lished  that foreshadow ed the 
m ajor contributions to research  and to education  for w h ic h  H alsted 
w ould  later becom e renow ned. O ne episode in p a rticu la r epitom ized 
H alsted ’s role in  prom ulgatin g the doctrine o f germ -free surgery 
am ong h is relu ctan t colleagues. L ike m ost A m erican  ph ysician s, the 
surgeons o f N ew  Y o rk  w ere skep tical o f L isterian  princip les, and o f 
the theory that w ound infections are caused by bacteria. Soon after 
h e accepted  his appointm ent to B ellevu e H ospital, it b ecam e ap p ar
ent to H alsted that proper sterile  techn ique w as an im possibility  in 
the in stitution ’s operating rooms. H avin g becom e convinced by his 
E uropean  exp erien ce  o f the need for asepsis, h e refused to do surgery 
under less than perfect circum stances. W ith help  from  som e o f his 
m an y friends, h e raised  $10,000 to erect in  an en closure on the hospi
ta l grounds a hu ge tent to serve as h is personal op eratin g pavilion. 
T h e  tent w as supplied  w ith  gas and hot w ater, had a finely laid  m aple 
floor, and w as perforated w ith  portholes for ventilation  and light. In 
th is controlled  atm osphere, H alsted could p ractice  the asep tic m eth
ods h e had learn ed  abroad— alm ost tw enty years a fter the first w rit
ings o f Joseph Lister.

D u rin g the N ew  Y ork years o f  1883-1886, H alsted published or 
presented a total o f  tw enty-one scien tific  papers, on a variety  o f top
ics. H is first p u b lication  a lread y  revealed  a certain  prescience. T itled  
“ R efusion  in the T reatm en t o f C arbonic O xide Poisoning,” it is sig
n ifican t also because it has been a ll but forgotten am ong H alsted’s 
later great contributions that he w as one o f the earliest proponents 
o f d irect blood transfusion. In the article, h e describes h is rescu e o f 
a  m an  brought into the C ham bers Street H ospital n ear death o f car- 
bon-m onoxide poisoning. He rem oved blood from  th e patien t’s arm , 
rid  it o f  its fibrin  clottin g factor by gently  stirrin g  it, w h ich  also
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brought it into contact w ith  the air, and then transfused it b ack  into 
th e patien t in  com bination  w ith  a sm all quantity o f donor blood. In 
the sam e publication , h e describes a successfu l donor transfusion  
(from  “a  stout p h ilan th ro p ic  G erm an ” ) in  a case o f septicem ia, and 
the resuscitation  o f an eleven-year-old boy w ho w as in shock fo llow 
in g  an injury. In th is latter case h e used salt solution instead o f blood. 
T h e  use o f autotransfusion  and the effective  em ergen cy treatm ent o f 
hem o rrh age by th e intravenous infusion  o f salt solution are tech
niques that had to be rediscovered alm ost a cen tury a fter H alsted’s 
forgotten descriptions o f them .

T h e  cases reported in th is pub lication  did not represent H alsted’s 
first use o f  blood transfusion. T h a t even t had taken p la ce  several 
years earlier, and w a s quite unplanned. In 1881, h e had  traveled  to 
A lban y, N ew  York, to visit h is sister, a rriv in g  at her hom e ju st as she 
w as g iv in g  birth. Shortly thereafter, he w as sum m oned in  haste to 
her bedside, w h ere h e found her pale and pulseless due to a m assive 
postpartum  h em orrhage. In a note w ritten  years later he described 
h is response to the situation: “ A fter ch eck in g  the h em orrhage, I 
transfused m y sister w ith  blood draw n  into a syrin ge from  one o f m y 
veins and injected  im m ed iately  into one o f hers. T h is  w as takin g a 
great risk  but she w as so n early  m oribund that I ventured it and w ith  
prom pt result.”  T h is  took p lace tw enty years b efore transfusion  w as 
fin ally  m ade safe  by the discovery o f blood groups by K arl Land- 
steiner o f V ien n a in  1901.

A nd now, to the fa ll— or rath er, to the phoenix. T h e  legendary 
E gyptian  ph oen ix  w as a m a le  bird  o f excep tion ally  gorgeous p lu 
m age, a ch ara cte ristic  shared  by th e subject o f our story. By h im self, 
this bird is said  to h ave b u ilt and set fire to the fu n era l pyre upon 
w h ic h  h e then  died, and from  w hose ashes h e later arose reborn. T h e 
ta le o f the p h oen ix  is the stu ff o f the cla ssic  resurrection  story, found 
in m ythology, scripture, and in  the b iograp hies o f m en and w om en 
every  day. It h as m an y variation s, ran gin g from  the reb irth  o f nations 
to a m odified m odern pop form  in w h ich  it is called  the m id life  crisis. 
In the case o f  W illia m  H alsted, the fu n era l pyre w as pow dered w ith  
cocaine.

C ocain e too is the subject o f  legends. T h e  story o f  its first a p p lica 
tions to the art o f h ealin g , in fact, has been em b ellished  to the point 
w h ere the a ccu racy  o f ea ch  detail has now  or then been questioned. 
W hat fo llow s is a b r ie f  outlin e o f w h a t is thought to be true.

In spite o f  so m any n ew spaper head lin es to the contrary, there 
are few  sudden b reakthroughs in the progress o f  m ed ical science. 
R arely  can  a sin gle  date be pointed out as the d istinct tim e o f origin  
o f anythin g. And yet, as uncom m on as such  lan dm ark scien tific
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birthdays h ave been, the history o f  anesthesia  c la im s tw o o f them. 
T h e first occurred on O ctober 16,1846, w h en  W illiam  T hom as Green 
Morton induced the first ether su rg ical sleep at the M assachusetts 
G en eral H ospital. T h e  second took p la ce  on Septem ber 15,1884, w hen  
at the H eidelberg m eeting o f the G erm an O ph th alm ological Society, 
Dr. Josef B rettauer read a paper by a tw enty-six-year-old ju n io r fa c 
ulty m em ber o f the V ien n a M edical School w ho could not afford the 
costs o f travelin g  personally  to present his own work. T h e  im p ecu n i
ous research er w as Dr. K arl Roller, and his startlin g paper described 
a b r ie f series o f experim ents done durin g several w eeks that sum 
m er, in w h ich  it w as dem onstrated that the su rface o f the eye could 
be anesthetized  by the application  o f a fe w  drops o f cocaine, an a lk a 
loid extracted  from  the A m erican  coca leaf, E rythroxylon coca. 
S in ce 1862, the drug had been know n to produce n um bin g o f the oral 
m ucous m em bran e (o f course, the P eru vian  Indians had been aw are 
o f th is for centuries), but no real w ork had been done w ith  it for 
alm ost tw o decades. T h en  a tw enty-eight-year-old neurologist in 
V ienn a, one S igm und Freud, began som e experim ents to determ ine 
its effect on the cen tral nervous system . It w as at Freud ’s suggestion 
that his frien d  R oller b egan  his ow n cocain e study.

T h e  new s o f the d iscovery o f cocain e’s local anesthetic effects 
w as h ailed  throughout the su rgical world, and experim ents w ere 
im m ediately  begun in a num ber o f the great E uropean centers. In 
R oller’s own hospital, H alsted’s old frien d  Anton W olfler undertook 
an investigation  to determ in e the drug’s usefu ln ess in  general sur
gery. W hether by personal correspondence or by a report o f the H ei
delberg m eetin g that appeared in  the M edical Record  o f O ctober n, 
1884, H alsted w as influenced to begin  his ow n series o f experim ents. 
H e enlisted a sm all group o f h is colleagues, as w ell as a  num ber o f 
m ed ical students, and did w ork on local infiltration  techniques as 
w ell as m ethods o f b lockin g m ajor n erve trunks. T h e group’s exp eri
m en tal subjects w ere them selves and ea ch  other.

In the course o f their w ork, the young research ers b ecam e aw are 
o f the e x h ila ra tin g  effects o f the drug. Innocent o f its addictive q u ali
ties, w h ich  w ere as yet unknow n, som e o f them  took to sniffing co
cain e pow der to en h an ce social experiences. W ith a few  snorts, the 
m ost boring even in g at the theater b ecam e a h istrion ic extravaganza. 
Friends w ere invited  hom e for dem onstrations; w ould-be p a rtic i
pants in  th e research  had to be turned aw ay.

H alsted and his associates held h igh  hopes, in  m ore w ays than 
one, for their investigations, but the personal cost soon b ecam e obvi
ous. Several o f  them  b ecam e addicted, in clu d in g their leader. In spite 
o f h a vin g  accu m u lated  a great deal o f  data, H alsted published only
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one paper on cocaine, a short artic le  in the New York M edical Journal 
in Septem ber 1885. W ritten w h ile  his addiction  w as at its worst, it 
contrasts m arkedly, and frigh ten in gly , w ith  the c la rity  and precision  
o f a ll o f h is other w riting. A  g lan ce at the first sentence w ill illustrate 
the degree to w h ich  h e had deteriorated, and also exp la in s w h y no 
fu rth er cocain e pub lication s w ere forthcom ing:

N either indifferent as to w hich of how m any possibilities may 
best explain, nor yet at a loss to comprehend, w hy surgeons have, 
and that so m any, quite without discredit, could have exhibited 
scarcely any interest in what, as a local anaesthetic, had been 
supposed, i f  not declared, by most so very sure to prove, espe
cially to them, attractive, still I do not think that this circum 
stance, or some sense o f obligation to rescue fragm entary repu
tation for surgeons rather than the b elief that an opportunity 
existed for assisting others to an appreciable extent, induced me, 
several months ago, to write on the subject in hand the greater 
part o f a som ewhat com prehensible paper, w hich poor health 
disinclined m e to complete.

O f the sm all group o f young ph ysician s w ho becam e cocaine- 
addicted, a ll but H alsted w ere even tu ally  destroyed by it, profession
a lly  and personally. E ven h is room m ate, T hom as M cBride, w ho did 
not take part in the research, seem s to h ave been bedeviled  by the 
drug. He died under suspicious circum stan ces less than a  year after 
the foregoing paper w as published, aboard ship  w h ile  returnin g 
from  E urope a fter w h at w as m eant to be a health-restorin g journey 
fo llow in g som e unnam ed illness. T h e  sh ip ’s doctor had been giv in g 
h im  in jection s o f e ith er cocain e or m orphin e solution from  a bottle 
w h ich  he h im se lf had brought on board. T h e  concentration o f n ar
cotic in  the solution w as unknow n, excep t to M cBride.

For Halsted, the onset o f cocain e dependency began a lifelon g 
battle again st despair and ru in  that threatened the d isintegration  of 
h is career as lon g as h e drew  breath. E very  one o f the golden blocks 
o f accom p lishm en t that m ade up th e m onum ent o f his later fa m e 
w as put into p la ce  w h ile  h e w as under a spell, first o f  cocain e and 
then o f m orphine.

A lthough he w as n ever able to un fetter h im self o f h is depen
dency on drugs, H alsted did m an age to loosen the stranglehold  in 
w h ic h  they at first gripp ed  h im . H e even tu ally  b ecam e sufficiently 
free  that he w as able to work, to th in k c learly  alm ost alw ays, and to 
appear to un kn ow in g associates as m ore a com plicated  eccen tric 
than  a fu rtive  fu g itiv e  from  an ever-lu rkin g need. In th is sense, he
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w on out over h is addiction. A fter his m ove to B altim ore, even those 
w ho w ere a w are  o f h is N ew  Y o rk  collapse seem  to h a ve  b elieved  that 
its effects w ere long b ehind him . T hose w ho kn ew  better kept his 
secret; they did not even  speak o f it am ong them selves. W hite lies 
w ere told, ex p la in in g  a w a y  as the id iosyncrasies o f  a b rillia n t intro
vert h is frequent b its o f  inapp ropriate behavior, h is  solitary an n u al 
trips to sm all E uropean hotels, and his m any episodes o f eith er le a v 
in g the hospital abruptly  in  the m idst o f  an  urgent schedule or ab
sen tin g h im se lf entirely. W hat rem ain ed  unspoken w as the m ost 
obvious fa ct o f  all: an intrepid, even  audacious young surgeon, w hose 
career had hurtled relen tlessly  along the h igh  road o f personal and 
profession al success in  N ew  York, a rrived  in  B altim ore m etam or
phosed into a rem ote, p loddingly cautious, com pulsive research er 
w hose ea rlier ex h ila ra tin g  instruction  o f students had turned la ck 
luster, and w hose greatest satisfaction  seem ed to com e from  the slow, 
m eticu lous accum ulation  o f scien tific  evid en ce in  the laboratory.

E ven  beyond the grave, the fe w  loyal friends w ho kn ew  the fu ll 
m agn itude o f H alsted’s secret strove zealously  to guard it from  disclo
sure. In tryin g to save h is reputation, how ever, those w ell-m ean in g 
advocates actu ally  did h im  a d isservice. A fter the fu ll truth becam e 
know n, alm ost h a lf  a cen tury  a fter his death, H alsted’s n am e shone 
m ore b rig h tly  than  ever as an  exa m p le  o f in dom itable courage and 
the strength  that can  som etim es be m arsh aled  by the h u m an  spirit.

For m u ch  o f the inform ation  on H alsted ’s habit that appears in  
the fo llo w in g  paragraphs, I am  indebted to the excellen t studies o f 
P rofessor Peter O lch  o f the A rm ed Forces U n iversity  o f  the H ealth  
Sciences. I found som e o f the rest o f  w h a t I am  about to describe in 
Y a le ’s collection  o f the unpublished papers o f H arvey C ushing, foun 
der o f  the sp ecialty  o f n eurosurgery and H alsted’s m ost celebrated  
disciple. T h e  rem ain der w as extracted  from  the contents o f  a sm all 
locked b la ck  book, w ritten  by the first Professor o f M edicin e at Johns 
H opkins, W illiam  Osier, and not opened u n til 1969. Osier, not only the 
finest teach er o f m ed icin e this continent has ever produced but also 
one o f its m ost talented chroniclers, titled a part o f the book “ T h e 
Inner H istory o f  the Johns H opkins H ospital.”  In it h e  revealed  how  
he discovered, soon a fter H alsted’s appointm ent to the H opkins C h air 
o f Surgery, that h is co lleagu e w as tak in g la rg e  am ounts o f  m orphine. 
V ery probably, h e had begun usin g it durin g his attem pts to break  the 
cocain e habit; at least it in terfered less disastrously w ith  h is life  than 
did cocain e. H ere is Osier:

The proneness to seclusion, the slight peculiarities am ounting to
eccentricities at times (w hich to his old friends in N ew York
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seemed more strange than to us), w ere the only outward traces 
o f the daily battle through w hich this brave fellow  lived for 
years. When we recommended him  as full surgeon to the Hospi
tal in 1890, 1 believed, and W elch did too, that he was no longer 
addicted to morphia. He had worked so w ell and so energetically 
that it did not seem possible that he could take the drug and do 
so much.

About six  months after the fu ll position had been given, I 
saw him  in a severe chill, and this was the first intimation I had 
that he was still taking morphia. Subsequently I had m any talks 
about it and gained his fu ll confidence. He had never been able 
to reduce the amount to less than three grains daily; on this he 
could do his work com fortably and m aintain his excellent physi
cal vigor (for he was a very m uscular fellow). I do not think that 
anyone suspected him, not even Welch.

It w as due to the efforts o f W illiam  W elch, in fact, that H alsted 
w as able to reconstitute the fragm en ts o f  h is career. By the tim e o f 
H alsted’s collapse, the B ellevue pathologist had m oved to B altim ore 
to take part in  the final p lan n in g for the opening o f the Johns Hop
kins H ospital, as w ill presently be described. W hen h e realized  how 
disabled  h is frien d  w as, he w en t b ack  to N ew  York, convinced him  
to go off on w h a t h e hoped w ould be a th erapeutic sa ilin g  trip to the 
W in dw ard Isles, and personally hired  a schooner for the purpose. 
T h e  cruise, taken durin g F ebruary and M arch  o f 1886, w as a disaster. 
A m ong C u sh in g ’s collected  letters in  the Y a le  lib rary  there is a b rie f 
note dated D ecem ber 5,1930, by John Fulton describ in g a conversa
tion h e had had that day w ith  the by then retired neurosurgeon. 
C u sh in g told h im  that H alsted took w ith  h im  “enough cocain e to last 
h im  for a ll but the last two w eeks o f voyage.” Fulton ’s note continues:

Could he break his addiction? No. He broke into the ship’s drug
store and continued the habit until the end of his life  Harvey
Cushing also told m e this today, said that in fifteen years he was 
with Halsted (in his home only twice in that time!) he never 
suspected the cocaine habit, and only w ith difficulty was he led 
to accredit it m any years later.

W hen H alsted returned hom e, h e forced h im se lf to com e to grips 
w ith  the fa ct that h e w ould n ever b reak h is addiction  w ithout som e 
form  o f treatm ent, and adm itted h im se lf to the B utler H ospital, a  
p rivate  p sych iatric  fa c ility  in  Providence, to attem pt a cure. W hen he 
w as d ischarged  in  N ovem ber 1886, h e acceded to W elch ’s w ish  that
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he com e to B altim ore so that he could rem ain  under his n urturing 
care  as w ell as h is w a tch fu l eye. A rriv in g  at H opkins the fo llow in g 
m onth, he b egan  to w ork in  the laboratory w ith  the anatom ist F ran k 
lin  P. M all on an exp erim en tal study o f in testin al suture m ethods. 
H ow ever w e ll those researches m ay h a ve  gone, it b ecam e c le a r  by 
ea rly  sp rin g that H alsted’s attem pts at recovery w ere once again  
fa ilin g . On A p ril 5,1887, h e w as readm itted  to B utler H ospital, w h ere 
h e  rem ain ed  un til he returned to the laboratory in  Jan uary 1888. It 
w as alm ost certain ly  durin g one o f h is B utler adm issions that he 
b egan  to use m orphine, but it is only conjectural w h eth er it w as 
begun as part o f  h is treatm ent or w h eth er h e bribed som eone to 
sm uggle it in  to him .

Thus, though he w as probably cocain e-free after settling in B alti
more, H alsted rem ain ed  m orphine-addicted the rest o f  h is life. He 
w as brought to H opkins not to becom e a Professor o f Surgery, but 
rath er to pull together the shattered bits o f h is life . It w as W elch ’s 
intention that he begin  in  the laboratory, and that h e not stray from  
h is ow n supervisory b ig-brother eye. T h e  convalescent m oved into 
the boardinghouse in  w h ic h  W elch rented rooms, and started on his 
research , w h ic h  Peter O lch  most approp riately  ca lls  “ a form  o f occu
pation al th erapy” and m ost certain ly  not an  a cad em ic appointm ent.

A t this point, it is w ell to brin g ourselves up to date about the 
rem ark ab le  new  tem ple o f h ea lin g  into w hose inn er recesses the 
redeem ed surgeon w as now  entering. A t his death  in  1874, the B alti
m ore m erch an t and b an ker Johns H opkins had w illed  that h a lf  o f h is 
$7 m illio n  estate should be used to found a un iversity, and the other 
h a lf  to found a hospital. In a letter w ritten  in  1873 to the trustees o f 
th e latter institution, he m ade a statem ent that indicates that h e had 
sought out excellen t a d vice  con cern in g the contem porary deficien 
cies in A m erican  m ed ical education  and the w ays in  w h ich  they 
m igh t be overcom e: “ You w ill bear in  m ind in  a ll your w ork in  re la 
tion to the hospital that it is m y desire and purpose that this institu
tion sh a ll be a part o f  the m edical school o f the u n iversity  for w h ich  
I h a ve  am p ly  provided in  m y w ill.”  T h ere  is no sin gle  factor that has 
been m ore instrum ental in  the rapid  rise o f A m erican  m edicin e to its 
present w orld p reem in en ce than the p rin cip le  en unciated  by Hop
kins: ea ch  m ed ical school m ust not only be part o f a u n iversity  en vi
ronm ent, but m ust be so closely  affiliated  w ith  an excellen t hospital 
that th e two are  for a ll intents and purposes part o f the sam e trip a r
tite en deavor o f h ealin g , teaching, and research.

T h e  key to the success o f  the Johns H opkins M edical School and 
its hospital w as the ch oice  o f advisers and adm in istrators m ade at 
first by its foun der and later by the trustees he appointed. A  goodly
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(read “ goodly” in both the quan titative and the m oral sense) num ber 
o f the o rig in al trustees w ere, lik e  H opkins h im self, m em bers o f the 
R elig ious Society o f  Friends, w hose devotion to the p rin cip les o f h ea l
in g  and education  w ere  as m u ch  a  m atter o f fa ith  as th ey w ere a  c iv ic  
responsibility. M oreover, and in  th is too th ey resem bled the b en efac
tor, they kn ew  how  to w a tch  a  dollar and squeeze every  penny o f 
va lu e  out o f it. T h e  Q u aker reputation  for ph ilan th ropy is m atched 
only by the Q uaker reputation  for thrift.

T h e  task w as begun by in vitin g  three u n iversity  presidents to 
B altim ore in  the sum m er o f 1874 to g ive th eir gu idance. T h ey  w ere 
A n gell o f M ich igan , E liot o f  H arvard, and W hite o f C ornell. W hen 
they had com pleted th eir assign m en t and returned hom e, ea ch  o f 
them  received  a letter askin g h is recom m endation  o f a leader for the 
fledglin g school. W ithout consulting one another, a ll three indepen 
dently n am ed the sam e m an, D an iel Coit G ilm an, the forty-year-old 
president o f the U n iversity  o f C alifo rn ia  and the form er secretary to 
the govern in g board o f Y a le ’s Sheffield Scien tific  School. M uch has 
been w ritten  about G ilm an ’s h ero ic  contributions to Johns H opkins 
and to A m erican  m ed ical education, but for our purposes one sen 
tence w ill suffice: h e proved to be the rig h t m an in the r ig h t p lace at 
the rig h t tim e.

A n eq u ally  exem p lary  ch oice for c h ie f  adviser to the hospital 
w as m ade by appointin g Dr. John S h aw  B illings, the p rin cip a l foun 
der o f  the L ib rary  o f the U nited States Surgeon G en eral’s Office, now 
grow n into the N atio n al L ib rary  o f M edicine. In later years h e would 
becom e fam ous for two m ore rem arkab le  achievem ents: the found
in g  and o rig in al p lan n in g  o f the N ew  Y ork P u b lic  L ibrary, and his 
im m en se service  to the Johns H opkins H ospital.

Setting about th eir great w ork, G ilm an  and B illin g s consulted 
w ith  m ed ical and scien tific  leaders throughout the w orld, and in  1876, 
B illin gs toured Europe, visitin g  m ajor institutions and seekin g out 
every  possible source o f in form ation  on hospital design  and p lan 
ning. Such  w as the com m itm ent o f  our country’s organized m edical 
estab lishm en t to the H opkins exp erim en t that h e w as accom pan ied  
by Dr. E. M. Hunt, the president o f  the Section o f P u b lic  H ygiene o f 
the A m erican  M edical Association. G rad u ally  plans w ere  form u
lated, and a fa cu lty  and hospital sta ff gathered from  a ll parts o f the 
land and from  Europe. On A p ril 7,1884, W illia m  W elch w as nam ed 
Professor o f  Pathology. In the words o f A lan  M. Chesney, w ho w as 
dean o f the school in  the m id-tw entieth  century, “T h a t appointm ent 
unquestionably constituted one o f the m ost im portant sin gle  events 
in  the history o f  both the School and the H ospital.”

L ike G ilm an  and B illings, W elch knew  w h a t had to be done.
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M akin g good use o f h is w id e range o f laboratory tra in in g  in  G er
m any, as w e ll as an eq u ally  w ide acq u ain tan ce w ith  the most prom i
nent o f the n ew  m ed ical scientists o f A m erica, h e w as in  an excellen t 
position to h elp  w ith  cu rricu lu m  and plann ing. T h e  list o f nam es o f 
the o rig in al Johns H opkins M edical School F acu lty  reads lik e  an 
honor roll o f the founders o f m ed ical scien ce in the U nited States: 
F ran klin  P. M all in  anatom y, John Jacob A bel in  ph arm acology, W il
liam  H ow ell in  physiology, Ira Rem sen in  chem istry, W illiam  W elch 
in  pathology, H ow ard K elly  in  gynecology, and W illiam  O sier in  m ed
icin e. T h e y  w ere a ll cau gh t up in w h a t one com m entator called  “ the 
contagious com panionship  o f ex cellen ce .”

A w ord about Osier. Born in a sm all tow n in Ontario, and edu
cated in  m ed icin e at M cG ill, h e had been called  to the U n iversity  o f 
P en n sylvan ia  in 1884 to be Professor o f M edicine at the age o f thirty- 
five. A lthough he had studied in  B erlin  and V ienn a, h e w as not quite 
so verdeutsched  as w ere W elch  and H alsted. W itty, urbane, gifted  
w ith  a fla ir  for the n uan ces o f the E n glish  lan guage, w arm hearted  
alm ost to a fault, devoted to the education o f young p h ysician s to an 
even  greater degree, i f  it can  be im agined, than W elch, he b ecam e the 
lead in g ligh t o f  the H opkins facu lty . He w as the greatest c lin ica l 
teach er o f  h is day, not only for his ow n students, but also for the 
countless thousands w ho read h is P rin cip les a n d  Practice o f  M edi
cine, the most popular such  text in A m erica, destined to outlive its 
author through the sixteen th  edition o f 1947. T h e  m agn etism  o f h is 
sp ark lin g  personality  and the breadth o f h is learn ing, m ed ical and 
otherw ise, in  tim e m ade h im  the m ost sought-after speaker and the 
m ost fam ous doctor in  the world. T h e  fa ct that E n glish  began gradu
a lly  to rep la ce  G erm an as the internation al lan gu ag e o f m edicine 
w as due m ore to h is w ritin gs and speeches than to the w orks o f any 
other m an. A m erican  m ed ical scien ce needed a herald  to proclaim  
its b irth— that w as to be one o f the m any roles o f W illiam  O sier at 
Johns Hopkins.

T h e  opening cerem on ies o f the hospital took p lace on M ay 7,1889. 
T h e  m ed ical school’s in au gu ral, how ever, w as delayed by an un 
foreseen  obstacle h a vin g  to do w ith  m oney. O f the $3.5 m illio n  the 
u n iversity  had received  by the term s o f Mr. H opkins’ w ill, $1.5 m illion  
w as invested  in  B&O  R ailroad com m on stock. P erhaps partly  because 
o f controls im posed on railroads by the Interstate Com m erce Com 
m ission, n ew ly  created by an A ct o f C ongress in 1887, the B8tO w as 
findin g itse lf  in  serious fin an cia l straits, resu ltin g in  considerable 
loss o f  incom e to th e school. N ot only its date o f opening but its very 
fu tu re w as in  doubt.

In the end, the in stitution ’s fin an cia l problem s resulted in  a dou-
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b le  benison for A m erican  m ed ical education. Not only did their solv
in g b rin g about the reversal o f a h istoric inequity, but it resulted also 
in  the adm ission  o f a ca lib er o f student even h igh er than the facu lty  
had anticipated. For that h app y outcom e, posterity is in  debt to a 
quartet o f young B altim ore w om en, a ll o f w hom  w ere daughters o f 
u n iversity  trustees, the M isses M. C arey T hom as, M ary E lizabeth  
G arrett, M ary G w inn, and E lizab eth  King.

T h e  m otive o f  the B altim ore Four w as quite sim ple and em i
n ently  appropriate, esp ecia lly  in  consideration  o f the high-m inded 
ideals expressed in  the w ill o f  Mr. H opkins. T h ey  dem anded that 
w om en should sh are in  the opportunity to obtain  this n ew  form  of 
m ed ical education, w h ic h  prom ised to be the best in  the United 
States. T h e ir  efforts resulted in the form ation  o f the W om en’s Fund 
Com m ittee, w hose purpose w as to raise  enough m oney to open the 
school, but only on the condition that w om en be adm itted on the sam e 
basis as m en. B ran ch  com m ittees w ere form ed in  various cities, that 
in  W ashington b ein g ch aired  by the w ife  o f President B enjam in  H ar
rison. By th e autum n  o f 1890, $100,000 had been  raised, w h ic h  w as 
offered to the trustees as the first paym ent on the total o f $500,000 that 
w as needed. T h e  offer w as accepted, and the trustees set about to 
raise  the rest o f  the m oney in  conjunction  w ith  the w om en. A lthough 
the com m ittee continued to do its part, the total effort fe ll short. In 
D ecem ber 1892, M ary Garrett, w ho had alread y donated a large per
cen tage o f the orig in al gift, offered to contribute w h at w as still la c k 
ing, but she attach ed  som e additional conditions: adm ission require
m ents should be set up such as to gu aran tee that the m edical school 
w ould a lw ays rem ain  a graduate school; college preparation  w as to 
be required  in  biology, chem istry, and physics, and the applican ts 
w ere to be ab le  to dem onstrate a readin g know ledge o f G erm an and 
F rench. In essence, therefore, only college graduates w ere to be ad
m itted as m ed ical students at Johns Hopkins.

G ilm an  w as skep tical o f  these term s, as w ere som e m em bers o f 
the facu lty , w ho feared  that they w ere so exa ctin g  and so m uch m ore 
advanced than those required for any other school in  the country that 
few  students w ould  be w illin g  to m eet them . Attem pts w ere m ade to 
dissuade M iss G arrett, but she rem ain ed adam ant. F in ally , a  com pro
m ise w as reached  a llo w in g  for the adm ission o f students who, i f  they 
did not fo rm ally  h a ve  an un dergraduate degree, could g iv e  evidence 
by exam in ation  that they fu lfilled  the requirem ents that such a de
gree im plies. O sier w rote in a letter to W elch that i f  the two o f them  
had had to m eet such rigorous standards, they w ould n ever h ave been 
adm itted.

On the basis o f the com prom ise, w h ich  w as rea lly  a victory for
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M ary Garrett, the school opened in October 1893. H er total g ift 
am ounted to m ore than $350,000, but she gave even more. She com 
m issioned John S in ger Sargent to paint the most renow ned o f A m e ri
can  m ed ical portraits, o f W elch, H alsted, Osier, and K elly. T h a t 
painting, T he Four Doctors, now  hangs in the m edical school’s W elch 
M em orial L ibrary, a long w ith  Sargen t’s portrait o f the donor herself. 
In the words o f Chesney, “ To this lady, m ore than to any other sin gle 
person, save only Johns H opkins h im self, does the School o f M edicine 
ow e its bein g.”

T h e  fifteen  m en and three w om en w ho m ade up the entering 
class o f  the m ed ical school fu lfilled  the m ost rigorous requirem ents 
that had ever been asked o f any en tering m ed ical students anyw here. 
T h ey  w ere throw n in w ith  a young fa cu lty  w ho had been figuratively  
paw in g the ground in anticipation  o f their a rriva l. T h e country’s first 
com plete m ed ical laboratory courses aw aited  them , and a sp irit o f
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excitem en t not only perm eated the atm osphere around the u n iver
sity, but spread out to the en tire com m unity o f m ed ical educators 
everyw h ere. A m erican  m ed icin e w as ready to start on its ascent; the 
great exp erim en t w as about to begin.

T h e  books that record the research  advances m ade by the H op
kins group durin g its first decades continue to be w ritten  today. E ven 
the G erm ans soon found that they could not keep up w ith  the w ork 
o f those b rillia n t young professors in  the fields o f  physiology, bio
chem istry, ph arm acology, anatom y, em bryology, pathology, b acteri
ology, and the c lin ica l sciences. Most rem ark ab le  w as that alm ost a ll 
o f  them  w ere ju st starting out at the sam e tim e on the m ost produc
tive period o f their lives. A t the opening o f the hospital in  1889, W elch 
and O sier w ere thirty-nine, H alsted thirty-six, K elly  thirty-one, A bel 
thirty-tw o, and M all tw enty-seven; w h en  H ow ell arrived  in  1893, he 
w as thirty-three.

T h e  th irty  H opkins years surrounding the turn o f the tw entieth  
cen tury surely  ran k  w ith  even the glorious decades o f the P aris and 
V ien n a schools as the most fertile  periods for progress that m edical 
history has yet seen. But H opkins had one advan tage not shared by 
the other two: it w as a com pletely  new  environm ent, and its fa cu lty  
w ere allow ed not only v irtu a lly  total freedom  to innovate, but a g i
gan tic  em pty space in  w h ic h  to do it. It w as for the best o f  reasons that 
the school and hospital w ould serve as the m odels by w h ich  the rest 
o f  A m erican  m ed ical education and p ractice m igh t transform  itself, 
and as an in d ex again st w h ich  it could be m easured.

H alsted settled perm an en tly  in  B altim ore in  January o f 1888. 
T h in gs b egan  sim ply  enough. He w orked in  W elch ’s laboratory, and 
soon started up a  p rivate  practice. B efore long, it b ecam e obvious to 
those w h o kn ew  o f h is w ork in  the various B altim ore hospitals that 
h e w as a h ig h ly  sk illed  surgeon. W illiam  M acew en  o f G lasgow  h a v
in g refused the offer o f a professorship, the hospital approached its 
opening w ithout a c h ie f  o f surgery. T a kin g  a chan ce, alm ost cer
ta in ly  at the strong u rgin g o f W elch and M all, the trustees appointed 
H alsted surgeon p ro tem pore  in  F eb ru ary  1889, and Surgeon -in-C hief 
to the outpatient c lin ic. Shortly thereafter, h e w as m ade an  associate 
professor at the m ed ical school. In M arch 1890, O sier w rote to G ilm an 
(w ho by this tim e had alread y ach ieved  so m uch that he w as in 
E ngland  to receive  honorary degrees from  both O xford and C am 
bridge), “ H alsted is doing rem ark ab le  w ork in  Surgery &  I fee l that 
his appointm ent to the U n iversity  and the H ospital would be quite 
safe.” T h e  correctness o f h is judgm en t w as verified  two years later 
w h en  H alsted w as n am ed Professor o f Surgery and Surgeon -in-C hief 
to the Johns H opkins Hospital.
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W hat H alsted accom p lished  durin g h is th irty-year tenure m ay 
be seen as a series o f  contributions that developed alo n g three lines, 
ea ch  o f w h ic h  w as a replacem en t o f an outm oded approach. T h e  first 
w as a n ew  m ethod o f train in g surgeons that replaced  the old h a p h a z
ardness o f assistin g a professor for endless years, putting in  its stead 
a  graduated  system  o f in creasin gly  com plex responsibility; the sec
ond w as an  approach  to su rgical operations that replaced  the flash i
ness o f  h is predecessors’ sm ash-and-grab techn ique w ith  caution, 
gentleness, and accu rate  an atom ical dissection; the third  w as the 
introduction o f a group o f n ew  operations that replaced  the m ere 
carv in g  aw ay  o f the in trusive in vad in g disease w ith  procedures that 
w ere based on the p rin cip le  o f restoring norm al physiology.

T h e  m ethod by w h ich  H alsted taught is the b asis upon w h ich  w e 
still design  our postgraduate su rg ical education today, based in  a 
gen era l w ay  on the G erm an system . Briefly, H alsted w as in  ch arge  o f 
the su rg ica l group at a ll tim es, and w as, in  fact, the only senior staff 
surgeon. E xcep t for his occasion al p rivate  patients and those few  
others upon w hom  h e chose to operate personally, a ll beds w ere occu
pied by patients cared for by the house surgeon, eq uivalen t to the 
present-day c h ie f resident. R esponsible to the house surgeon w as a 
group o f w h at w e w ould today c a ll assistant residents, w ho had been 
chosen to take part in  the lin e  o f  h is succession over the subsequent 
years. N ot only w as there no gu aran tee that the m em bers o f  this 
group w ould  not lose th eir p laces a lo n g the w ay, but they a ll knew  
that only one o f them  w ould su rvive the pyram id o f train in g to reach  
the p in n acle  o f house surgeon. Junior to these assistant residents w as 
a group o f interns, ea ch  chosen for a  one-year period. A t each  level, 
the young surgeons w ere responsible for the train in g and supervision  
o f those ju n io r to them . T h e  house surgeons averaged  tw o years in 
that position, and going through the en tire process took an average 
o f e igh t years, a lthough senior m en from  elsew h ere could be ap 
pointed at an y step along the pathw ay.

T h u s w as born the residen cy tra in in g  program  o f th is country. 
T h e  effect on A m erican  surgery w as like  a transm utation  from  dross 
to gold w ith in  a  generation. O f a ll the great teach ers o f the ch irur- 
geon’s art, only one, Theodor B illroth, founded a m ore illustrious 
school or le ft a m ore accom p lished  h eritage o f profession al progeny. 
H alsted train ed  seventeen house surgeons, eleven  o f w hom  w ent on 
to institute un iversity-type residen cies s im ilar  to th e ir  m entor’s at 
other institutions; from  these, 166 c h ie f  residents graduated. As 
pointed out earlier, H alsted pollinated  the country, w ith  the result 
that the m ethods and techniques o f w h a t w e ca ll H alstedian  surgery 
w ere  the m ethods and techniques by w h ic h  m ost A m erican  surgeons
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h a ve been train ed  up to the present generation. T h e  gentle, m eticu 
lous “ Surgery o f S afety” thus introduced b ecam e the distin ctly  
A m erican  approach  to op erative craftsm ansh ip . It is a source o f 
pride to thousands o f our country’s su rgical sp ecialists that w e trace 
our profession al lin eag e  d irectly  to the m aster. E ven after alm ost 
thirty  years o f b ein g a surgeon, m y ow n occasion al flutterings o f 
self-doubt in  the op eratin g room  can  a lw a ys be stilled  by rem indin g 
m y se lf that m y professor w as G u staf Lindskog, w hose professor w as 
Sam uel H arvey, w hose professor w as H arvey C ushing, w hose profes
sor w as W illiam  H alsted. T h e  process o f  rem em b erin g is instan ta
neous, and the quiverin gs are  gone in the w in k  o f an eye.

In su m m in g up W illia m  H alsted’s career, at the conclusion  o f his 
1930 biography, W. G. M cC allum  describes w h a t so m any o f us w ho 
consider ourselves H alstedians h ave thought to be the prim ary lesson 
w e h ave taken from  our training: “ It seem s that his greatest service 
w as that he w orked out an attitude in  op eratin g upon the hum an  
body w h ic h  m ust forever be the proper attitude o f a surgeon. It w as 
sim ply the recognition  o f the norm al or ph ysio lo gical condition o f the 
tissues w h ich  one should attem pt to restore, rea liz in g  thoroughly 
their n atu ral defenses and the reasons for th eir vu ln erab ility .” A fter 
H alsted, a ll properly trained A m erican  surgeons w ere p racticin g  a p 
p lied  physiology ea ch  tim e they entered the op eratin g room. T h e 
clock-conscious, often fu tile  m ayhem  o f an ea rlie r  era disappeared 
from  the scene in  this country, as surgeons b egan  to understand his 
m essage that tissues treated w ith  kindness respond better than tis
sues treated w ith  haste.

In an y consideration  o f H alsted’s philosophy in  m atters o f  su rg i
ca l technique, h is w ork on groin  or in g u in al h ern ia  m ust be de
scribed. W hen he began  his studies o f the tissue layers o f the groin, 
w h ile  still in N ew  York, recu rren ce rates w ere h igh  and not a few  
people died a fter the operation. W hen he cam e to B altim ore, he ca r
ried out m icroscopic in vestigations to learn  m ore about the w ay  in 
w h ich  w ounds heal. It w as large ly  as a result o f such  studies as these 
and the exp erim en ts on in testin al suture that he developed the essen
tia l concepts upon w h ich  h is n ew ly  devised operative m ethods w ere 
based, such as absolute control o f  even  the most m inor bleeding, 
avoidance o f unclosed pockets in the depths o f wounds, gentle care  
o f tissues, and th eir p erfect approxim ation  w ithout excessive tight
ness or in terferen ce w ith  blood supply. Prior to his innovations, tech
n ique w as gross, hem ostatic c lam p s w ere few , control o f b leeding 
w as careless, speed w as param ount, and com plications in h ealin g  
w ere num erous. E ven  this cav alcad e o f hazards does not include
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those problem s, so often lethal, that w ere the consequence o f A m er
ic a ’s foot-dragging attitude tow ard asepsis.

C onceived on the ca refu l application  o f h is concepts, and u tiliz
in g  h is know ledge o f both v isib le  and m icroscopic anatom y, H alsted 
devised a h ern ia  rep air w hose b asic  p rin cip les rem ain  those used by 
a ll surgeons today. By restoring norm al anatom y in  a w ay that is 
consistent w ith  the physiology o f the affected  groin  tissues, he intro
duced the first reliab le  m ethod o f operating on a hern ia. U n til his 
w ork, the ap p earan ce o f a n onreducible groin bulge signaled  the 
onset o f  one o f the m ost leth al o f  afflictions. He converted a p rev i
ously insoluble problem  into a straightforw ard , sim p le exercise  in 
su rg ical technique, and thereby ended forever the reign  o f terror that 
the disease had visited  upon m ankind  sin ce tim e im m em orial. T h e 
so-called H alsted II procedure today rem ain s the gold standard, in 
that it is not only the m ost com m on approach to the rep air  o f groin 
hern ias, but the one again st w hose excellen t results a ll others are 
m easured. In his first series o f  alm ost tw enty-five hundred patients, 
the recu rren ce rate w as under 7 percent. E ven  today, w ith  im proved 
asepsis, instrum entation, and suture m aterials, com m only reported 
figures in  the U nited States are only a b it better than that.

O ne o f the tan talizin g rew ards that com es w ith  readin g old m edi
ca l texts is the little  peek o f in sigh t they occasion ally  provide into the 
d aily  hospital life  o f  ea rlie r  tim es. In a paper read at the ann ual 
m eeting o f the M edico-C hiru rgical F acu lty  o f M aryland on N ovem 
ber 17,1892, H alsted described a  tw enty-year-old patien t w ho had to 
be “d ischarged  for insubordination.” H is offense w as that, w ish in g  to 
get h is slu ggish  bow els m oving, h e vio lated  the dictum  o f strict bed 
rest by gettin g up to take a  la x a tiv e  w ithout perm ission on the sev
enth postoperative day. H ospital ru les m ay not h ave been the only 
th in g he broke, because it is recorded that h e reappeared three years 
later w ith  a recu rren ce o f h is hern ia. K n ow ing w h at w e now do about 
the safety  o f  early  postoperative activity, it is sa fe  to say that his new  
h ern ia  w as very  lik e ly  m ore a  m atter o f coinciden ce than o f stress- 
by-m ischief. T h a t does not, o f  course, ru le  out the possibility o f in 
scrutab le w orkin gs o f som e d ivin e judgm en t visited  upon those who 
fa ile d  to obey the su rg ical sach em s o f those days.

It has taken  us un til the w a n in g  decades o f the tw entieth  century 
to rea lize  that surgery can  be done for people w ith  groin h ern ia  on 
an outpatient basis or w ith  only a few  days o f  hospitalization. Ironi
cally , m an y patients h a ve  their operations done under local nerve- 
b lock anesthesia, u tiliz in g  m ethods pioneered by H alsted durin g his 
N ew  Y o rk  period; a lthough he n ever exp erim ented  w ith  cocain e
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blocks a fter h is n ear-tragic exp erien ce, others took up the cause, 
developin g techniques that are  sa fe  and effective.

H alsted m ade m any advances in surgery o f the thyroid, b ile  
ducts, intestine, and aneurysm s o f the arteries. L ike a ll surgeons o f 
h is tim e, and a ll surgeons o f today, he considered h is m ost fearsom e 
en em y to be can cer, p a rticu la rly  can cer o f the breast. E ven  people 
w ho know  very  little  else about m odern scien tific  m ed icin e seem  to 
h a ve  heard  o f the H alsted rad ica l m astectom y, and to h a ve  an opin
ion about it.

It is a h isto rical irony that W illiam  H alsted ’s great contribution 
to the treatm ent o f w h at is essen tially  a w om en ’s d isease should be 
the source o f the castigation  to w h ich  h is m em ory has been subjected 
by som e o f the very  b en eficiaries o f  h is work. On two occasions I have 
been handed the precarious responsibility  o f  referee in g an gry  a rti
cles subm itted to m ed ical jou rn als  a ttack in g H alsted, su rg ical a tti
tudes in  general, and the rad ica l m astectom y in p articu lar. On each  
occasion, it w as difficult to tell w h eth er the author had d eliberately  
sacrificed  fa ct on the a ltar o f ideology, or w h eth er ign oran ce w as the 
m ain  fu el o f  the diatribe. T h e  authors o f  both articles, and o f several 
others that som ehow  slipped through the rev ie w in g  process and into 
the pages o f o th erw ise excellen t journals, seem  not to understand 
c lin ica l scien ce w e ll enough to interpret m ed ical literatu re or history 
w ell enough to ap p reciate  the b ackground again st w h ic h  H alsted’s 
w ork w as done.

T h is  is not the forum  in  w h ic h  to discuss the recent reevaluation s 
o f the proper th erapy for breast can cer. It is sufficient to point out that 
alm ost no A m erican  surgeons still do the rad ical operation as H alsted 
described it, h a vin g  abandoned it in the 1960s in  fa vo r o f the m odified 
procedure w h ich  leaves the ch est-w all m uscles intact. M oreover, w e 
h a ve  com e to rea lize  that breast can cer is a  system ic d isease from  the 
m om ent o f its inception, w h ich  m eans that it has the cap ab ility  o f 
a ffectin g distant parts o f the body quite early  in its course. Surgery 
is therefore only one o f the w eapons that m ay be used again st it. 
R adiation, chem otherapy, horm onal m anipulation , and even  (at 
least in  the n ear future) im m un otherap y m ay p lay  a m ajor role in 
in d iv id u al situations. T reatm en t is today tailor-m ade for each  pa
tient.

Furtherm ore, it has been proved to the satisfaction  o f alm ost a ll 
p h ysician s w ho treat this disease that early-stage breast can cer, 
w h ic h  at present is the status o f  a p p roxim ately  one-third o f patients, 
is treated as w e ll w ith  local excision  and radioth erapy as it is w ith  
m ore exten sive procedures. T h is  is as fa r  as our studies h ave taken 
us. A m erican  surgeons h a ve  dem onstrated th e ir  w illin gn ess, in  fact
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th eir enthusiasm , for ch an gin g a m ethodology w h en  valid  studies 
give  them  reason. E very one o f us looks w ith  hope to the future.

N othin g in  the foregoing should take a w ay  from  an  appreciation  
o f the im p ressive ch an ges that H alsted’s operation produced in the 
results o f  b reast-cancer treatm ent in the decades a fter its introduc
tion. B ecause w om en soon began to find out that cu re w as, for the first 
tim e, a rea l possibility, m any fe lt encouraged to seek treatm ent. Most 
victim s o f th e feared  disease had previously  thought operation to be 
futile, as did so m any o f th eir ph ysician s. Doom ed to ulcerations, foul 
d ischarges, and d isgusting odors, a large  proportion o f patients spent 
th e ir  last m onths alone, cut ofF by w retched  ch oice  from  th eir closest 
associations.

W ith referen ce  to cu re rates, the situation  at the tim e is best 
described by H alsted h im self, in  an 1894 pub lication  d ea lin g  w ith  
m astectom y:

Most o f us heard our teachers in surgery admit that they have 
never cured a case of cancer of the breast. T he younger Gross 
[died 1899] did not save one case in his first hundred. Hayes 
Agnew [died 1892] stated in a lecture a very short tim e before his 
death that he operated on breast cancers solely for the moral 
effect on the patients, that he believed the operation shortened 
rather than prolonged l i f e . . . .  I sometimes ask physicians who 
regularly consult us w hy they never send us cancers o f the 
breast. They reply, as a rule, that they see m any such cases but 
supposed they were incurable. We rarely meet a physician or 
surgeon who can testify to a single instance o f a positive cure of 
breast cancer.

A  serious problem  associated  w ith  the pre-H alsted operations 
w as local recu rren ce in  the m onths fo llo w in g  surgery. T h e  w id e e x c i
sions that w ere b ein g done by the lead in g E uropean surgeons did not 
preven t m ost o f th eir patien ts from  developin g early  return o f tum or 
grow th  in  the chest w all, even w hen  su rv iv a l had been prolonged. 
T h e  m ost favo rab le  statistics reported from  the G erm an c lin ics  w ere 
those o f R ich ard  V olkm ann  o f L eipzig , o f w hose 131 patients only 40 
percen t w ere  free  o f  such  regrow ths in  less than  four years. B illroth ’s 
figure w as only 18 percent.

This, then, w as the grim  outlook for w om en w ith  breast can cer 
w h en  H alsted first b egan  to consider the problem  durin g h is years o f 
p ra ctice  in  N ew  York. W hen he had visited  the c lin ics  o f  B illroth  and 
V olkm ann  and the others in  the years 1878-1880 h e b egan  to develop 
h is  theory that only by in creasin g the area  o f excision  could there be
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an y hope o f providin g cures or at least preven tin g early  local recu r
rence. He noted that V olkm an n ’s results im proved after he b egan  to 
rem ove the fibrous coverin g that lay  on the su rface o f  the chest-w all 
m uscles. A  few  surgeons also w ere c la im in g  that th eir patients did 
better w h en  they excised  th e lym p h glands from  the n earby arm pit 
that seem ed to be involved w ith  tum or, and at least one operator w as 
c le an in g  out a ll o f those glands.

In 1882, H alsted took the best features o f a ll previous approaches 
and w en t one step further. H is operation not only dissected aw ay a ll 
o f  the arm p it contents, but excised  the ch est-w all m uscles as w ell, the 
en tire specim en  b ein g rem oved in  one large  b lock so as to avoid the 
possibility o f cuttin g across m icroscopic tum or. In 1894, he w as able 
to present m arked ly  im proved statistics at a m eetin g o f the C lin ica l 
Society o f M aryland. T h e  paper w as a trium ph o f his a b ility  to e v alu 
ate the w ork o f others and extract the best o f each  o f h is predeces
sors, syn th esizin g a ll into a lo g ica l c lin ica l approach. T h e  success 
o f  h is m ethod depended not only upon its basis in pathological 
anatom y, but also upon the m eticulous op erative techn ique he had 
devised.

It w as at the 1898 m eeting o f the A m erican  S u rg ica l A ssociation 
in  N ew  O rlean s that H alsted’s m astectom y b ecam e established, as 
h ad  his h ern ia  operation, as the standard again st w h ich  to m easure 
a ll other m ethods o f treatm ent. He presented a series o f 133 patients, 
seven ty-six  o f w hom  w ere m ore than  three years post-operative. 
F ifty-tw o percen t o f  them  w ere disease-free, w h ic h  is p articu larly  
im pressive considerin g the advanced state at w h ich  m ost w om en 
presented them selves in  those days. P erhaps o f equal im portance 
w as the fa ct noted by one o f the discussants that H alsted had brought 
“ h opefuln ess o f  prognosis as com pared w ith  form er despair.” T h e 
com m ent continued:

I have heard noted members o f this association describe that a 
cancer patient w ill sooner or later die o f cancer, whatever opera
tion is done, unless she is fortunate enough to be killed by some 
intercurrent infection. One surgeon of prom inence has pro
nounced operations for cancer to be utterly useless. In Dr. 
Halsted’s series are included cases once regarded as absolutely 
unfit for operation, and even in these life  has been prolonged by 
surgical interference and rendered more comfortable. Best of 
all, in some very serious cases the disease has not returned after 
a lapse o f years. The distinguished author of this paper deserves 
and has our grateful acknowledgem ents for the brilliant light 
w hich he has thrown upon these dark places of surgery.
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A lthough it is proper that most attention should be focused upon 
the role o f  an y operation in  curin g disease, its secondary fun ction  is 
a lw ays to a lle v iate  the distress caused by that ailm ent, the so-called 
p a llia tiv e  effect. E ven  w h en  cure is not possible, a su rg ical procedure 
m ay often re lieve  sym ptom s and provide p h ysica l com fort and a 
greater degree o f tran qu illity  than w ould be possible w ithout it. Over 
the years, critics and supporters a lik e  h ave focused so m uch atten
tion on cu re rates that not enough em phasis has been placed on the 
strictly  p a llia tiv e  effect that cam e w ith  the introduction o f the radi
ca l operation. Breast can cer has a lw ays been and is still a  horrib le 
disease. But a fter H alsted’s contribution, at least there w as no longer 
any need for w om en to suffer the em otionally  crip p lin g  effects o f 
liv in g  w ith  m asses o f decayin g d ra in in g tum or inadequately  treat
ed or not treated at all. T h e  fa ct that som e o f H alsted’s suppositions 
w ere w ron g or that his operation m ay even tu ally  becom e un 
n ecessary should not detract from  the m agn itude o f the ch an ge 
in  prognosis that occurred a fter its introduction. (H alsted’s work, 
a lthough the m ost thorough and convincing, w as not the only 
contribution b ein g m ade to the treatm ent o f m am m ary can cer at 
about the sam e time. W illy  M eyer o f N ew  York, W illiam  W atson 
C heyne o f London, and others introduced sim ilar  operations. E ach  
in  h is own w ay  becam e a  propagandist for the procedure, w ith  
the resu lt that a hu ge leap  forw ard  took p la ce  in  treatm ent. T h e  re
sults, as noted earlier, becom e even m ore im pressive w hen  w e con
sider how  fa r  advanced w ere  m ost o f the tum ors that w ere being 
treated.)

A s w e consider the m any advantages that accru e  to w om en w ho 
today are candidates for lesser procedures, w e know  that aw aren ess 
o f  such a possibility brings patients to th eir ph ysician s at an ea rlier 
stage o f disease, thereby in itse lf  savin g m any lives. W e should not 
forget that at the tim e the rad ical m astectom y w as devised, one o f its 
most im portant by-products w as to b rin g previously  hopeless w om en 
to m edical attention, b ecause the w ord had gotten out that cure w as 
possible and good pallia tion  w as v irtu a lly  certain.

B ecause o f their lucid  n arrative  style, a ll o f H alsted’s papers read 
like  literature. T h e  1920 publication  in  w h ich  he recounted the h is
tory o f  thyroid-gland surgery, in clu d in g the evolution  o f his own 
op erative m ethods, is a  m asterw ork o f m ed ical com m unication. T h a t 
m onograph, The O perative Story o f  Goitre, is the one p iece o f scien 
tific literatu re I know  o f that can  be read around the cam pfire. It is 
an en th rallin g  chronicle , as the narrator takes his readers from  an 
tiquity to 1920, in terw eavin g  the later stages o f the history o f thyroid 
surgery w ith  the u n fold in g o f h is own interest in  the field. He review s
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an cien t and m ed ieval case reports and goes on to describe in  detail 
the often h arro w in g op erative adventures o f  ea rlie r  n in eteen th-cen 
tury surgeons w ho attem pted to extirpate the gland. T h e reader 
com es to fee l as though h e w ere stan din g shoulder to shoulder w ith  
the boldest surgeons o f an ea rlier tim e as they battled sudden m as
sive  h em orrhage, asph yxia, a ir  bubbles sucked into m ajor veins, and 
th e n am eless terror that th is type o f operating induced in  surgeon 
and patien t a lik e  in those far-off days b efore anesthesia. F in ally , he 
b rin gs his readers to the operations he h im se lf had w itnessed on his 
visits to B illroth  in  V ien n a and Theodor K ocher in  Berne. Correctly, 
h e states, “ G reater ad van ce w as m ade in the op erative treatm ent o f 
goitre in  the decade from  1873 to 1883 than in  a ll the foregoing years.” 
In 1909, K ocher b ecam e the first o f  only a fe w  surgeons to w in  a N obel 
Prize, based on his contribution to the un derstan ding o f thyroid ph ys
iology and the treatm ent o f its diseases.

K ocher and B illroth  w ere m ajor influences on W illia m  H alsted 
in  a ll areas o f  su rgical endeavor, but in none w as th is m ore true than 
in  the investigation  o f the physiology and surgery o f the thyroid. He 
had begun to study the glan d ’s structure as early  in  his career as the 
V ien n a days o f 1879 and 1880. D u rin g subsequent visits to the G er
m an ic c lin ics  he had the opportunity to observe the progress that w as 
b ein g m ade there and in Berne. H is Sw iss sojourns brought him  
p a rticu la r p leasure, sin ce h e foun d in  K ocher a kindred sp irit w ho 
v alu ed  ca refu l technique, bloodless operating, and gentle h an d lin g  o f 
tissues as m u ch  as he h im se lf did. T h is  w as en tirely  d ifferen t from  
the perform ances o f B illroth, w hose rapid, dram atic su rgical m eth
ods did not a llow  for m uch attention to m inute detail.

For ea ch  o f the two su rg ical giants there w as one p articu lar 
com plication  o f h is ow n thyroid surgery that h e found depressing to 
contem plate and p u zzlin g  to exp lain . For K ocher it w as m yxedem a, 
that condition o f p h ysica l and m ental torpor that results w h en  a 
patient produces little  or no thyroid horm one. For B illroth  it w as 
death from  decreased levels o f  c a lc iu m  in  the blood due to inaction  
o f the tiny glands called  parath yroids that lie  close to the thyroid 
itself. In tim e, the reason for ea ch  o f th e two problem s b ecam e clear. 
It w as as H alsted later wrote:

I have pondered this question for m any years and conclude that 
the explanation probably lies in the operative methods of the 
two illustrious surgeons. Kocher, neat and precise, operating in 
a relatively bloodless manner, scrupulously removed the entire 
thyroid gland, doing little dam age outside o f its capsule. Billroth, 
operating more rapidly and, as I recall his manner (1879 and
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1880), w ith less regard for the tissues and less concern for hemor
rhage, m ight easily have removed the parathyroids or at least 
have interfered w ith their blood supply, and have left remnants 
o f the thyroid.

O bviously, it w as the K ocher brand o f surgery that appealed  to 
H alsted’s m eticu lously  p recise nature. H is op erative m ethods p a ra l
leled  those o f the Sw iss surgeon so ex a ctly  that w h a t w as influence 
seem ed alm ost im itation. N ot surprisingly, the only prom inent pred
ecessor in  so p ain stakin g an approach  w as Lister, a lthough even he 
seem ed som ew hat hasty w h en  com pared to his tw o fastid ious col
leagu es o f succeedin g generations. In com m en ting upon the consci
entious gentleness that H alsted and K ocher taught to th e ir  disciples, 
one o f its lead in g exponents o f still the n ext generation, H arvey C ush
ing, said the fo llow in g to the International M edical Congress at its 
1913 m eeting in  London:

The accurate and detailed methods, in the use o f w hich Kocher 
and Halsted were for so long the notable examples, have spread 
into a ll clinics— at least into those clinics w here you or I would 
w ish to entrust ourselves for operation. Observers no longer ex
pect to be thrilled in an operating room; the spectacular public 
perform ances o f the past, no longer condoned, are replaced by 
the quiet, rather tedious procedures w hich few  beyond the oper
ator, his assistants, and the im m ediate bystander can profitably 
see. The patient on the table, like the passenger in a car, runs 
greater risks i f  he have a loquacious driver, or one who takes 
close corners, exceeds the speed lim it, or rides to admiration.

Surgery  had com e a lon g w ay  sin ce the sp ectacu lar exhib ition s 
o f su ch  su rg ica l headlin ers as Jam es Sym e and Robert Liston, he o f 
the thirty-second am putation. U tilizin g  the p rin cip les o f an  abso
lu tely  bloodless op erative field, an atom ically  perfect dissection o f 
each  structure, rig id  sterility, and a ccu rate  closure w ith  fine silk  
stitches o f  every  laye r  o f tissue, H alsted developed a techn ique o f 
thyroidectom y that represented, and still does, the acm e o f the sur
geon’s art. H is report o f 650 operated cases o f hyperth yroidism  
m arked the b egin n in g o f e ffective  therapy for that disorder in the 
U nited States, a  path  o f c lin ica l progress soon to be w iden ed by such 
subsequent leaders o f  A m erican  surgery as C h arles M ayo, G eorge 
C rile, and F ran k  Lahey.

Sprinkled, a lb eit sparsely, throughout H alsted ’s w ritin gs are  v i
gnettes o f  personal exp erien ces that g iv e  hints about h is ow n life. In
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1881, w h en  the tw enty-nine-year-old  surgeon w as in h is second year 
o f  p ractice  in  N ew  York, h e operated on h is ow n m other:

I was summoned to Albany one evening to see my mother, who 
for two years or more had been ill w ith an undiagnosed affec
tion I found her very ill, slightly jaundiced, with tumefaction
and great tenderness in the region of the gallbladder. So at 2 a.m.
I operated, incised the gallbladder w hich w as distended with 
pus and extracted seven stones. This was, I think, one of the 
earliest operations for gallstones in the country. My mother died 
about 2 years after my operation.

Another personal story, this one o f fa r  m ore lastin g  im pact on the 
w orld o f surgery, is told in  a  1913 review  artic le  on su rg ical technique. 
T h e  fo llo w in g  paragraph , d ealin g w ith  the irrita tive  effects o f  steril
iz in g  solutions, appears m id w ay through the paper:

In the winter o f 1889 and 1890— I cannot recall the month— the 
nurse in  charge o f my operating-room complained that the solu
tions o f m ercuric chloride produced a dermatitis o f her arms 
and hands. As she was an unusually efficient woman, I gave the 
matter m y consideration and one day in New York requested the 
Goodyear Rubber Company to make as an experim ent two pair 
o f thin rubber gloves w ith gauntlets. On trial these proved to be 
so satisfactory that additional gloves were ordered. In the au
tumn, on my return to town, an assistant who passed the instru
ments and threaded the needles was also provided w ith rubber 
gloves to wear at the operations. At first the operator wore them 
only when exploratory incisions into joints were made. After a 
time the assistants becam e so accustomed to working in gloves 
that they also wore them  as operators and would rem ark that 
they seemed to be less expert w ith the bare hands than w ith the 
gloved hands.

T h is  is very  lik e ly  the m ost fam ous paragrap h  ever printed in  the 
literatu re o f  surgery, not only for its description  o f the introduction 
o f rubber op eratin g gloves, but also because it is th e only instance o f 
the b egin n in g o f a  research er’s love a ffa ir  bein g recorded in  a  m edi
c a l jou rn al. T h a t “u n u su ally  efficient w om an ” w hose ch em ical rash 
had led to the use o f su rg ical gloves w as C arolin e H am pton, w ho on 
June 4,1890, b ecam e Mrs. W illia m  S tew art H alsted. It w as a  secure, 
m u tu ally  devoted m arriage. Osier, w ith  the literary  tw in k le  in  the
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eye so often found in  h is com m ents, later described h is first a w a re
ness that the two w ere slip p in g into each  other’s affections, not to say 
arm s. H e w alked  into a room  in  the pathology laboratory one day and 
cam e upon the u su ally  reticen t surgeon dem onstrating the anatom y 
o f a dried fibula  to the D irector o f S u rg ica l N ursing. T h e ir  en gage
m en t w as announced a w eek  later. In The In n er H istory o f  th e Johns  
H op kin s Hospital, O sier w rote o f h is co lleagu e’s m arriage: “ He m ar
ried  a  w om an  a fter his ow n h eart and, lik e  h im se lf . . .  a  little  odd. 
T h ey  cared nothing for society, but w ere devoted to th eir dogs and 
horses.”

T h e  oddness o f C arolin e and W illia m  H alsted w as not restricted 
to sligh t p ecu liarities— th eir ch ild less m arriage w as a  sin gu lar ex 
a m p le o f two people d iscoverin g com m on ground in bein g so un com 
m on. It w ould  be hard  to find a couple w hose tran quil union de
pended so com pletely  on their m u tu al a b ility  each  to let the other go 
off in  an y su itab le d irection  un accom panied, p h ysica lly  or em otion
ally. It w as a strange form  o f congen iality, and an even stranger form  
o f love. N evertheless, it suited them  both— and it worked.

In H arvey C u sh in g’s Y a le  collection  o f letters betw een h im se lf 
and H alsted, there is a tw enty-page typew ritten  rem in iscen ce o f the 
m an  h e a lw a ys called  “the professor.” It includes this description  o f 
C arolin e H alsted and the three-story b rick  house she shared w ith  her 
husband at 1201 E u taw  P lace. T h ey  had separate apartm ents, h is on 
th e second floor, hers on the third. T h ey  often had d inn er together, 
but n ever breakfasted  in  ea ch  other’s com pany:

The house, as I say, was cold and gloomy— a sort o f Bleak House, 
w ith the high ceilings of the old Baltimore block residences. The 
furnace was never used and he would have only an open wood 
fire in his room .. . .  His books and his study were on the second 
floor. On the third floor lived Mrs. Halsted and the pack o f dachs
hunds. She was a strange, unadorned woman dressed in black 
who affected a m asculine garb o f the plainest sort; wore flat- 
heeled, m annish shoes and had her hair brushed straight back 
and fastened in a bun. Such a contrast to her husband! She was 
one of the early nurses at the J.H.H. . . . H aving been put in 
charge o f the operating room it was, I presume, a case of propin
quity. They were a devoted couple though so far as I can recall 
I never saw them together but once in com pany.. . . Heuer and 
Mont Reid, I believe one sum m er after the w ar paid a visit at 
H igh Hampton w hich must have been delightful. Mrs. Halsted 
who was a daughter of General Wade Hampton ruled the moun-
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taineers in her demesne w ith an iron hand, w hile the “Profes
sor” devoted h im self chiefly to his dahlias in w hich he special
ized and of w hich he had a rem arkable collection.

H igh H am pton w as C arolin e’s tw o-thousand-acre fa m ily  estate 
(she too w as o f the A m erican  aristocracy, southern-style) in  N orth 
C arolina. A t the end o f each  aca d em ic  year, the H alsteds w ould leave  
B altim ore for the sum m er. A fter a  m onth in  the cool m ountain  a ir  at 
H igh  H am pton, cu ltiva tin g  h is d ah lias and p eerin g h eaven w ard  
through h is telescope, the professor w ould  go off to E urope alone, 
seclu d in g h im se lf in  exp en sive hotels for lon g periods, seeing no one. 
W e w ill n ever know  w h eth er m orphin e w as his room m ate, but it is 
hard  to b elieve  otherw ise.

O ne o f the unhidden th in gs H alsted did w h ile  on h is an n ual trips 
abroad w as to h a ve  h im se lf outfitted in  London and Paris. In respect 
to m atters sartorial, h e had not chan ged  from  h is younger days. He 
dressed to perfection, and no A m erican  tailor satisfied him . George 
Heuer, one o f h is house surgeons w ho later b ecam e Professor o f 
Surgery at C in cin n ati and C ornell, w rote o f h im  that h e w as “ a w ell- 
n igh  p erfectly  appointed m an. H is b lack  derby h at a lw a y s looked 
new  and w as w ithout fleck  o f dust, h is dark b lu e suit w as w ell-fitting, 
o f  fine m a teria l and fau ltlessly  pressed, his lin en  w as a lw ays im m ac
ulate, the cravat m odest in  colorin g and expensive, h is gloves abso
lutely  unsoiled and h is shoes sh in in g  w ith  surpassin g b rillia n ce .” 
C u sh in g ’s notes com m ent that even  in the early  days, w h en  he rode 
to the hospital in  a B altim ore streetcar, “ h e w as u su ally  in  a top hat 
and frock  coat w ith  its accessories o f stick, gloves, and a  copy o f the 
latest G erm an su rgica l p eriod ical.”

C ushing, w ho w as a b it o f  a  dandy h im self, w rote that although 
H alsted’s suits w ere tailored in  London, h is kid shoes w ere n arrow  in 
the F ren ch  style “ w ith  a pointed a lthough truncated toe.” H e person
a lly  selected th e p la ce  on the h ide from  w h ic h  the lea th er w as to be 
cut, and ordered s ix  pairs at a tim e from  h is P aris bootm aker. A ny 
p air  w ith  w h ich  h e w as dissatisfied w as discarded on a rriva l. His 
dress sh irts w ere  sent to a  P aris laundry, H alsted c la im in g  that he 
could find not a sin gle  shop in  A m erica  that kn ew  h ow  to handle 
them  properly. I am  surely  not the only person w ho has wondered 
w h eth er the boxes o f  returned shirts also contained hidden v ia ls  o f 
narcotic.

H alsted’s boulevardier  im age b elied  h is behavior. H e w as a n y
th in g but jaun ty; in  th is ap p aren t bon v iva n t  there w as very  little  
bon  and even less vivant. W ords like  “ anim ated ,” “ liv e ly ,” and their
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synonym s w ould  be m isplaced  in  any description  o f his B altim ore 
personality. He w as diffident, distant, and alm ost in accessib le  under 
ord inary d aily  circum stances. It w as as though he had m ade a m oat 
around h im se lf w h ich  h e kept filled w ith  a cool m ixtu re  o f aloofness 
and a tin ge o f sarcasm . Secure w ith in  his isolatin g em otional buffer, 
he w en t about h is d ay ’s w ork protected i f  not by a m oat then by som e 
e n circ lin g  life  preserver o f detachm ent. W hen necessary, he could 
fend off an  attack  on his p riva cy  w ith  a p erfectly  aim ed acid-soaked 
dart.

H alsted ’s penchant for sarcasm  w as so w ell know n that m edical 
students som etim es b ecam e in articu la te  in  his presence. It rea lly  
m ade no d ifferen ce that they did, becau se h e w a s not m u ch  interested 
in  te ach in g  ju n io r  people. In fact, he did very  little  d irect teach in g in 
an y event, excep t to his house surgeon. It is rem arkab le  that the m an 
w ho founded A m e rica ’s forem ost school o f surgery, w ho taugh t so 
m u ch  to so m any generations o f h is successors, had no rea l interest 
in  the personal instruction  o f those w ho cam e to learn  from  him . And 
yet, in  an y a ccu rate  assessm ent, h e w ould h a ve  to be called  a  great 
teacher, w hose talen t lay  in  h is exam p le  rath er than in  his words. To 
be privileged  to be part o f h is scrup ulously executed laboratory e x 
perim ents, to w atch  h im  exam in e a patien t on the w ard, to assist him  
in  one o f h is m eticulous operations, to observe the w ay  in  w h ich  he 
scrutin ized  the extirpated  tissues postoperatively and then under the 
m icroscope, w as to see a m an  creatin g the criteria  by w h ich  A m e ri
can  surgeons w ould ju d ge them selves and each  other forever after. 
It w as im possible not to com e aw ay  a better doctor a fter contact w ith  
such  a m an.

O f course, h is diffidence w as a m ultistructured thing. T h ou gh  it 
m ade h im  seem  a recluse, it also m anifested  itse lf in  the form  o f a 
personal m odesty that w as in  fa ct quite d isarm ing. He w as em b ar
rassed by com plim ents, avoided a ll but a few  o f the honors that cam e 
his w ay, and is one o f those un usual contributors to c lin ica l m edicine 
w ho w as generous in sh arin g and even  acced in g priority  to other 
investigators. On m an y occasions, he appeared  actu ally  to be m ore 
shy th an  reclu sive, m ore in secure than  distant.

In spite o f a ll, H alsted som ehow  preserved ju st a trace o f  his 
buoyan t pren arcotic personality, w h ic h  h e dem onstrated in  rare m o
m ents and only w ith  certain  close friends. H e w as cap ab le  o f  bursts 
o f  extroverted  good fe llo w sh ip  and sudden d isp lays o f a h ilarious 
sense o f hum or w h en  h e w as in  the com pany o f W elch  or one o f h is 
other few  intim ates. T h e  truth w as that even his sarcasm  w as m eant 
only to defend again st those slings and arrow s that are im agined by
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such  shy m en. It w as one o f h is distance-expanders; everyone w ho 
b ecam e at a ll fa m ilia r  w ith  h im  knew  that. D eliberate  unkindness 
w as not in  h is nature.

T h e  m oat, a  certain  furtiven ess that overcam e h im  in  tim es o f 
narcotic-need, h is tow erin g in ternation al em in en ce— a ll o f these en 
larged  the space by w h ic h  he stood separated from  m ost other people. 
T hose w ho w ere  able to get closer fe lt a  gentle w arm th  they could not 
h a ve  predicted, but th ey w ere  fe w  indeed. H euer and several others 
h ave le ft tou chin g descriptions o f the acts o f enorm ous kindness he 
dem onstrated tow ard them , and o f a brotherly  affection  that cam e 
from  w ith in  a lon ely m an  w ho in  truth m ust h ave begged h im se lf in 
v a in  for less rig id ity  and m ore love.

A m ateu r (and even  professional) psychiatrists h ave had a h a lf  
cen tury o f field days p la y in g  around w ith  theoretical interpretations 
o f H alsted’s em otional life. You can  im agin e som e of the things they 
h ave said. Consider only h is p ecu lia r m arriage, h is relation sh ip  w ith  
W elch, h is addiction, his lifesa vin g  interventions for both sister and 
m other, h is apparen t p ersonality  ch an ge betw een N ew  Y o rk  and 
B altim ore, and even h is ch oice o f  su rgery  as a career, not to add the 
com pulsiveness w ith  w h ich  he carried  it out. T h e  list is very long, 
and quite irresistible. Fortunately for m y credib ility, there are space 
restraints on these chapters. O therw ise, I should be tem pted lik e  so 
m an y others to p lay  psychohistorian, and becom e ridiculous. It is 
sa fer  to proceed to m ore solid ground.

I know  o f no exa m p le  that epitom izes m ore c learly  the differen ce 
b etw een pre- and post-H alstedian surgery than a description o f H ar
vey C u sh in g’s first day at Johns H opkins as an assistant resident. 
A fter m a tricu latin g  at Y ale, C ush in g had gone on to the H arvard 
M edical School, grad u atin g in 1895. Follow ing a year as house pupil 
at the M assachusetts G en eral H ospital, he w as accepted by H alsted 
for su rg ical train ing. A lthough he cam e to B altim ore from  one o f the 
lead in g m ed ical centers o f A m erica, the transition to H opkins w as a 
passage out o f  the b ru isin g  bom bast o f  n ineteenth-century surgery 
and into the ph ysio lo gical seren ity  o f  the tw entieth. C ush in g rem em 
bered:

The surroundings at the J.H.H. were strange enough after what 
I had been through at the Massachusetts General. T he talk was 
o f pathology and bacteriology of w hich I knew so little that 
m uch of m y tim e the first few  months was passed alone at night 
in the room devoted to surgical pathology in the old pathological 
building looking at specim ens with a German textbook at hand.
. . .  It was most disconcerting to me, after the hurly-burly of the
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to have my new C hief come, as it were apologetical
ly, some day into Ward G; ask if  he m ight be allowed to exa
m ine a particular patient; to have him  spend an hour fiddling 
over a patient w ith cancer of the breast who had recently 
been admitted; and then to have him  depart saying he was 
tired and would be able to do nothing more that day. If he were 
sufficiently interested he m ight ask that he be permitted to 
do the operation; and i f  he cam e and did operate, so soon as 
the breast was removed, leaving the huge closure and skin 
graft to Bloodgood [one o f Halsted’s residents], he would 
depart w ith the tissues. These he would study and rum inate over 
for an interm inable time, m eanw hile tagging innu
m erable areas w hich he wished to have [microscopically] sec
tioned.

C u sh in g later joined the H opkins facu lty , w h ere he w en t from  
trium ph to trium ph as a surgeon, a researcher, and a teacher. G iven 
responsibility  by H alsted for a ll patients w ith  brain  tum ors, he estab
lish ed  through h is research  the basic prin cip les upon w h ich  the spe
c ia lty  o f neurosurgery is founded. A fter refu sin g professorships at 
several lead in g universities, he accep ted  H arvard ’s offer to be the 
first c h ie f  at the n ew  Peter Bent B righ am  H ospital, w h ere he estab
lished a train in g program  and an atm osphere that w ere patterned on 
the H opkins model. W hen he retired in  1933, h e w as succeeded by 
E lliot Cutler. T h e fo llow in g is a description  o f C u sh in g ’s initiation  
into the n ew  w orld o f H opkins surgery, as h e told it to C utler m any 
years later:

Being a newcom er he was not allowed in the operating room his 
first day there, though a patient from his ward was to be ope
rated upon. It was with great m isgiving that the young Cushing 
watched two and even three hours go by, w hile the great master 
[Halsted] took such exquisite care with each cell that there would 
be no injury to the patient. F inally when the patient returned to 
the ward after some four and one-half hours in the operating 
room, young Cushing was ready w ith restoratives and the cus
tomary medication that he had been ordered to give to surgical 
patients when a pupil at the Massachusetts General Hospital. 
When he was about to administer these medicaments, for he 
recalled from  his days as a pupil at the Massachusetts General 
Hospital how ill those who returned from  the operating room 
were even after a hurried procedure o f minutes, not hours, Dr. 
Halsted entered the ward.
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Dr. Cushing spoke up and said, “I am carrying out the usual 
procedure.”

Noting the Trendelenburg position [used in the treatment of 
shock], Dr. Halsted said, “ Is my patient ill? This is unusual. Let 
us exam ine her.” Exam ination revealed a normal pulse rate and 
normal respiration. He then noted the hypodermic and said, 
“What is in the syringe?”

“Strychnine,” said Cushing. “It w ill do the patient good.”
Dr. Halsted asked a third question. “What do you think 

strychnine w ill do for the patient?” Having been educated in a 
school where memory and orders were the rule, Cushing did not 
know. He was then informed by Dr. Halsted that he should read 
up on strychnine. “ If your reading convinces you that strychnine 
is good for the patient, by all means use it,” said Halsted. Young 
Cushing never gave the strychnine, and he learned a great les
son— never do anything to a patient without understanding the 
why and wherefore.

It w as the track in g down o f the w h y and w h erefo re that linked 
W illiam  Stew art H alsted to the d istin guished lin e o f h is predecessors 
in  scien tific  m edicine. B egin n in g w ith  the H ippocratic  physicians, 
the ad van ces o f m ed ical scien ce h a ve  resulted from  a  m ixtu re o f 
curiosity and the p ragm atic  need to know, in order that the sick m ay 
be healed. T h e  lesson learn ed by C ush in g in his first day in B altim ore 
w as a lesson that W illiam  H alsted, by h is exam p le o f a lifetim e of 
seeking, taught to every  A m erican  surgeon w ho follow ed him .

T hrough out that lifetim e, H alsted w as frequently  fe lled  by 
m inor illn esses o f one sort or another. C ertain ly  som e o f h is periodic 
absences from  the hospital w ere related  to his addiction, but others 
w ere the result o f  a suscep tibility  to respiratory and other problem s. 
He developed a bron chitis in  1919 that kept him  confined to his hom e 
d urin g the m onths o f F ebruary and M arch. H ow ever, it b ecam e obvi
ous in the sprin g that he w as not fu lly  recovered, and even a fu ll 
sum m er in the m uch-beloved h ills  o f  H igh H am pton did not suffice 
to restore h is strength. Then , still w eaken ed  by h is b ron ch ial condi
tion, he began to h ave sym ptom s that he recognized as bein g due to 
stones in  his b ile  duct; h e returned to B altim ore at the end o f August, 
quite sick. On Septem ber 2, h e w as operated upon by one o f his for
m er house surgeons, R ich ard  Follis, w ho extracted  the stones and 
rem oved the g a ll bladder. H ealin g w as slow, b ein g com plicated  by 
drain age o f b ile  from  the wound, but th is finally  cleared  up and the 
patient gra d u ally  recovered.

H alsted returned to w ork. In 1920, h e published The O perative
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Story o f  Goitre, and he rem ain ed  a ctiv e  in  the laboratory, continuin g 
h is in testin al suture experim ents. But a fter a w h ile  h e began to have 
episodes o f w h a t seem ed to be a recu rren ce o f stone, gra d u ally  in 
creasin g  in frequ en cy and severity. D u rin g the second and third 
w eeks o f A ugust 1922, w h ile  at H igh H am pton, h e a ga in  b ecam e very  
ill, w ith  persistent fever, pain, and jau n d ice . He a rrived  in  B altim ore 
by train  on A ugust 23, b rin gin g w ith  h im  h is ow n supply o f  m or
phine, and a d aily  record o f the am ounts he had taken durin g the 
pain -racked  sum m er.

No one seem s to h a ve  g iven  a second thought, at that tim e or 
since, to the concentration  o f the n arcotic in  H alsted’s solution. On 
a rr iv a l in  B altim ore, he told h is m ed ical attendants that it w as m ade 
up in  the proportion o f one gra in  o f m orphin e to 160 drops o f w ater, 
w h ich  they accepted, h a vin g  no c lear reason to question it, and they 
even  rem arked  on the sm all quan tities required  by th eir stoic profes
sor to control h is pain. R em em berin g the circum stan ces o f Thom as 
M cB ride’s death, and know in g o f the contents o f T he In n er H istory  
o f  th e Johns H op kin s Hospital, it seem s not farfetch ed  to suggest that 
the m orphin e concentration  in  H alsted’s little  bottle w as quite a bit 
h igh er than his ph ysician s w ere led to believe.

T w o o f h is form er house surgeons for w hom  H alsted had the 
h igh est regard, H euer and M ont Reid, w ere sum m oned from  C in cin 
nati, w h ere they had recen tly  gone to lead a n ew ly  organized  depart
m ent o f surgery. On the m ornin g o f A ugust 25, they explored their 
professor’s b ile  duct and rem oved the sin gle  stone that w as obstruct
in g  it. T h ey  closed the duct u sin g a techn ique that had been invented 
by th eir patient. T h e  postoperative course w as storm y— on the a fter
noon o f Septem ber 3, a  gastroin testinal h em o rrh age occurred. In 
spite o f blood transfusions, the situation  w orsened, and on the m orn
in g  o f T hursday, Septem ber 7,1922, H euer and R eid lost th eir revered 
m entor to a  postoperative pneum onia.

A fter autopsy, the crem ated rem ain s o f the w orld ’s forem ost sur
geon w ere brought b ack  to N ew  York, to be buried  in  Greenwood 
C em etery in  Brooklyn. In that five-hundred-acre tract o f gen tly  ro ll
in g h ills  and lu x u ria n t fo liage, W illiam  H alsted’s restin g p la ce  is to 
be found across N ew  Y ork B ay overlookin g low er M anhattan, w h ere 
h is ea rly  su rg ical trium phs had taken place, and his travail. N ot fa r  
from  h is gra ve  lie  such  lead in g figures in  A m e rica ’s history as Hor
ace  G reeley, H enry W ard B eecher, Peter Cooper, and Sam uel F. B. 
Morse. T h ey  are w orthy com pany for the greatest su rg ica l scholar 
our country has ever produced.
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A  Tr iumph of 

Twentieth~Century 

Medicine
H E L E N  T A U S S I G  

A N D  T H E  B L U E - B A B Y  O P E R A T I O N

It w as im possible for the great Johns H opkins exp erim en t in  m edical 
education  to fa il. T h e  foundation  w as laid  on a solid fin an cial basis 
b y a group o f idealists w hose aim s, a lthough visionary, w ere not 
un realistic. T h e  com bination  o f vision  and funding, w h en  it is guided 
b y an acute perception  o f rational goals, is a force o f irresistible 
dynam ism . T h e  creation  o f H opkins betw een 1876 and 1893 w as due, 
as one observer put it, to “ an an g elic  conjunction  o f m en, m oney, and 
circu m stan ces.” T h e  result w as a  new  paradigm  o f a  university, 
w hose m ed ical school and hospital would generate the en ergy and 
m anpow er by w h ic h  the en tire A m erican  system  o f train in g doctors 
transm uted itse lf from  sla g  to silver.

T h e  very year o f the H opkins in au gu ral w as filled w ith  portent. 
T h e  cen ten n ial o f our n ation ’s b irth  w as m arked by two contrasting 
m ed ical events, one in  G erm an y and one in  A m erica, that epitom ized 
the young country’s adolescent relu ctan ce to accep t the n ew  scien ce 
it so desperately needed for its continuin g developm ent: in Breslau, 
Robert K och dem onstrated for the first tim e that a sp ecific bacterium  
causes a sp ecific disease; in  P h ilad elp h ia , Joseph L ister w as m et w ith  
a  cool reception  w hen  he tried to e lu cid ate  the scien tific  basis o f 
antisepsis to a skep tical au d ien ce o f em inent surgeons. K och ’s w ork 
w ith  the an th ra x  b acillu s effectively  proved the germ  theory, but

422



Helen Taussig 423

only to those w ho w ere ready to heed the m essage that scien ce m ust 
be brought to the bedsides o f the sick. T h e  role o f the Johns H opkins 
M edical School w as c lear— it w ould set an  exa m p le  to convince 
A m erica ’s p h ysician s and educators that there could be no ad van ce
m ent in  the art o f  h ea lin g  w ithout a m ajor infusion  o f m edical sci
ence; it w ould be the foun tain head  from  w h ic h  that n ew  b ran ch  o f 
scien ce w ould  spread to the hospitals and un iversities o f  N orth 
A m erica; it w ould b rin g the germ  theory across the A tlantic.

T h e  founders o f H opkins w ere w e ll aw are  o f th eir exem p lary  
m ission. From  the very  begin nin g, tra in in g  assistantships and fe l
low ships w ere set up in  the laboratories to m atch  the internship  and 
residen cy opportunities that existed  in  the c lin ica l sp ecialties o f 
m edicine, surgery, and pediatrics. L ik e scholars from  the rest o f  the 
un iversity, H opkins-trained m ed ical research ers w ere sought a fter 
and fought over by schools a ll over the country, at least as m uch for 
their sp ecific sk ills  as for the resuscitatin g acad em ic prom ise they 
breathed into m an y a flaggin g fa cu lty  beset by institution al inertia.

O ne o f the m ost fu n dam en tal o f  the first educational innovations 
w as to take the teach in g o f anatom y, physiology, pathology, and 
ph arm acology out o f the hands o f local practitioners. T h e  ch airs in 
those subjects w ere m ade full-tim e, w h ich  m eant that the u n iversity  
paid a sa lary  to professors w ho devoted a ll o f th eir efforts to teach in g 
and research, w ithout the distractions o f private patient care. W ithin  
the first tw o decades, this system  o f rem uneration  becam e standard 
for the c lin ica l departm ents as w ell, w ith  a ll patien t fees revertin g 
to the school. T h e  very  fa ct that the sa laries w ere m uch low er than 
the teachers m ight h ave earned from  p ractice  proved to be an advan 
tage, sin ce it attracted  scholars dedicated enough to sacrifice incom e 
for the opportunity to do research  and to educate young physician s.

Such  an arran gem en t does h ave certain  built-in  problem s, 
am ong w h ich  is its restriction  o f a cad em ia  to those w ho can  afford 
the fin an cia l penalty  that com es w ith  the professor’s chair. But, for 
its tim e, it w as an effective solution to the age-old problem  o f how  
best to d iscourage teachers from  sacrificin g  their duties in  the inter
ests o f M am m on. A t H opkins, and at each  o f the schools that adopted 
it, the fu ll-tim e system  resulted  in  the recru itm en t o f  a cad re o f m en 
and w om en consecrated to a life  o f  m ed ical scholarship . T h e  deliber
ate un w orld liness o f these people allow ed a concentration  on their 
pedagogical and research  interests that w as alm ost clo isterlike  in  its 
single-m inded pursuit o f ex cellen ce  in  a cad em ic science.

It m ust be understood that the n ew  institution w as not arisin g  
de novo  as a  sh in in g tow er in the m idst o f a desolate m orass o f 
m ed ical backw ardness. T h e  H opkins created by G ilm an , B illings,
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and the others is best understood as a response to the rum blin gs o f 
a  process that w as a lread y gettin g under w ay  w h en  the B altim ore 
school cam e along to accelera te  it to a rate exceed in g anyone’s most 
ferven t expectation. A m erica  w as indeed fa r  b ehind  m ost E uropean 
countries both in  education  and in the quality  o f m edical care, but a 
b egin n in g had been m ade, m ostly on the in d iv id u al in itia tiv e  o f 
young ph ysican s them selves, to a lter the situation. Thousands, like 
W illiam  H alsted, had sought advanced train in g abroad, esp ecially  in 
the laboratory sciences. W hen the A m erican  P h ysio logical Society 
w as founded in  1887, tw enty o f its tw enty-eight m em bers had studied 
in  Europe, sixteen  o f them  in  G erm any. M any am bitious young peo
ple had gone so fa r  as to begin  th eir process o f  self-im provem en t even 
b efore starting the form al study o f m edicine, spending several years 
in  college, a lth ou gh  m ost m ed ical schools required no m ore than a 
h igh  school degree, and it w as com m on to w a iv e  even this criterion  
on the flim siest o f  excuses. Som e h ig h ly  m otivated  students even had 
un dergraduate degrees long b efore H opkins m ade them  m andatory.

A ll o f this im provem ent, how ever, w as based on the efforts o f 
in d iv id u al seekers. No organized effort got under w ay  u n til that fa te
fu l year o f  1876, w h en  representatives o f tw enty-tw o m edical schools 
m et to form  th e A m erican  M edical C ollege Association, w h ich , a l
though u n successfu l at first, reorganized itse lf in  1890 as the A ssocia
tion o f A m erican  M edical Colleges. From  then on, the pace o f im 
provem ent picked  up. By 1896, a  third o f the n ation ’s 155 m edical 
schools w ere  ab id in g by the h igh er standards prom ulgated by the 
organization. G radually, the association  b egan  to in volve itse lf in 
cooperative efforts w ith  the A m erican  M edical Association, w ith  the 
a im  o f seekin g solutions to n ational educational, research, and c lin i
cal needs. T h e  in au gu ration  o f the Johns H opkins M edical School in 
1893 provided a focus for th e h igh est a im s o f the reform ers.

Once H opkins had opened, m ed ical educators found p laced  be
fore them  a solid edifice o f evidence that the ills  o f  A m erican  m edi
cin e could be solved. A ll that rem ain ed  w as to hold the d isabilities up 
to the scrutin y o f proper authorities, and then to m andate change. If  
ch an ge could not be m andated, it could, at the very  least, be so force
fu lly  encouraged as to m ake it irresistible. As in the case o f Hopkins, 
it w ould  take a com bination  o f vision  and funding, this tim e on a 
grand scale.

W hat w as needed w as a rovin g detective-gadfly w ho could study 
the deb ilities o f  the nation ’s system  o f m ed ical education  and then 
prescribe the process by w h ich  they m ight be resolved. T h is  w as not 
a job for a com m ittee; it could only be done by a sin gle  in d iv id u al o f 
such  proven ab ility  that h is conclusions w ould be trusted and his
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recom m en dation s u n h esitatin gly  instituted. A t th e c ritica l m om ent, 
the c r itic a l in d iv id u al appeared, in  the person o f A b rah am  Flexner.

N ot surprisin gly, F lexn e r w as a product o f the un dergraduate 
program  at Johns H opkins U niversity. T h e  son o f G erm an-Jew ish 
refu gees from  the post-1848 repressions, h e had sped through college 
in  tw o years, propelled  by a  com bination  o f good b rain s and em pty 
pockets. A fter  graduation  in  1886, he returned to h is hom etow n of 
L ouisville, K entucky, to teach  secondary school, and then in  1890 
opened a  p rivate  academ y o f h is own. A fter fifteen years o f considera
ble success, h e closed th e school because h e w anted m ore tra in in g  in 
psychology and philosophy, w h ich  h e obtained at H arvard. H e and 
h is w ife  n ext spent a year o f  study in  G erm any, w h ich  resulted in  the 
pub lication  o f h is first book, The A m erican  College, in  1908. T h is 
stern critiq u e o f the educational m ethods o f H arvard  and the other 
estab lished  colleges cam e to the attention o f a prom inent educator, 
H enry S. Pritchett. P ritchett had recen tly  convinced A n drew  C arn e
gie  to endow  an organization  to m ake the profession o f teach in g  m ore 
attractive  to young people. W hen the resu ltant C arn egie  Foundation 
for the A dvan cem en t o f T ea ch in g  w as founded in  1906, P ritchett left 
h is post as the head  o f the M assachusetts Institute o f T ech n ology to 
b ecom e its president. As one o f its first m ajor projects, the foundation 
w as p lan n in g  a m uch-needed study o f m ed ical education in  the 
U nited States and Canada. P ritchett in  1908 asked the forty-tw o-year- 
old F lexn e r to conduct the en tire operation.

O ver the n ext year, F lexn er visited  155 schools in  the tw o coun
tries. H e used the sam e criteria  to ev a lu a te  each  one: en tran ce re
quirem ents, size  and train in g o f facu lty , fin an cial condition o f the 
school, q u ality  o f the laboratories, and the relationship  betw een each  
school and the hospital in  w h ic h  its students and teachers w orked. He 
w as a p p alled  at w h a t he found. E ven the better schools w ere none too 
good. Standards for adm ission  w ere low, fa cu lty  w ere inadequately  
trained, m ost schools w ere p rivately  ow ned purse-lin in g enterprises 
o f th e ir  professors, laboratories w ere n om in ally  equipped or filthy or 
both, and it w as rare  to find an institution w hose students and teach 
ers had fre e  access to a  good hospital. H opkins w as the one exception. 
A s F lexn e r later wrote, “ A ll honor to G ilm an, W elch, M all, Halsted, 
and th eir colleagu es and students w ho hitched  th eir w agon  to a star 
and n ever flinched!”

F lex n e r’s scath in g indictm en t o f A m erican  m ed ical education 
w as published  in  1910 as B ulletin  N u m ber Four o f the foundation. 
A lth o u gh  its official title  w as M edical E duca tion  in  the U nited States 
a n d  Canada, it soon b ecam e know n as “th e F lexn er Report,” and it 
w as a sensation from  the first day it appeared as front-page news. It
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passed devastatin g ju d gm en t on a ll but five schools, and even those 
fe ll w ell below  the H opkins standard. Intended to be m ore than a 
critique, it w a s also a program  for reform . One o f its recom m enda
tions w as based on the excessive quantity and sm all quality  o f the 
schools: there should be a  n ationw ide reorganization, e lim in a tin g  120 
o f them . In his i960 autobiography, F lexn er described the response:

T he m edical profession and the faculties of the m edical schools, 
as w ell as the state boards o f exam iners, were absolutely flab
bergasted by the pitiless exposure. We were threatened with 
lawsuits, and in one instance actually sued for libel for $150,000.
I received anonymous letters warning me that I should be shot 
i f  I showed m yself in Chicago, whereupon I went there to make 
a speech before a m eeting called by the [American M edical Asso
ciation] Council on M edical Education and returned unharmed.
. . . Such a rattling o f dead bones has never been heard in this 
country before or since. Schools collapsed to the right and left, 
usually without a murmur. A num ber of them pooled their re
sources. The seven schools of my native city, w hich . . .  I had 
described w ith the same candor employed elsewhere, were re
duced to one. The fifteen schools in Chicago, w hich I had called 
“the plague spot of the country in respect to m edical education,” 
were shortly consolidated into three.

In 1913, F lexn er w as invited  to becom e a m em ber o f the G eneral 
E ducation  Board, founded by John D. R ockefeller, Jr., in  1902 to raise 
educational standards in the U nited States. He w as entrusted w ith  
the m ission o f d isbursing $50 m illio n  o f R o ckefe ller m oney in  such 
a w ay  as to spread the successfu l results o f the H opkins exp erien ce 
to those m ed ical schools that he judged to be w orth saving. W ith  a 
figurative b lan k checkbook, h e began again  to travel from  one a ca 
dem ic cen ter to another, outlin in g to deans and fa cu lties the m ea
sures that w ould  be required to elevate  th eir institutions to the 
desired levels o f accom plishm ent. In each  p lace his m essage w as the 
sam e; it w as based on h is o rig in al crite ria  o f evaluation: better 
laboratories, better students, better (fu ll-tim e) facu lty , and closer re
lation sh ip s w ith  hospitals that served as the m ajor teach in g arenas 
for the c lin ica l aspects o f m ed ical education. T h e  m odels w ere to be 
Johns H opkins and the G erm an  un iversities. T hose schools that a c
cepted the proposals w ere given  the funds to im plem en t them  and 
w ere assisted in raisin g m ore funds on th eir own. T h e plan  w as so 
obviously the proper rem edy that R o ck efe ller ’s orig in al donation 
stim ulated  large  contributions from  other sources. T h e total grew  to
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$600 m illion. W ith th is enorm ous fin a n cia l fertilizer, A b rah am  
F lexn e r oversaw  the em ergence, to use h is ow n words, o f “ A m erican  
m ed ical education  from  the low est status to the h igh est in the c iv i
lized  w orld.”

T h e  p rin cip les o f the n ew  system  w ere not restricted to the in 
struction o f m ed ical students only. T h ey  included advanced train ing 
in  the form  o f internship s and residen cy appointm ents, and the en 
couragem en t o f a ll train ees to do research, w h eth er they had yet 
ach ieved  the M.D. degree or not. T h e  parent un iversity  w as consid
ered fun dam en tal as a sch olarly  background in w h ich  to learn  m edi
cine; to th is end, close ties w ere to be m ain tain ed  betw een the a ca d 
em y and the clin ic. Close ties w ere also b asic  to the relationship  
betw een  the m ed ical school and its teach in g hospital, w ith  the v a ri
ous departm en tal ch airm en  b ein g ch iefs  o f service on the hospital 
staff. Thus, the u n iversity ’s professor o f surgery, for exam ple, 
becom es the hospital’s d irector o f su rg ical services. In th is capacity, 
he controls the appointm ents o f a ll staff surgeons to assure com pe
tence and teach in g ability.

Startin g w ith  h igh  adm ission prerequisites for its students, and 
en com passing such m atters as research  and q uality  control o f  staff 
doctors, the n ew  type o f m ed ical school w as as m uch a state o f m ind 
as it w as an institution for train in g healers. It began its in fluence on 
a doctor’s l ife  in  the first hour o f college, and did not end it un til the 
day o f retirem ent. In such  an a cad em ic atm osphere, the m ost ad
van ced  attainm en ts o f m edical scien ce w ere not only taught to young 
people, but w ere brought to the bedsides o f the sick  by a n ew  type o f 
h ea ler w ho shared his hopes, h is ideals, and even his lunch  w ith  his 
co lleagu e o f the laboratory. E veryone in  such a p lace is a perpetual 
student o f  m edicine.

T h e  F lexn er Report and the R o ckefe ller dollars chan ged the pat
terns o f A m erican  ph ilan th ropy as m uch as they did the patterns o f 
education. From  that tim e onw ard, m ed ical institutions becam e the 
b en eficiaries o f m onies th at h ad  h itherto  gone elsew here, p rim arily  
to schools o f  theology. T h e situation  seem ed to reflect som e vast 
ch an ge in  the country’s priorities. O nce this direction  had been estab
lished, it did not chan ge, w ith  the result that the n ew ly  restructured 
or n ew ly  created m ed ical schools and hospitals continued to be prim e 
recip ien ts o f  pu b lic  g iv in g  for the rest o f  the century.

T h e  first institutions to benefit from  the largess and counsel o f 
the G en eral E ducation  Board w ere the un iversities o f C hicago, 
Colorado, Iowa, Oregon, Rochester, V irg in ia , and W ashington in  St. 
Louis, as w ell as Colum bia, C ornell, D uke, H arvard, M cG ill, T ulan e, 
V anderbilt, W estern R eserve, and Y ale. H opkins, too, w as reinfused
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w ith  a large sum . Not only did these other schools structure th em 
selves on the B altim ore m odel, but they developed sufficient a ca 
dem ic strength  that som e o f them  b egan  to attract H opkins-trained 
faculty, thus re in fo rcin g  the structure upon w h ich  th ey w ere b u ild 
ing. T h e  long-range result w as w e ll described in  1970 by the m edical 
h istorian  John Field  o f UCLA: “ So successfu l has been the w ork of 
h er em inent sons and th eir colleagu es that today H opkins is but one 
o f a  n um ber o f outstanding m ed ical schools in  the U nited States— an 
outcom e that w ould  surely  h a ve  delighted  P resident G ilm an  and 
Doctors W elch, Osier, H alsted, and K elly .”

W h ile  the other schools w ere b uild in g, Johns H opkins continued 
its patterns o f excellen ce. E ach  year, m ajor accom p lishm ents in  re
search  and c lin ica l care  w ere reported in  large  num bers by its fa c 
ulty. No m atter the contributions o f other A m erican  schools, none 
has rem ain ed  m ore consistently in  the forefront o f progress than has 
H opkins. E ven  in  the fa ce  o f today’s abun dan ce o f superb institutions 
o f m ed ical scien ce, H opkins continues to be properly regarded 
am ong the finest. In seekin g out a m ajor figure w hose contributions 
epitom ize the em ergen ce o f tw entieth-century A m erican  m edical 
achievem ent, thoughts n ecessarily  turn tow ard that first o f  our coun
try ’s true un iversities, and one o f the m ost dram atic  advan ces that 
has ever been m ade there, the developm ent o f the “b lue-baby opera
tion” by H elen T a u ssig  and A lfred  Blalock.

O f the two, it is T a u ssig  w hose life  seem s to m e the m ore repre
sen tative o f  the story b ein g told in  this book. T h ere  is a continuin g 
thread that is n ever lost in  m ed ical history, b egin n in g w ith  the Coan 
focus on m an h im se lf as the object o f the h ea lers ’ scrutiny. It w as in 
the nature o f m an  and everyth in g that affects h im  that the H ippo
cra tic  p h ysician  sought to understand disease. H is C nid ian  colleague 
disagreed, and taugh t that the m ain  focus m ust be on the sickness 
and the in tern al organ  from  w h ich  it arises, rath er than  on the w hole 
patien t in  w hom  it m akes its hom e, and it w as v ia  this reductionist 
approach o f the C nidians that scien ce entered m edicine. U ntil sym p
toms could be traced to their organs o f origin, and then to th eir cells 
and m olecules, c lassification  and specific treatm ent o f disordered life  
processes w ould  rem ain  an  im possibility. T h erein  lay  the great ad
van ces that began to a ccelerate  a fter G iovan ni M orgagni, finally  
rea ch in g  their apotheosis in  the sup erscien tific  m edicine and the 
sub specialization  o f the latter decades o f our ow n century. H avin g 
ach ieved  an apotheosis, the an cien t art o f  h ea lin g  now needs an 
epiphany.

T h e  ep ip h an y is com ing, and it is the H elen T au ssigs that are  its 
heralds. It is probably no coin ciden ce that the advent o f  equality  for
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w om en p h ysician s should be accom pan ied by a rea w a k en in g  o f a 
sense o f our o rigin al m ission, the h ea lin g  o f our fellow s. In an era 
w h en  w e slogan ize so g lib ly  o f raisin g our consciousness about this 
or that, p h ysician s are ra isin g  th eir sights, a lb eit still ever so slow ly, 
up from  the electron  m icroscopes and u ltrafiltration  ch am b ers into 
the p lead in g eyes o f the sick. H ippocratism  is retu rn in g to the p rac
tice  o f m edicine, and it w ill brin g w ith  it the prom ise o f fu lfillm en t 
o f the ch arge  w h ich  w e h a ve  been privileged  sin ce an tiq uity to un 
dertake. M edicin e is not a science, but an art that uses scien ce to 
exp lore w h a t W illiam  H arvey called  N atu re ’s closet secrets, that w e 
m ay better m inister to her children . W e w ill rem ove the crackpot 
theories that h a ve  crept into holism , even as w e h u m an ize the de
tached  in d ifferen ce o f reductionism , and thereby becom e the doctors 
w e w ere a lw ays m eant to be. Society w ill be the better for it, our 
patien ts w ill b e the better for it, and w e w ill be the better for it.

In the first chap ter o f this book, I quoted the R everend W illia m  
Sloan e Coffin on the subject o f the psychology o f patients. On another 
occasion, I heard  h im  say som ething that has taugh t m e, a lthough he 
m eant it in  another context, som ething about the psychology o f doc
tors, as w ell. In discussing the w om en ’s liberation  m ovem ent in 
A m erica, h e said, “T h e  w om an  w ho m ost needs lib era tin g  is the 
w om an  w h o lives inside o f ea ch  m an.”  This, I think, is the great 
aw aren ess that the in creasin g influence o f fem a le  p h ysician s has 
brought about. D urin g m y years o f hospital train ing, w e residents 
thought o f ourselves as so m any intrepid  Spitfire pilots, roarin g sky
w ard  in  our efficient fighter planes to do battle w ith  the forces o f 
disease. T h e  disease w as the enem y, the cure w as the victory, and the 
patient, I am  asham ed to say, w as too often m erely  the en viron m ent 
in  w h ic h  the encounter w as fought. W e had been taught to see it that 
w ay. It w as n ecessary to learn  the lesson w ell, in  order to protect 
ourselves again st the pain  o f others, and to abort an y insidious tend
en cy to id en tify  w ith  th eir sorrow. O ur teachers b elieved  in  th e in ter
diction again st the en ervatin g  perils o f  w h a t w as called  “em otional 
in volvem en t.” T h is  is not to say that w e w ere un kin d to our patients, 
m erely  that w e kept our distance. W e treated them  w ith  respect and 
even w ith  a kind o f form alized  dignity. W e w ere as gentle as w e knew  
how  to be. But w e w ere m en apart— w e tow ered over the sick  as an 
a dult tow ers over a child.

N ow  som ething w ith in  us is b ein g liberated. It is the th in g that 
B ill Coffin spoke about. W e h a ve  been shown, and it is to a  great 
extent w om en p h ysician s w ho h a ve  show n us, that our teach ers w ere 
w rong— not only a re  w e not com prom ised by a llo w in g  ourselves to 
fee l w h a t a  patien t feels, but w e are often strengthened by it. A  pa-
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tien t’s life , the setting o f h is illness, the rendin g o f h is soul, the an 
gu ish  o f h is fa m ily , th e hope that lies in  h is recovery, h a ve  a ll becom e 
as m u ch  a part o f h is care  as has a  know ledge o f the lev el o f sodium  
ion in  his blood. W e are  better n urturers now. T h e  th in g that is being 
liberated  from  inside ourselves is som ething that society has a lw ays 
seen as a fem in in e  quality. To our astonishm ent, w e are proud o f it.

T h ere  is a d ifferen t atm osphere around us these days. W om en 
p h ysician s h a v e  m uted the b oastfu l bugles that for too m any centu
ries w ere used to proclaim  m ed ical conquest. T h ey  h a ve  m ade us less 
lik e  centurions o f cu re and m ore lik e  shepherds o f sustenance for 
those w ho com e to us for help. T h ey  h a ve  show n the reluctan t am ong 
us that it is not n ecessary to be reticen t in  our personal devotion to 
our patients. E ven  w ard  rounds are  d ifferen t than  they used to be; 
residents h a ve  m ore em pathy, w ith  th eir patients and w ith  each  
other. M edicin e is m u ch  m ore the h ea le r ’s art than  it has been sin ce 
it first th rew  in  its lot w ith  science. I do not agree w ith  those critics 
o f  m y profession w ho say that our ju n io r p h ysician s are  becom ing 
ever m ore detached technocrats. T h e  critics h ave not prow led the 
w ards as I have, and they h a ve  not seen the ch an ges o f the past few  
years. O ur young m en are lea rn in g  from  our young wom en; our ju n 
iors are  teach in g th eir elders. W e are  no longer a fra id  to nurture. In 
n urturin g our patients w e n urture ourselves and m ake ourselves bet
ter doctors.

N urturin g, o f course, is not n ew  to us. Som e o f it has a lw ays gone 
on. E ven the m ost diffident and distant o f  us h a ve  som etim es given  
m uch m ore than p h ysica l sustenance to our patients. N ot enough of 
us, how ever, h a ve  g iven  it a ll o f  the time. It is in  the a ll o f  th e tim e  
that H elen T a u ssig ’s greatness lies. It seem s appropriate that in  re
counting the life  o f  a m id-tw entieth-century p h ysician  w hose contri
butions represent the best o f C nid ian  reductionism  w e are ab le  to 
describe one w hose career em bodied H ippocratic holism  as w ell. 
H elen T a u ssig  brought a com bination  o f pure scien ce and hum an  
em p ath y to b ear on one o f the oldest problem s o f pathological anat
om y, and found a solution that w as recognized  as the acm e o f the 
h ea ler ’s art.

O nly ten years a fter the 1761 pub lication  o f D e Sedibus, the D utch 
p h ysician  E duard San difort w rote a  M orgagni-like treatise, Observa- 
tiones Anatom ico-Pathologicae, based upon his postm ortem  dissec
tions o f patien ts w hose c lin ica l care  h e  had closely  follow ed un til the 
tim e o f death. A lthough San difort’s four-volum e w ork included de
scription s o f m an y previously  undescribed entities, it has been best 
rem em bered for the case report o f  a ch ild  w ho “ w as perfectly  norm al 
at b irth  and throughout the first year o f  life , and then and then only,
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did a dusky color develop.” G radually, the ch ild  b ecam e m ore blue- 
gray  in  appearance, esp ecia lly  w ith  exertion. H e developed in creas
in g  shortness o f  breath. W hen h e w as bled in  an attem pt to im prove 
h is b reathin g, the blood w as found to be b lu ish  in  color and very 
thick. So w e ll w as S an difort know n for b ein g able  to elu cid ate  pathol
ogy at autopsy that the boy’s fa m ily  requested that he dissect the body 
o f th e ir  son w h en  h e died at the age o f tw elve. B ecause he had been 
norm al at birth, it w as expected  that evid en ce w ould be found of 
som e condition that w as acquired from  the surrounding en viron 
m ent, perhaps the fu m es o f the fa m ily ’s coal stove. Sandifort, on 
opening the chest, w as surprised  to see that the pulm on ary artery, 
w h ic h  carries blood from  the righ t side o f the heart to the lungs, w as 
abn orm ally  sm all and tight. T h ere  w as a hole in  the m u scu lar w all 
that separates the m ain  rig h t pum p ing cham ber, the righ t ventricle, 
from  the left. T h is  m eant that blood w as so obstructed in  its passage 
to the lungs that a considerable portion o f it backed up into the right 
ven tric le  w ith  ea ch  heartbeat, and passed unoxygenated through the 
defect in  the w a ll, or septum , d irectly  into the le ft ven tricle , and from  
th ere on out into the gen eral c ircu latio n  via  the aorta.

A  b r ie f  review  o f anatom y is probably in  order at this point. It is 
best to th in k  o f the h eart as tw o d istin ct organs, ly in g  on opposite 
sides o f a cen tra l shared w all, the septum . E ach  o f the two parts has 
an  upper ch am b er w h ic h  receives blood, and a low er ch am b er that 
pum ps it out again . (See the d iagram  on page 134.) T h e  upper ch am 
ber is called  the atrium  and the low er is the ventricle. T h e  righ t side 
o f the h eart receives blood retu rn in g from  the perip h ery  o f the body 
and pum ps it on out v ia  the pulm on ary artery  to the lungs, to be 
replen ished  w ith  oxygen. From  there, the pulm on ary vein s return  it 
to the le ft side, w h en ce it is pum ped out into the aorta to go b ack  out 
to n ourish  the tissues. T h e  h eart is thus seen as two sep arate pum ps 
w orkin g in  a  coordinated rh yth m  to do two separate jobs; the rig h t
sided pum p drives blood to the lungs, and the left-sided pum p drives 
it to the rest o f  the body. B ecause the le ft side has to pum p m uch 
hard er to do its job, the pressure w ith in  it is considerably h igh er than 
w ith in  the rig h t side.

T h e  resu lt o f  the boy’s congen ital anom aly w as that a great deal 
o f  the blood retu rn in g from  the body n ever reach ed  the lungs to be 
replen ished  w ith  oxygen. Instead, it had passed through the defect in 
the in terven tricu la r septum  (that cen tral shared w a ll)  and been 
pum ped rig h t b ack  out again , b yp assing the lungs com pletely. T h e 
cause o f the blueness, or cyanosis, w as clear: a large  proportion o f the 
boy’s c ircu latin g  blood volum e, sin ce it w as short-circuited past the 
lungs, n ever had the opportunity to becom e resaturated w ith  oxygen.



432 D O C T O R S

T h e  reason the sym ptom s w orsened w ith  a ge w as sim p ly  that the tiny 
pulm on ary outflow tract did not sign ifican tly  en large as the ch ild  
g rew  b igger and as h is body required  m ore oxygen. T h erefo re  a pro
portionally  larger vo lu m e o f b lu ish  blood w en t un refreshed  to the 
tissues, and the sym ptom s o f oxygen dep rivation  w orsened.

In 1888, the Professor o f A n atom ical P athology at M arseilles, 
E tienne-Louis Fallot, recogn ized  that the condition described by San- 
d ifort has fou r a n atom ical com ponents: tightness, or stenosis, o f the 
pulm on ary outflow tract; in terven tricu lar septal defect; a thick- 
w a lled  righ t v en tric le  caused by the effort o f  p um p in g again st the 
obstruction; and an aorta displaced so m u ch  to the righ t side that 
blood easily  enters it d irectly  from  the r ig h t ven tric le  as w e ll as 
through the septal defect. T h e  congen ital h eart d isease he described 
w as n am ed for him ; it is called  the tetralogy o f Fallot.

T h e  tetralogy o f Fallot soon b ecam e a source o f fascin ation  to 
p h ysician s, w h o appreciated  that Fallot w as correct w h en  h e pointed 
out that 75 percen t o f cyan otic ch ildren , the so-called b lu e babies, 
w ould  be found at autopsy to h a ve  its an atom ical abn orm alities, w ith  
the rem ain der h a vin g  a  va riety  o f other sorts o f congen ital defects, 
som e o f w h ich  w ere in d iv id u al com ponents o f  the fu ll u n lu ck y p a ck 
age. U sing the various m ethods o f p h ysica l exam in ation  as they be
cam e m ore sophisticated  in  the late n in eteen th century, prem ortem  
diagnosis o f  the an om aly  b ecam e grad u ally  less difficult to m ake. 
Based on c lin ica l history, the m u rm u r heard through the stethoscope, 
and h eart size  and m otion as determ in ed by the techniques o f pa lp a
tion and percussion, a  n um ber o f cases w ere described over the 
course o f  the n ext h a lf  century. N evertheless, m ost cyan otic ch ild ren  
defied the efforts o f  even  the m ost sk illed  exam in ers to solve the 
d iagnostic puzzles presented by th eir array  o f findings. It w as enough 
to grap p le  w ith  the trag ic  rea lity  that nothing could be done for them .

T h e  study o f th e tetralogy led to an aw aren ess o f the various 
other form s o f congen ital h eart disease as w ell, and the problem s 
posed by them . B efore an y thought o f e ffective  treatm ent could be 
entertained, it w as n ecessary to find som e m ethod o f d ifferen tiatin g 
th e an atom ical defects o f  each  type from  a ll o f  the others, and to 
c la ssify  th e several m ajor an om alies in  such  a  w a y  as to sim p lify  the 
ch ao tic  confu sion  o f disordered physiologies they presented. T h is 
m ajor task w as accom p lished  by a  C an adian  p h ysician  nam ed 
M aude Abbott.

M aude Abbott’s career b egan  in  the very  earliest o f the days 
w h en  w om en w ere  en terin g the m ed ical profession. H avin g grad u a
ted in  1890 from  th e Arts F acu lty  at M ontreal’s M cG ill U n iversity  in 
only the third  class to accep t w om en, she tried in  va in  to be adm itted
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to th e institution ’s m en-only M edical Faculty. She put up a prodi
gious struggle, en listin g  friends, new spapers, and p u b lic  opinion in 
h er favor. A lthough debates and discussions b ecam e heated, betw een 
the p h ysician s o f M ontreal and the school, she w as fin a lly  turned 
aw ay, receivin g  h er notification from  the registrar w ith  the state
m en t that M cG ill “ could not see its w ay  to un dertakin g the m edical 
education  o f w om en.”

O n the corn er o f O ntario and M an ce streets, in  the m iddle o f 
b u stlin g  dow ntow n M ontreal, w as a sm all b u ild in g that housed the 
m ed ical school o f  the U n iversity  o f B ishop’s College. T h a t un iversity  
h a v in g  decided to accep t w om en, M aude Abbott w as in vited  to jo in  
the m ed ical school’s first class. B ishop’s w as no M cG ill, but Abbott 
ea gerly  accepted the offer; she graduated w ith  the Senior Anatom y 
P rize  and the C h an cellor’s P rize for a cad em ic achievem en t. T h e  next 
step w as to learn  G erm an and travel to Z urich , w h ere  she m a 
tricu lated  at the m ed ical school in  the w in ter term  o f 1894. She then 
spent tw o years at the U n iversity  o f V ienna. In 1897 she returned to 
M ontreal and opened a gen era l practice.

But the p rivate  p ractice  o f m ed icin e w as not for M aude Abbott. 
L ike so m an y other p h ysician s w hose appointm ent book is slow  to fill, 
she volunteered  to do som e a cad em ic w ork. A lth ough  the authorities 
at M cG ill had not w anted h er as a student, they g lad ly  gave the able 
young w om an  an un paid  post as assistant curator o f  the school’s 
m useum  o f pathology. C onstantly tryin g to im prove her know ledge, 
she traveled  to various m ed ical centers to study th eir m useum  m eth
ods. In 1898, in  B altim ore, she m et W illia m  Osier, w ho pointed out to 
h er that the M cG ill m useum  contained as yet untapped treasures that 
could be used in  the classification  o f disease and in developin g m ore 
a ccu rate  m ethods o f diagnosis. She returned hom e w ith  renew ed 
purpose. T h e  fo llow in g year she consulted O sier about a  specim en  o f 
cor trilocu lare, a  three-cham bered heart, and w ith  h is en courage
m ent b egan  to study congen ital card iac  defects. In a life tim e o f work, 
she b ecam e the w orld ’s forem ost authority  not only on the an atom i
cal card iac  deran gem en ts but also on th e disordered physiology pro
duced by th e ir  effects. Abbott’s w ork reached  its cu lm in ation  in  1936, 
w ith  the p u b lication  o f h er A tlas o f  C ongen ital Cardiac Disease, a 
com pendium  o f a thousand cases w h ic h  she had person ally  d is
sected. It b ecam e the v erita b le  b ib le for anyone w h o w ish ed  to learn  
about th e pathologic anatom y and pathophysiology o f inborn defects 
o f  the heart.

H elen T a u ssig ’s path to m ed ical education  w as a great deal 
easier than  Abbott’s, but m ade tortuous n everth eless by her being 
fem a le  and b ein g born too soon, in  1898. She w as the daugh ter o f a
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H arvard  professor o f econom ics, and attended R ad cliffe  for two 
years, a fter w h ic h  she tran sferred  to B erkeley  to get out o f the 
shadow  o f b ein g Professor T a u ssig ’s daughter. W hen she told her 
fa th er on graduation  in  1921 that she w anted to go into m edicine, he 
suggested pu b lic  h ea lth  instead; “ T h a t’s a very  good field for 
w om en,” h e said. T h e  dean o f H arvard ’s School o f P ublic H ealth, 
how ever, very  p o litely  told h er that she could en ro ll in  the four-year 
course, but th at no w om an  w ould be granted  a degree. E qu ally  po
litely, she turned dow n the opportunity.

R efu sin g to b e discouraged, T a u ssig  determ ined to prep are to 
enter m ed ica l school b y  a less circu itous route. T h e  H arvard  M edical 
School did not accep t w om en (and w ould not un til 1945), but she did 
obtain  perm ission  to study h istology there and anatom y at Boston 
U niversity. A t the suggestion  o f BU Professor o f A natom y A lexan d er 
Begg, she undertook an in vestigation  o f the m u scle  o f the heart. Begg, 
w ho w as also dean o f the u n iversity ’s m ed ical school, encouraged her 
to a p p ly  to Johns H opkins, in  order that she m ight m ake the m ost o f 
h er  obvious talents. In later years she w rote a b r ie f  autob iographical 
p iece in  w h ic h  she described h er decision  to take B egg’s advice, and 
the opportunities that cam e her w a y  in  Baltim ore. Its title reveals 
m u ch  about w h y  she m ade h er career as a ped iatric  cardiologist: 
“ L ittle  C hoice and a S tim u latin g E nviron m en t.”

H elen T a u ssig ’s un derstan ding o f the fu n ctio n in g o f h eart m us
c le  w a s put to good use w h en  she w as given  a job at the H opkins H eart 
Station, w h ere  she w orked durin g her four years at the school. A l
though there w ere ten w om en in  her 1923 class o f seventy students, 
the m ed ica l service  offered an  in tern sh ip  to only one o f them  at 
graduation, accord in g to a long-standing custom  probably based on 
a  w ell-m ean in g conception  o f proportional representation. T h is most 
coveted o f appointm ents w en t to her classm ate V iv ian  Tappan , w ho 
outranked her by 0.2 point. To com pensate h er for that, h er su p ervi
sor at the H eart Station, E dw ard Carter, gave h er a fe llo w sh ip  in 
cardiology.

D u rin g the course o f th at year, a n ew  ch airm an  o f pediatrics, 
E dw ards A. Park, cam e dow n from  Y a le  and instituted a P ediatric 
C ard iac C lin ic, to w h ic h  T a u ssig  w as one o f the assigned physicians. 
P ark  w as extrem ely  kind to a ll o f h is trainees, and ju st the sort o f 
gu id in g sp irit the young cardiologist needed at th is point in her ca 
reer. N ot only w as h e one o f the m ost outspoken proponents o f wom en 
in  m edicine, but he had no patien ce w ith  discrim ination  o f any kind. 
In later years, T a u ssig  recalled  an episode in  w h ich  he w as asked by 
another institution to recom m end a can didate to fill an acad em ic 
post. A m ong the listed qualification s w as that the person be neither
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fem a le  nor Jew ish. P ark ’s reply w asted  no words: “ I could recom 
m end no one for any p la ce  w h ere w om en and Jew s w ere excluded 
b ecau se Jew s and w om en have contributed so m uch to the H arriet 
L an e H om e and to the Johns H opkins H ospital.” T h a t sentence, w rit
ten at a period w h en  bigotry tow ard both groups w as an accepted fact 
o f u n iversity  life , w as a courageous statem ent o f p rin cip le  that would 
not h ave been m ade by m any o f P ark ’s colleagues. It is not difficult 
to understand w h y H elen T au ssig  im m ed iately  fe lt a  com m on ality  o f 
sp irit w ith  such  a man.

H avin g thus discovered a m entor, and a good frien d  as w ell, 
T a u ssig  chose to spend the n ext year and a h a lf  as an intern  in  his 
departm ent. Upon com pletin g h er service  in  1930, she w as appointed 
an assistant in pediatrics at the Johns H opkins Hospital. In spite o f 
her low  lev el on the acad em ic ladder, Park expressed his confidence 
in his young protegee by n am in g h er P hysician -in -C harge o f the 
P ediatric C ard iac C lin ic, located in  the H arriet L an e Home, the H op
kins ch ild ren ’s division. T h e field o f ped iatric  cardiology and H elen 
T a u ssig ’s career both benefited from  starting off together. She began 
h er a cad em ic life  w h en  m ed icin e w as ju st b egin n in g to recogn ize 
that the h eart d iseases o f ch ild ren  required the scrupulous attention 
that they w ould only get i f  a cohort o f p h ysician s w as w illin g  to 
dedicate itse lf com pletely to their study. So closely  did T a u ssig ’s life  
becom e intertw ined w ith  the life  o f the new  sp ecialty  that it becam e 
im possible, in  later years, to speak o f the latter w ithout describ ing 
the contributions o f the form er.

P ark  w as as generous as h e could be w ith  his n ew ly born clin ic, 
but h is departm en tal budget had other urgent c la im s on it as w ell. 
E very one o f the several new  projects h e had in itiated  required fi
nan cin g, and ea ch  o f them  therefore received  a som ew hat sm aller 
slice  than m ight h a ve  been w ished. To the P ediatric C ard iac C lin ic, 
he gave an electrocardiograph, a n ew  fluoroscope, a technician-sec- 
retary, a social w orker, four thousand dollars, and H elen Taussig. 
T h e  fou r thousand dollars paid a ll o f the expenses, in clu d in g the 
sa lary  o f the P hysician-in-C harge. Fortunately, the other personnel 
w ere on the regu lar hospital payroll.

W hen T a u ssig  b egan  h er w ork, she assum ed that a ll o f h er tim e 
w ould be devoted to the treatm ent o f patients w hose hearts had been 
dam aged by rh eu m atic  fever, w h ich  w as then a lead in g k iller  o f 
young children . At least h a lf  o f those w ho recovered from  its acute 
ph ase w ere  le ft w ith  serious abn orm alities o f the h eart valves. P rev i
ously assigned to the regu lar adult m ed ical c lin ic, these ch ildren  now 
cam e in  large  num bers to the new  ped iatric  fa cility , and it w as a ll the 
P h ysician -in -C h arge could do to keep up w ith  the w ork o f sup ervis
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in g their care. But P ark  had other ideas— he w as determ ined that a 
study o f congen ital heart disease should be undertaken. E xcep t for 
Abbott’s ongoing w ork in  pathophysiological classification, nothing 
had rea lly  been accom p lished  a fter the descriptions o f Fallot and a 
few  others.

Because she trusted the w isdom  o f h er m entor, and because she 
had “ little  ch oice  and a stim u latin g  en viron m ent,” T au ssig  now 
started off on a study o f a group o f ch ild ren  w hose u n derlyin g dis
eases w ere obscure and com pletely  untreatable. First, she practiced  
w ith  her fluoroscope un til she b ecam e skilled  in  its use. She w as 
usin g w h at w as then considered a great tech n ological advance, and 
she had no idea w h ere  it w ould take her. By passin g X -ray beam s 
through the body, the m ach in e  projected onto a fluorescent screen a 
p ellu cid  im age o f the lungs, and o f the h eart and great vessels as they 
pulsated w ith in  the chest. W hen w ord got out o f  h er interest, she did 
not lack  for patients. As has so often happened w h en  a fa c ility  is set 
up for the care  o f an in cu rab le  m edical condition, p h ysician s glad ly  
referred  a ll o f  th eir problem  cases to the n ew  c lin ic  in  the hope that 
som ething could be done for them .

At first, T a u ssig  could do nothing m ore than  try to m ake som e 
sense out o f  the subtle d ifferen ces b etw een  the findings in  in d iv id u al 
children: som e w ere cyan otic and som e w ere not; m ost o f  the cyanot- 
ics had tetralogy, but som e had other, m ore obscure, reasons for 
inadequate blood flow  to the lungs; som e had v a lv e  problem s, som e 
had holes in  the septum  betw een righ t and le ft sides, som e had hearts 
that had not com pleted th eir em b ryological developm ent, and som e 
had hearts so in effectu al that they fa ile d  shortly a fter birth. D iagno
sis w as possible only for the m ore com m on problem s, such  as tet
ralogy, and even  then it w as not in freq uen tly  proved w rong at au 
topsy.

An afternoon spent in  the P ediatric C ardiology C lin ic  w as a test 
for even  the m ost stoic o f  ph ysician s. U nderdeveloped children , so 
short o f  breath that they had spells o f  unconsciousness w ith  the most 
m in im a l exertion, cam e in la rg e  num bers. W ith noses, ears, extrem i
ties, and som etim es en tire bodies ink-blue w ith  cyanosis, they squat
ted on the floor or lay  still on the ex a m in in g  tables so as not to worsen 
th eir air-hun ger. As tim e w en t on, certain  ch ild ren  appeared m ore 
frequently, as sym ptom s progressed and parents b ecam e m ore des
perate for help. A ttachm ents betw een  H elen T a u ssig  and som e o f her 
patients, indeed their en tire fam ilies, grew  stronger and stronger. 
T h e  young un m arried  doctor becam e another aunt to the kids and a 
sister to th eir parents. She n ever m ade an y attem pt to control the 
depth o f h er concern  for every  aspect o f  each  fa m ily ’s life . As the



Helen Taussig 437

kin dly  E dw ards P ark  w as her ow n sheet an ch or in  a sea o f troubles, 
she b ecam e a stab ilizin g  force for m any a troubled couple strugglin g 
to cope w ith  the rea lity  o f evo lvin g hopelessness.

G radually, in  the flutterin g ligh t o f  h er fluoroscope, T au ssig  
began  to recogn ize patterns. T u rn in g h er little  patients every  w h ich  
w a y  in  front o f  h er m a ch in e ’s lum inosity, lettin g its penetratin g rays 
m ake th eir bodies v irtu a lly  transparent, she w atch ed  w ith  aw e 
as m aldeveloped hearts struggled  in  fo rcefu l desperation to push 
blood past n atu re ’s obstructions; she gazed daily  on sights that no one 
had ev er b efore witnessed; she recorded im ages that previously  could 
only be guessed at, or seen in  the autopsy room  w h en  it w as too late. 
She rem em bered it this w ay: “ Soon I realized  that chan ges in  the size 
and shape o f the h eart and great vessels in  cyan otic in fan ts w ere o f 
great d iagnostic value. By studying the h eart in  a ll positions— ante
rior, posterior and in  the le ft and righ t anterior oblique positions—  
one could determ in e w h ich  ch am b ers w ere en larged  and w h ic h  w ere 
sm all or absent.”

W hen she had learn ed  enough to know  w h a t questions to ask, 
T au ssig  visited  M aude Abbott at M cG ill. T h e  year w as 1938, and she 
had by this tim e spent m any hours d issectin g the hearts o f h er own 
deceased patients in B altim ore. She now  needed to see a collection  o f 
every  congen ital defect thus fa r  discovered and to develop som e com 
prehension  o f how  Abbott had classified  them . On her return, she w as 
m uch better able to correlate pathological anatom y w ith  the ev i
d en ce o f h er fluoroscope, h er electrocardiograph, and h er in crea s
in g ly  productive m ethods o f p h ysica l exam ination.

It w as in the use o f this latter technique, the p h ysica l e x a m in a 
tion, that one o f T a u ssig ’s greatest talents lay. L eft som ew hat d ea f
ened by a childhood attack  o f w hooping cough, she w as not able to 
h ea r m urm urs very  w ell. Consequently, she developed her pow ers o f 
observation and h er sense o f touch to such  an  acuteness that she w as 
able to obtain  a great deal o f  in form ation  by looking at a  c h ild ’s chest 
and putting h er hand on it to fee l the distin ctive quality  o f  its p articu 
la r  w a y  o f heavin g. U sin g the clues a v a ila b le  to h er hands, h er eyes, 
and the rh yth m ic w aves o f the electrocardiogram , she could u su ally  
predict w h a t her train ees w ith  norm al h ea rin g  w ould  h ear through 
th e ir  stethoscopes.

But diagnosis, no m atter its rap id ly  developin g expertness, did 
not h elp  one bit w h en  it cam e to treatm ent. T a u ssig  w as in  exactly  
th e sam e position w ith  respect to con gen ital h eart defects as her 
colleagu es o f a cen tury ea rlie r  had been w ith  m ost o f  the diseases 
they saw: a diagnosis m igh t be m ade, sym ptom s m igh t be a lleviated, 
but no cure w as possible. A  fe w  patien ts w hose an om alies involved
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the large  vessels outside the heart had by this tim e undergone suc
cessfu l operations. Intrepid surgeons had excised  coarctations, 
w h ic h  are n arrow in gs o f the aorta. T h e  short n arro w in g could be cut 
out, and the two w ide-open ends sew n together usin g n ew ly  devel
oped techniques o f blood-vessel suture. T h e  results w ere excellent. 
But there seem ed to be no w a y  to im prove the status o f  ch ildren  
w hose problem s w ere w ith in  the h eart itself.

O ne other m ajor card iac  anom aly that had been successfu lly  
cured w as the persistent ductus arteriosus. D u rin g em bryon ic life , 
the blood o f the fetus gets its oxygen from  the m other, sin ce the iungs 
cannot be used. In order for the c ircu latio n  to bypass the lungs, n a
ture has provided a duct, the ductus arteriosus, w h ic h  shunts the 
blood from  the pulm on ary artery  d irectly  into the aorta. A t birth, the 
ductus, no lon ger needed, closes as the in fan t takes its first breaths. 
O ccasion ally, for reasons not yet c lear, the vessel rem ain s open. 
W hen th is happens, the flow  w ith in  it is u su ally  reversed, because the 
pressure in  th e aorta o f the new born has becom e so m uch h igh er 
than  that in  the pulm on ary artery. A ccordin gly, the lungs get too 
m uch blood at too h igh  a pressure, a condition called  pulm onary 
hypertension. T h e  treatm ent is an operation to tie off the open ductus, 
w h ich  m ust be done b efore the ch ild ’s lungs h a ve  been irreversib ly  
dam aged by years o f accom m odating m ore blood than they can  h a n 
dle. By the early  1940s the operation had been su ccessfu lly  perform ed 
in  a n um ber o f children.

Because a person w ith  one congen ital anom aly not in freq uen tly  
has others, som e o f T a u ssig ’s ch ild ren  w ith  tetralogy o f Fallot also 
had a persistent ductus. As she studied these patients in  h er c lin ic  
and follow ed several o f  them  to the autopsy table, she began  to appre
ciate  the fa ct that ch ild ren  w ith  both a persistent ductus and a tet
ralogy did reasonably w ell, but w ould begin  to deteriorate i f  the duc
tus spontaneously closed later in childhood. O bviously, the ductus 
w as servin g to accom p lish  the opposite o f w h at it did in  the embryo: 
it a llow ed  blood to pass from  the high -pressure aorta into the low- 
pressure pulm on ary artery beyond the obstruction. By shun ting the 
c ircu latio n  around the obstructed pulm onary outflow tract, it pro
vided a bypass that m arked ly  increased flow  to the lungs. T h e logical 
solution for patients w ith  tetralogy, then, w as to su rg ica lly  build  a 
ductus. To H elen T aussig, the b u ild in g o f a ductus seem ed a straigh t
forw ard  m atter o f  p lum b in g— put a len gth  o f pip e in  the righ t place, 
and thereby divert the b lue blood around the narrow ed pulm onary 
artery and Into the lungs so that it can  be oxygenated.

O f course, the ped iatric  cardiologist had no idea o f how  to go
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about this, but she kn ew  exa ctly  the righ t p lum bers to consult. T h ey  
w ere A lfred  B lalock  and V iv ia n  Thom as.

A t the tim e w h en  H elen T au ssig  cam e up w ith  her plan, B lalock 
w as forty-four years old and had been ch airm an  o f the H opkins D e
partm en t o f Surgery for tw o years. Born in  Culloden, Georgia, the son 
o f a su ccessfu l m erch an t, h e w as a graduate o f the U n iversity  o f 
G eorgia and th e Johns H opkins M edical School. He had begun his 
tra in in g  as house officer in  urology a fter fa ilin g  to get one o f W illiam  
H alsted ’s coveted internships. H ow ever, h e did so w e ll on the urology 
service  that Halsted, shortly b efore h is death in  1922, appointed h im  
assistant residen t in  surgery. In 1925, not h a vin g  survived  the com pet
itive  c lim b  to th e very  top o f the tra in in g  pyram id, h e tran sferred  to 
N ash ville , w h ere  he b ecam e the first su rgical c h ie f  resident at the 
n ew  V an derbilt U n iversity  Hospital.

D u rin g the fifteen years fo llow in g h is training, B lalock  distin 
gu ished h im se lf as a  research er in  problem s related  to the c irc u la 
tion. In p articu lar, h e accom p lished  w h a t w as h ailed  as lan dm ark 
w ork in  th e field o f  shock, proving that the com m on denom inator in 
th is poorly understood com plication  o f so m any diseases is a decrease 
in  the vo lu m e o f blood that is a v a ila b le  to the circu lation. It w as from  
th is m ajor contribution  that p h ysician s cam e to recogn ize the im por
tan ce o f rep la cin g  the volum e o f blood lost from  su rgical hem orrhage 
or traum a; the effective use o f blood and p lasm a transfusions durin g 
W orld W ar II w as a  d irect outcom e o f B lalock ’s research. It is also 
correct to state that A lfred  B lalock ’s m ethods o f laboratory in vestiga
tion and the fa r-rea ch in g  consequences o f h is exp erim en tal findings 
la id  the groundw ork for most subsequent investigations into prob
lem s o f c ircu lato ry  dynam ics.

It w as n atural that B la lock ’s field o f  interest should lead h im  into 
studies o f the fu n ctio n in g o f the heart and great vessels. T h e  ph ysiol
ogy o f the h eart and lungs w as com in g under in creasin g scrutin y at 
a n um ber o f m ajor m ed ical centers in  the 1930s, w ith  the result that 
m an y ad van ces w ere  bein g m ade in  the rap id ly  r is in g  sp ecia lty  o f 
th o racic  surgery. L ike other investigators, B lalock  devised m ethods 
o f suturing the ends o f blood vessels into ea ch  other to form  w h a t is 
called  an anastom osis, a  w eld  o f one conduit into another. One o f the 
studies he undertook w as an in vestigation  into the disordered ph ysi
ology o f pulm on ary hypertension, the b asic  pathophysiology o f per
sistent ductus arteriosus. In order to study the chan ges produced in 
the lungs by pulm on ary hypertension, h e had devised an exp erim en 
tal m odel in  the dog, by creatin g  an  anastom osis from  the m ajor 
vessel o f  the foreleg, the su b clavian  artery, d irectly  into the pulm o-
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n ary artery. T h is  m an-m ade ductus carried  blood at h igh  pressure 
d irectly  into th e vessels o f  the lungs. It w as a m asterp iece o f exp eri
m en tal plum bing.

In every  one o f B la lock ’s researches, h e  had been aided b y a  m ost 
rem arkab le  assistant. “ A id ed ” is h ard ly  the righ t word. T h e  fa ct is 
that v irtu a lly  a ll tech n ica l aspects o f the investigations w ere carried  
out by V iv ia n  Thom as, w ho in 1930 had com e to w ork in  the V an der
b ilt laboratory at the a ge o f n ineteen, h a vin g  been forced  by la ck  o f 
fun ds to abandon h is p lan s to attend T en n essee State College. Soon 
after m eeting h im , B lalock  recognized  that the tall, slender young 
b la ck  m an  w as g ifted  w ith  the hands o f a  m aster tech n icia n  and the 
percep tive instincts o f a born researcher. U npretentious, intelligent, 
and quick to learn, T h om as soon b ecam e m ore o f an associate than 
an assistant. O ver the eleven  years h e w orked w ith  A lfred  B lalock  at 
V anderbilt, it w as h e w ho solved m any o f the problem s o f exp erim en 
ta l design  and it w a s h e w h o often suggested th e n ext step in  an 
investigation.

T h ese w ere the proven problem -solvers to w h om  H elen T au ssig  
cam e w ith  h er plan. She arran ged  to m eet w ith  them  in  their su rgical 
research  laboratory one m ornin g in  the autum n o f 1943. T a u ssig  has 
been described by those w ho kn ew  h er in  those days as a tall, slim , 
a ttractive  w om an  w hose rim less sp ectacles and m idline-parted, 
bunned-in-the-back hairdo m ade h er look m ore like A m e rica ’s 
im age o f a w arm h earted  schoolteacher than  like  the w orld ’s fore
m ost ped iatric  cardiologist. Sp eakin g in the un ique m an n er that w as 
the product o f her resid u al Boston accen t and the sligh t m onotone o f 
the hearing-im p aired , she described the d isabilities o f  h er cyan otic 
babies and h er help lessn ess in  the fa ce  o f  them . B lalock, as a lw ays 
u n fa ilin g ly  courteous, listened w ith  interest to her, in terru p tin g from  
tim e to tim e to ask for c larification  o f som e point, in  that d isarm in gly  
casu al d raw l w ith  w h ic h  h e custom arily  clothed his m ost forcefu l 
sentences and probing questions.

T h om as listened too, but m uch o f w h at h e heard  w as too confu s
ing to digest a ll at one tim e. A lthough he had by then learn ed m ore 
about shock and the card io va scu lar system  than  a ll but a fe w  p h ysi
cians, the details o f T a u ssig ’s presentation le ft h im  w ith  a  jum bled  
p icture o f a problem  w h ich , as h e w ould put it in  h is autobiography, 
“ defies verb al description  excep t in  h ig h ly  tech n ica l term s.” It took 
several visits to T a u ssig ’s collection  o f d efective  hearts in  the pathol
ogy b u ild in g b efore h e understood the fu ll m agn itude o f w h a t h e and 
B lalock  h ad  been  asked to undertake.

H elen T a u ssig  had throw n dow n a kind o f scien tific  gaun tlet to 
the two m en. B lalock  had looked it over, thought about it, and per-
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ceived  w h ere  th e a n sw er lay. It seem ed c le a r  to h im  that it w as his 
ow n m an-m ade ductus arteriosus, that “ m asterp iece o f  exp erim en tal 
p lu m b in g” w h ic h  h e had devised years ea r lie r  to study pulm onary 
hypertension, that w ould  provide the proper p iece o f  p ip e to brin g 
m ore blood to the lungs o f cyan otic children.

T h e  problem  o f w orkin g out the tech n ica l details o f  the proposed 
operation  w as handed over to V ivian  Thom as. H e did one exp erim en t 
a fter  another, un til he perfected  the m ethod o f creatin g an anastom o
sis that diverted the blood from  the su b cla via n  to the pulm on ary 
artery. S in ce the su b cla via n  artery  is the m ain  n ou rish in g vessel to 
th e arm , h e h ad  to satisfy  h im se lf that no d isab ility  w ould  resu lt from  
such  a  diversion. H e accom p lished  th is in  the course o f  op eratin g on 
som e tw o hundred dogs. Blood w as p a rtia lly  shunted into the lungs 
by passin g from  the aorta to the su b clavian  as the artific ia l ductus 
into the pu lm on ary artery. W hether or not such  an in crease o f blood 
flow  to th e lungs w ould sufficiently h elp  a cyan otic ch ild  w ould h a ve  
to a w a it the operation’s first tr ia l on a rea l patient.

T h a t rea l patien t presented h e rse lf alm ost b efore the su rgical 
team  w as ready for her. O ver the course o f  the year o f exp erim en ta
tion, several o f T a u ssig ’s young ch arges had undergone a steady 
deterioration. O ne o f them , eleven-m onth-old E ileen  Saxon, had be
com e so b lu e that she could not liv e  outside an oxygen  tent. T au ssig  
asked B lalock  i f  h e w as w illin g  to take h er on as h is first patient. He 
ga v e  the stra igh tfo rw ard  rep ly  o f a surgeon used to great risks: “ Yes, 
th a t’s the type o f ch ild  on w hom  you should try. You don’t do a new  
operation  on a good  risk; you do a n ew  operation on a  patien t w ho has 
no hope o f su rv iv a l w ith ou t it.”  H e told T h om as to h a ve  a ll o f h is 
sp ecia l laboratory instrum ents and suture m aterials  ready for an 
operation  w ith in  the n ext tw o weeks.

A t th at point, B lalock had not done a sin gle  exp erim en t on a dog. 
H e h ad  assisted T hom as on a few , and p lann ed to do a few  on his own, 
but E ile e n ’s condition w orsened rap id ly  over the course o f th e next 
several days; th ere w as no tim e for the lu x u ry  o f a p relim in a ry  run 
in  the a n im a l lab. It rea lly  m ade no d ifference. B lalock  kn ew  w h at 
had to be done and h e had a ll o f  the su rg ical sk ill to do it. If  the 
procedure on E ileen  Saxon fa iled , it w ould not be for w an t o f exp ert 
operating.

Severa l o f the m em bers o f the team  that assem bled in  the operat
in g  room  on the m ornin g o f N ovem ber 29,1944, h ave recorded their 
a larm ed  im pressions on first seeing the w izen ed  nine-and-one-half- 
pound b lu e-gray bundle o f breathlessness that w as g in gerly  lifted  
from  h er crib  and p laced on the table by Dr. T a u ssig  and her associ
ates. It seem ed im possible that grow n  m en could reach  into th e open
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chest o f such  a  tiny b ird like  creature, isolate h er fra g ile  little  blood 
vessels, and sew  them  into ea ch  other. T h a t they could so m uch as 
consider attem p ting such  a fea t o f m an u al d exterity  w as due to a 
com bin ation  o f self-confidence, extraordin ary tech n ica l sk ill, and 
unbounded fa ith  in  th eir ow n good luck. B lalock ’s good lu ck  that 
m ornin g b egan  w ith  h is assistants, both o f w hom  w ere destined to 
becom e m ajor contributors to the art o f c lin ica l surgery. B etw een the 
tw o o f them  they had four o f  the m ost fa c ile  hands that h ave ever 
w orked in an A m erican  op eratin g room: the first assistant w as W il
liam  L ongm ire, the su rg ical c h ie f  resident; the second w as an intern 
n am ed D enton Cooley. Such  h elp ers can  m ake even  the best surgeon 
look better.

As the p relim in a ry  steps b egan  for the induction  o f anesthesia, 
B lalock  sent w ord that V iv ia n  T hom as w as to com e to the operating 
room. W hen h e arrived, the im pertu rb ab le tech n ician  stationed h im 
s e lf on a stool b ehind the professor, but not n ear enough for Blalock. 
H e w as told to p u ll up even  closer, un til h is long, ran gy body w as 
lean in g over close enough to the op erative field that h e w as able to 
see every d eta il as w ell as could the su rg ical team . H is presence w as 
lik e  an  am ulet to th e surgeon, but it w as more. Severa l tim es during 
the sew in g o f the anastom osis, B lalock  asked T hom as i f  he w as put
tin g  the stitches close enough together; several tim es, T hom as had to 
point out that a suture w as a im ed in the w rong direction. W ith his 
ow n sk ill and judgm en t, the m eticulous assistance o f L ongm ire and 
Cooley, and the h elp  o f the know ledgeable Thom as, B lalock bu ilt his 
first h u m an  ductus that m orning, w h ile  H elen T a u ssig  looked on 
w ith  a sense o f w ondrous fu lfillm ent.

Postoperatively, T a u ssig  and h er card iology fellow , Dr. Ruth 
W hittem ore, stayed w ith  th eir little  patient in her room  on the w ard, 
m on itoring h er constantly by every  criterion  they knew . T h e  blood 
flow  to h er arm  w as satisfactory, she w as som ew hat less cyan otic 
than  before, and she had survived  an operation that m any had 
thought m igh t k ill her. T h e  first n ight w as very  difficult, and the 
second only a little  better. R uth W hittem ore recen tly  told me, “ I slept 
on a stretcher by h er bed for tw o nights. I w a sn ’t go ing to let that ch ild  
die!” A g ain  and a gain  she had to insert a needle into E ileen ’s chest 
to d raw  off constan tly  reaccu m u latin g  air, fin ally  lea v in g  it in  place 
attach ed  to a  suction device. T h e  baby slow ly im proved. O ver the 
su cceed in g days she b ecam e gra d u ally  less blue. By the end o f the 
second postoperative w eek, it w as c lear that she w ould recover. W hen 
the m ed ical w riter Jurgen T h o rw ald  in terview ed  h er m other in 1970, 
she told him , “ W hen I w as allow ed  to see E ileen  for the first tim e, it 
w as lik e  a  m ir a c le .. . .  I’d n ever seen her w ith  such  a  pin k  color, just
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lik e  other ch ildren . She still turned b lu e w h en  she k icked  h er feet 
hard. But oth erw ise she looked like  a  norm al child. I w as beside 
m y self w ith  happ in ess.”

Dr. T a u ssig  w aited  un til she w as sure that E ileen ’s happ y out
com e w ould last, and then she chose another can didate to present to 
h er su rg ical team . A t less than ten pounds, E ileen  had  been sm aller 
that m ost o f  the dogs upon w h ich  V iv ia n  T hom as had operated, but 
the n ext ch ild ren  w ere older and in  better gen eral condition. B arbara 
R osenthal w as tw elve w h en  she had h er operation on F eb ru ary  3, 
1945. A  w eek  later, on F ebruary 10, a  six-year-old boy n am ed M arvin  
M ason un derw ent the shunting. T h e  second ch ild  w as m ore im m ed i
ately  and com pletely  relieved  o f h er cyanosis than had been the first, 
and the third  had an even  better result than the second.

T h e  ach ievem en t o f  the H opkins group could not be kept a secret. 
Pressured by new spapers and radio stations, the hospital authorities 
gave in  and allow ed access to their suddenly fam ous team . B lalock 
and T a u ssig  b ecam e reluctan t but cooperative m edia stars. No one 
understood better than  they the necessity o f broadcastin g som e hope 
to the parents o f ch ild ren  cripp led  by cyan otic heart disease. It w as 
not only for the en couragem en t o f v ictim s o f tetralogy o f Fallot that 
they agreed to in terview s and publicity, but to let the w orld know  
that help  for other form s o f card iac  problem s m igh t be just over the 
horizon.

By N ovem ber 1,1945, fifty-five patients had undergone the new  
operation. By D ecem ber 30,1950, B lalock  and his associates had put 
an  artific ia l ductus into 1,037. T h e  m ortality  rate, o rig in ally  20 per
cent, had dropped to less than  5 percent. Predictably, H elen T a u ssig ’s 
P ediatric C ard iac C lin ic  b ecam e flooded w ith  ch ild ren  from  a ll over 
the U nited States and a ll over the world. O n ly about a third  o f the 
ch ild ren  w ere considered proper candidates for the operation in 
those first few  years, but every  one o f the others benefited by the 
counsel o f  H elen T au ssig  and her team  o f young trainees. R uth W hit- 
tem ore, w ho a  decade later at the Y a le -N e w  H aven H ospital taught 
m e w h at little  I know  about congen ital h eart disease, w as h er first 
fellow . She described those excitin g  early  days as they w ere seen 
through the eyes o f a young p h ysician  in  the presence o f a m aster 
c lin ica l scien tist and a m aster teach er w ho w as also a H ippocratic 
healer, not only o f  the w h ole patien t but o f h is en tire fam ily:

In the years 1945- 47, a fte r  D r. T a u ssig ’s id ea  o f  c rea tin g  an  a rti
fic ia l p atent ductus to h e lp  b lue bab ies becam e know n, h er c lin ic  
w as en g u lfed  by  the press, and besieged by letters fro m  parents, 
re ferra ls  from  doctors and requests from  doctors to visit. M any
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fam ilies arrived without prior notice. The lim ited space and 
staff suddenly were overwhelm ed by the onslaught. We were 
still responsible for m any children w ith rheum atic heart disease 
and we had to adjust quickly to all the needs of each patient and 
the fam ily. Dr. Taussig organized her activities in such a way 
that somehow we m et the demands as needed. We also served as 
hosts to scores of well-known physicians who arrived from all 
over the world, many of whom attached themselves to us 
throughout our daily activity.

The learning experience was intense. Dr. Taussig, the cardi
ology fellows, and the cardiac surgeons learned day-by-day and
applied this knowledge to the next group of patients During
these years of rapidly changing developments, Dr. Taussig real
ized that for this kind of work to spread to as m any children as 
needed, training of pediatricans in cardiology and support of 
centers to develop in other parts o f the country were essential.
She met with leaders of the Children’s Bureau and enlisted their 
support to spread the knowledge and care to other geographic 
areas.

Dr. T au ssig  w as fond o f re ferrin g  to her patients as h er little  cross
w ord puzzles. W ith  h er rap id ly  in creasin g ab ility  to com prehend 
each  en igm atic  sym ptom , she w as eager to pass on h er new  insights 
to her fellow s. T h ey  b ecam e as sk illfu l at p h ysica l and fluoroscopic 
exam in ation  as she w as, and eq u ally  adept at interpretin g the v a ri
ous form s o f laboratory data that they w ere constantly addin g to their 
diagnostic b ag o f tricks. Dr. W hittem ore rem em bers w h a t she calls 
T a u ssig ’s im pressive “ab ility  to th in k things out, to solve puzzles.” 
She taught m ore by exa m p le  than by precept; she kn ew  ju st w hat 
questions to ask h e rse lf and ju st how  to use the answ ers to fill in  the 
em pty spaces in  the crossw ord diagram . “She saw  the needs and she 
pondered the solutions to the problem s, discussed them  w ith  us, and 
w h en  she w a s sure she w as right, she acted. She sought h elp  from  any 
source that she thought could provide a com plete p icture pro and con. 
Then, persisten tly and persuasively, she carried  out her convictions 
to the betterm ent o f m edical scien ce and m ankind.”

It w as not only ped iatric  cardiology that H elen T au ssig  w as 
teach in g her fellow s. She bore w itness to the com fort that a h ealer 
can  b rin g to a  fa m ily  beset by illness. E veryone w ho has w ritten  
personal rem in iscen ces o f h er reca lls  h er w arm th, h er com passion, 
and her consideration  o f each  person around her. I f  R uth W hitte
m ore is an exa m p le  o f h er teachings, a ll o f those rem in iscen ces are 
correct. H er teach er n ever found it n ecessary to put a  c lin ica l dis-
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tance betw een  h e rse lf and the people for w hose lives she had a c
cepted responsibility. N eith er did Dr. W hittem ore. Sittin g w ith  m e in 
her office in F eb ruary  o f 1987, the Y a le  cardiologist described the case 
o f a cyan otic  boy w ith  tetralogy o f Fallot w ho had survived  the 
bru talities o f  the Japan ese occupation  o f the P h ilip p in es and been 
taken d irectly  to H opkins upon his a rriv a l w ith  the first boatload of 
A m erican  returnees on the USS Gripsholm . T h e  boy’s fa th er had 
been k illed , but h is m other had som ehow  gotten h im  through the 
years o f  privation  and then brought h im  to Dr. T aussig. He w as 
un dern ourished and exhausted, but h e w anted desperately to h ave 
h is operation. T h e  cardiologists and the surgeons fe lt that it w ould be 
im possible to im prove h is nutrition un til h is blood w as better oxyge
nated, and so they decided to go ahead in  spite o f th e great h azard  
presented by h is  deteriorated strength. It w as a difficult decision, but 
once a ll the factors w ere w eighed, there seem ed to be no choice. T h e 
boy w en t op tim istica lly  to the operatin g room, but the stress o f  sur
gery w as too m uch for his em aciated  body to endure— he died a few  
days later. On that quiet w in ter afternoon forty years afterw ard, as 
R uth W hittem ore recounted the details o f  h is death, she relived  her 
fee lin gs o f g r ie f and frustration: “M aybe w e did the w rong thing, 
m aybe w e should h a ve  tried to build  h im  up b efore operatin g.” H er 
eyes slow ly  filled w ith  tears, as though she w ere sp eakin g o f the 
events o f  yesterday.

H elen T a u ssig ’s personal ligh t b ecam e a beacon not only for 
patien ts but for p ed iatrician s w ho w anted to learn  about the new  
field o f  ch ild ren ’s cardiology. As the first person to describe the c lin i
cal p icture o f the various form s o f congen ital heart disease, she knew  
m ore about the abstruse details o f  carin g  for these patients than 
anyon e else in  the world. She had three fellow s in  train in g the second 
year, and m ore and m ore application s every  year thereafter.

To m an y ph ysician s, it m ust h a ve  seem ed strange that anyone 
w ould  w a n t to confine his p ractice  to a field so seem in gly  sm all and 
overspecialized  as pediatric cardiology, but to those w ho had som e 
fa m ilia rity  w ith  its foun der’s work, the sp ecia lty  w as an yth in g but 
confining. A m erican  and foreign  fellow s flocked to H opkins. As had 
been the case w ith  W illiam  H alsted’s program  in surgery, T au ssig  
trainees spread them selves a ll over the U nited States and established 
program s o f th eir own, so that w ith in  two decades the country w as 
supplied  w ith  an abun dan ce o f h ig h ly  qualified  products o f  the 
teach in gs o f the first pediatric cardiologist. T h ey  included, besides 
R uth W hittem ore in N ew  H aven, Robert Z ieg ler in  Detroit, G ilbert 
Blount in  Colorado, E dw ard Lam bert in  Buffalo, D an iel M cN am ara  
in  Houston, Jam es M an ning in  Rochester, and M ary A llen  E n gle  in



446 D O C T O R S

N ew  York. B egin n in g in  1950, Dr. T au ssig  held  the first o f a long 
series o f reunions w ith  h er fellow s. Startin g w ith  a law n  party at her 
hom e, these b ien n ia l get-togethers b ecam e a m ajor acad em ic event, 
as the w orld ’s lea d in g  ped iatric  cardiologists assem bled to honor 
th eir teach er and sh are th eir experiences.

I h ave a lw a y s adm ired the p h ysician s w ho treat the hearts o f 
ch ildren , not only for th e ir  sk ills  but for th eir h u m an ity  as w ell. 
More, I think, than  an y other o f the burgeon ing subcom partm ents 
into w h ich  the A rt is now  divided, the w h ole structure o f pediatric 
cardiology is intertw in ed  w ith  the fa b ric  o f  its patien ts’ lives; it is an 
exem p lar for those w h o w ould  be real doctors, w h eth er they have 
been train ed to be nephrologists, m icro vascu la r surgeons, interven 
tion al radiologists, or m em bers o f any o f the other splinter-groups o f 
m odern h ealin g. Its ranks are filled w ith  m en and w om en w hose 
relationship s w ith  th eir patients and th e ir  patien ts’ fa m ilies  are 
proof that it is possible, w h ile  seem ing to be the doctor for a  single 
organ or a sin gle  disease, to be the doctor in  fa ct for a hum an  being 
w ho is sick.

M ake no m istake— in this sense there are som e H elen T aussigs 
and T a u ssig  d iscip les in  every  b ran ch  o f m edicine; they are h igh ly  
skilled  super-specialists w ho understand as a m atter o f everyday 
exp erien ce that there need be no incon sistency betw een  the techno
cra tic  m ethods o f m odern m ed icin e and the care o f our sick  brothers 
and sisters. O f course, there is that about disabled ch ild ren  that calls 
forth  com passion in  even the m ost detached clin icia n , but it takes 
m ore than that fa ct to accoun t for the u n iversa lity  o f carin g  am ong 
ped iatric  cardiologists. I am  sure, by w ay  o f ex p la in in g  it, that m any 
o f those w ho p ra ctice  the sp ecialty  w ere attracted to it in  the first 
p lace because they recogn ized an atm osphere am ong its fe llow s that 
bespeaks the concern  o f w h ole  h u m an  beings for w h ole hum an  be
ings. T h is  w as not som ething that H elen T a u ssig  had to teach  her 
disciples; most o f  them  cam e to her, it seem s to m e, because they 
alread y had it in  good m easure. It flourished under h er care.

In 1947, Dr. T a u ssig  published the first textbook in  the sp ecialty  
she had founded. A  project gotten under w ay  ten years earlier 
reach ed  fru ition  w ith  the ap p earan ce o f a b ea u tifu lly  illustrated  vol
um e w hose pub lication  could not h ave com e at a m ore propitious 
m om ent. W ith in crea sin g  attention bein g turned tow ard the diagno
sis and treatm ent o f  inborn card iac  diseases, C ongenital M alform a
tions o f  the H eart b ecam e the foundation  upon w h ich  fu rth er studies 
could be done. P h ysician s eager to understand the com plicated  
an om alies w hose treatm ent w as thrust upon them  found the book’s 
straigh tfo rw ard  descrip tive style in v alu a b le  in  com prehending the
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com p lexities o f  disordered blood flow. G eorge Saxon, a Houston pedi
a tric ian  w ith  no fo rm al train in g in card iology w ho found h im se lf 
considered h is a re a ’s authority  on congen ital hearts prior to the a r
riv a l o f  D an ie l M cN am ara, rem in isced  that “ in  those days, I held 
card iac  c lin ic  w ith  a stethoscope in  one hand and Dr. T a u ssig ’s book 
in  the other.” So rap id ly  did her sp ecia lty  exp an d that the book’s 
second edition in  i960 required two volum es, each  o f m ore than a 
thousand pages.

As the n um ber o f successfu l operations increased, the m ortality 
rate continued to drop and the long-term  results gave even m ore 
justification  for w h at had com e to be know n as the B lalock-T aussig 
shunt. H elen T aussig, by then a prom inent national figure, w as called  
upon for a ll m an n er o f responsibilities. A m ong them  w as a defense 
o f the use o f  an im a ls for experim entation . In 1949, an tiv ivisection ist 
groups in  B altim ore b ecam e p a rticu la rly  strident in  th eir attacks on 
the laboratory personnel at H opkins and the U n iversity  o f  M aryland. 
T h ey  not only prevented the schools from  usin g stray dogs found in 
the city, they forced the arrest o f vendors b rin gin g in a n im als pur
chased  from  n eigh b orin g states. T h e  m edical-school authorities 
brought the problem  to the B altim ore C ity Council, w h ich  then held 
a series o f hearings. A lthough m any prom inent spokesm en defended 
a n im a l exp erim entation , the h ig h lig h t o f  the h earin gs w as the dra
m atic  p erfo rm an ce o f H elen Taussig. She brought into the h earin g 
room  a parade o f sm ilin g  pink-cheeked form er b lu e babies w ho had 
been the u ltim ate b en eficiaries o f V iv ian  T h om as’ laboratory work. 
M any o f them  w ere accom pan ied  by their own pet dogs. N ext day, the 
B altim ore new spapers w ere filled w ith  the story and accom p an yin g 
photographs. W hen an a n tiv ivisection  b ill cam e to a referen dum  at 
th e n ext m u n icip a l election, it w as defeated by a m ajority  o f m ore 
than  fou r to one.

T h e  cooperative efforts o f  B lalock  and T a u ssig  did not end w ith  
the successfu l la u n ch in g  o f the shunt operation. In order to handle 
the la rg e  patien t load, they developed a system  o f d ivid in g the re
sp onsibilities for evaluation , intraoperative and postoperative m an 
agem ent, and long-term  follow -up that b ecam e the m odel not only for 
m ost card iac  care  centers but also for in terd iscip lin ary  treatm ent in 
other sp ecialties. T h e  team  approach  that is today so com m only used 
in  the m an agem en t o f m any diseases arose out o f  the pediatric ca r
d iac program  at Hopkins.

T h e  relatio n sh ip  betw een  the kind o f person w ho becom es a 
surgeon and the kind  o f person w ho becom es a p ed iatrician  cannot 
be expected  a lw a y s to run a course o f exq uisite sm oothness, espe
c ia lly  i f  one o f them  is an accom plished, determ ined m an  and the
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other is an  accom plished, determ ined w om an. Based upon w h a t w it
nesses report, it seem s that the rapport betw een  A lfred  B lalock  and 
H elen T a u ssig  w as better th an  is seen in  m ost such  relationships, but 
it w as not by an y m eans perfect. A lth ough  the m odel o f  a  courtly 
southern gentlem an, B lalock  w as not a lw ays an easy  m an  to deal 
w ith. In the w ords o f one o f h is  residents, M ark R avitch , “ He w as sure 
o f h is prerogatives and jea lo u s o f them ; h e saw  to it that they w ere 
not en croached  upon, and th is w as so c le a r  th at attem pts w ere sel
dom  m ade. H e n ever forgot— nor rea lly  forgave— a sligh t or an injury. 
I f  h e  w as angered h is  response w as lik e ly  to be delayed and to be in  
actions and attitudes rath er than  in  w ords.” H e w as certain ly  not a 
m an  to cross, and T a u ssig  seldom  did cross him . In spite o f  h is su rgi
ca l skills, h e w as a p arad oxical com bination  o f dem andin g and de
pendent in  the op eratin g room, som etim es w h in in g  h is m om entary 
in secu rities to w h oever w as w ith in  earshot. T h in gs w ere  often tense 
durin g those ea rly  blue-baby operations, and T au ssig  let h erse lf be 
ju st d eferen tia l enough to keep the peace. In general, they did get 
a long w ell, though, and m ade m ore than  one jou rn ey together to 
dem onstrate th eir procedure and its results. O ne o f these w as a visit 
to E ngland  in  1947, described by the G uy’s H ospital surgeon R ussell 
Brock in  a  paper w ritten  about B lalock in 1965, a year a fter h is death:

He and Helen Taussig gave a combined lecture in the Great Hall 
o f the British M edical Association; the huge hall was packed. Dr. 
Taussig delivered her address im peccably and was followed by 
Dr. Blalock who presented his surgical contribution with his 
characteristic, apparently casual, drawl but really a forceful 
and incisive presentation of his brilliant and im pressive results.
T he silence o f the audience betokened their rapt attention and 
appreciation. The hall was quite dark for projection of his slides 
w hich had been illustrating patients before and after operation, 
when suddenly a long searchlight beam  traversed the whole 
length of the hall and unerringly picked out on the platform  a 
Guy’s nursing sister, dressed in her attractive blue uniform, sit
ting on a chair and holding a sm all cherub-like girl o f 2V2 years 
w ith a halo of blonde curly hair and looking pink and well; she 
had been operated on at Guy’s by Blalock a week earlier. The 
effect w as dram atic and theatrical and the applause from  the 
audience was tumultuous. It w as a Madonna-like tableau, a per
fect clim ax to an im pressive lecture on an epoch-m aking contri
bution and left nothing more to be said by the lecturer. No audi
ence could fa il to have been convinced or satisfied by this 
summation and no one there could possibly forget it.
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E pisodes such  as these, com bined w ith  the im pressive results o f 
the operation, en couraged other surgeons in the U nited States and 
Europe, a ided by th eir n ew ly  trained ped iatric  cardiologists, to at
tem pt the B lalock-T au ssig  shunt. M oreover, several centers began  to 
exp erim en t not only w ith  a ltern ative w ays to a ccom p lish  the sam e 
objectives, but w ith  m ore d irect operations on the h eart itself, for a 
va riety  o f congen ital and acquired  conditions. W ith the burgeon ing 
un derstan ding o f card iac  physiology that cam e out o f B altim ore and 
the units created  o f its inspiration, it b ecam e fea sib le  to correct other 
h eart diseases that had been previously  thought incurab le. In the late 
1940s and ea rly  1950s one ad van ce a fter another w as m ade in  diagnos
tic  m ethods, supportive m easures, and the te ch n ica l aspects o f 
card iac  surgery. T hose w ere the years in  w h ic h  that sp ecialty  w as 
born.

T h rou gh ou t the 1950s, H elen T a u ssig  pursued a  h ectic  course o f 
teaching, research , and carin g  for h er young patients. She w as fr e 
quently called  upon to serve on n ational or internation al com m ittees, 
to advise fed era l com m issions, or to h elp  in the organization  o f new  
program s. In 1959, she b ecam e Professor o f P ediatrics at Hopkins. She 
w as by that tim e certain ly  the best-know n and most h ig h ly  regarded 
w om an  p h ysic ian  in  the world.

She w as interested in  everyth in g that involved the w ell-being o f 
ch ildren . W hen the issue required it, she could be m ilitan t in  her 
relen tless determ in ation  that every ch ild  should benefit from  the 
know ledge that m ed ical scien ce w as rap id ly  m a kin g  ever m ore a v a il
able in  the m iddle decades o f the tw entieth  century. It w as h er per
severin g cam p aign  in  the n am e o f ch ild  w e lfa re  that led her into the 
second great a ch ievem en t o f  h er life, h er role in  the successfu l effort 
to ban T h alid o m id e from  the A m erican  m arket. As in her blue-baby 
contribution, she w as team ed once a gain  w ith  another p h ysician  of 
form id ab le  talents, F ran ces Kelsey.

In the late 1950s, the W est G erm an firm  o f C h em ie G runenthal 
put on the E uropean m arket a n ew  sedative called  Contergan. Labo
ratory testing had show n the drug to be so sa fe  that it could be dis
pensed w ithout a  doctor’s prescription. B ecause o f its gentleness, its 
apparen t lack  o f side effects, and its m odest price, it b ecam e enor
m ously popular, bein g sold not only across the counter to individuals, 
but also to hospitals and m en tal institutions. Its effectiven ess in  com 
b atin g the n ausea o f p regn an cy m ade it p a rticu la rly  a p p ealin g  to 
exp ectan t m others both as an an tiem etic  and as a  sleepin g potion. 
U nder various nam es, the drug w as w id ely  sold in  C anada, Great 
B ritain , Portugal, A u stra lia, and N ew  Zealand. In Septem ber o f i960, 
the W illiam  S. M errell C om pany filed a N ew  D rug A p plication  w ith
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the Food and D rug A dm in istration  for perm ission  to sell it in  the 
U nited States under the n am e T halidom ide.

Dr. K elsey, w ho had both a m ed ical degree and a Ph.D. in  ph ar
m acology, w as skep tica l about the application  from  the first. W hat 
aroused her suspicion  w as the n ature o f the supporting docum ents 
subm itted by M errell; they read m ore lik e  testim onials than objective 
scien tific  reports. “T h e  c la im s w ere ju st too glo w in g— too good to be 
true,” she w ould later w rite. T h e N ew  D rug A p plication  w as refused 
un til better evid en ce could be presented by the com pany. F urther 
c lin ica l testing w as begun in  a  lim ited  A m erican  m arket.

W h ile  a ll o f  th is w as going on, com m unications b egan  to appear 
in  G erm an m ed ical jou rn als  about d isturbances o f sensation and 
m u scle  strength  in long-term  users o f the drug. In A p ril o f 1961, the 
W est G erm an authorities ordered that C ontergan be a va ila b le  by 
prescription  only; the identification  o f n eurological sym ptom s a l
erted K elsey to a concern  w ith  possible effects on the fetuses o f  p reg
nan t w om en. H er concern  w ould  prove to be w e ll founded— already, 
reports w ere com ing in  from  G erm an  ph ysician s o f an a la rm in g  and 
in e x p lica b le  in crease in  the num bers o f in fan ts b ein g born w ith  a 
hitherto rare  congen ital defect called  phocom elia. Most o f these c h il
dren had d efective  or absent forearm  bones, and at least h a lf  o f them  
had sim ila r  abn orm alities in  th eir legs. In the m ost extrem e cases, 
babies w ere b ein g born w ith  little  rudim ents o f hands and feet aris
ing from  extrem ities that w ere no m ore than stubs. T h ere  w ere often 
associated problem s, such as a m issin g ear or p aralysis o f the face. 
It w as a h orrib ly  crip p lin g  anom aly.

N o one could guess at the cau se u n til a  study by one o f the G er
m an  p h ysician s provided evid en ce that 50 percent o f the affected 
ch ild ren  had been born to m others w ho had used Contergan during 
pregnancy. In N ovem ber o f 1961, G riinenthal w ith d rew  it from  the 
m arket. T h e  com panies m an u factu rin g it in  E ngland, A ustralia, and 
C an ada soon fo llow ed suit.

Dr. T a u ssig  had been u n aw are o f the F D A ’s involvem en t w ith  
the drug u n til Jan uary o f 1962. She w as visited  at that point by a 
G erm an a lum n us o f her train in g program , w ho told her, over Sunday 
dinner, about ph ocom elia  and its as yet unproved relationship  to 
Contergan. In typ ica l T a u ssig  fashion, she decided to find out for 
herself. A rriv in g  in  G erm an y on F ebruary 1,1962, she spent s ix  w eeks 
v isitin g  m ajor c lin ics to exa m in e in fan ts w ith  the abn orm ality  and 
question m others and doctors. O ne o f the bits o f  evidence that most 
im pressed h er w as the com plete absence o f ph ocom elia  am ong the 
n ew born in fan ts o f A m erican  soldiers stationed in  G erm any, except
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for one case— a  ch ild  w hose m other had gone off the post, w h ere the 
drug w as prohibited, and bought it at a local pharm acy.

A lth o u gh  T a u ssig  undertook the quest on h er  own, Dr. K elsey 
soon learned that one o f A m erica ’s forem ost authorities on congen i
tal disease w as carry in g  out a thorough evalu ation  o f Contergan. She 
stalled  M errell’s N ew  D rug A p plication  un til T a u ssig  returned to 
jo in  forces w ith  her. On A p ril n, the p ed iatrician  presented h er find
ings at a n ational m eeting o f the A m erican  C ollege o f P hysicians. On 
M ay 24, she testified b efore the K efa u ver Com m ittee. She brought 
grap h ic  and h o rrify in g  evid en ce in  the form  o f photographs o f som e 
o f the cripp led  G erm an children . On the fo llow in g day, h er b rie f 
ed itorial on the subject appeared in  Science, the jou rn al o f the 
A m erican  Association for the A dvan cem en t o f Science.

A lthough T h alid o m id e had been w ith d raw n  from  A m erican  
testing in  M arch  o f 1961, m ore than two hundred w om en had already 
used it. Not only that, but the drug com pany could not account for two 
o f the five tons o f the m edication  that had been m an ufactured  for 
in vestigative purposes, and it w as therefore unknow n how  m u ch  of 
it still rem ain ed  in the hands o f ph ysician s to w hom  it had been sent 
for testing. T a u ssig ’s testim ony and h er editorial substantiated 
F ran ces K elsey ’s objections to the M errell N ew  D rug A pplication. 
T h alid o m id e w as perm anently  rejected, and M errell w as castigated  
by the FD A  for m akin g fa lse  assertions about its safety.

T h e  outcom e o f the two doctors’ successfu l cam p aign  w as a new  
set o f  m u ch  m ore stringent drug-testing regulations, w h ich  w ent into 
effect in  F eb ruary  1963. President K ennedy aw arded the Gold M edal 
for D istin guished  Federal Service  to Kelsey, and appointed h er d irec
tor o f the FD A  division  created by the n ew  regulation s to oversee 
c lin ica l testing o f new  drugs. T a u ssig ’s rew ard  cam e from  G er
m any— the hospital o f the U n iversity  o f Gottingen nam ed its outpa
tient c lin ic  for her.

T h e  T h alid o m id e episode involved Dr. T au ssig  in  another con
troversy at the sam e tim e, con cern in g the righ t o f a  w om an to h ave 
h er p regn an cy term inated. She had long felt that A m e rica ’s abortion 
law s, as they stood on the books in  the 1960s, w ere a rch a ic  and un fair, 
often resu ltin g in  tragic  burdens not only on w om en, but on society 
as w ell. To som eone w ho had spent h er life  in the sa lva gin g  o f c h il
dren grievously dam aged by congen ital h eart disease, there w as no 
justification  for forcin g an u n w illin g  m other to give b irth  to a baby 
know n to be m alform ed, i f  there w as som e safe  w a y  to preven t it. She 
had been w itness to the havoc that the b irth  o f such  a ch ild  often 
w reaks on siblings, parents, and the en tire fa m ily  structure; she
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knew  better than  m ost the enorm ous resources required for social 
agen cies to deal w ith  the lon g-ran ge effects o f such  problem s; she had 
held the hand o f m any a troubled youngster w hose life  w ould never 
be norm al.

T h e  en tire m atter w as brought d ra m a tica lly  to pu b lic  attention 
by the case o f  Sh erry  F inkbin e, a pregnant A m erican  w om an  w ho 
had taken D istavil, the B ritish  version o f C ontergan, durin g preg
nancy. T h ere  bein g a  strong likelihood  that Mrs. F in kb in e w as carry 
in g  a d efective  em bryo, she w as seekin g a leg a l abortion, and being 
refused by every  source she turned to.

T a u ssig  w as incensed by w h a t she considered the callous attitude 
o f the authorities. H er argum en t w as not w ith  those w hose religious 
b eliefs  prohibit abortion for them selves, but w ith  those w ho im pose 
their view s on everyone else. She did not concern h e rse lf about the 
an cien t ph ilosophical d ilem m a o f li fe ’s orig in atin g  instant— her only 
thought w as for the m isery o f fam ilies. H er life ’s exp erien ces had 
taught her that abortin g a d efective  em bryo is abortin g a potential 
tragedy.

She did a great deal o f  testify in g  in  fa vo r o f lib e ra liz in g  abortion 
law s, but th is tim e h er efforts w ere in  vain . W hen a ll o f  Sherry Fink- 
b in e ’s requests w ere refused, the young w om an  w as forced  b y  the 
rea lity  o f  her situation  to go to S can din avia, w h ere she w as aborted 
o f a m alform ed conceptus. In 1981, years a fter state law s outlaw ing 
abortion had been  overturned by the U.S. Suprem e Court, T au ssig  
w as m oved by the strident clam ors o f som e o f abortion’s opponents 
to tell an in terview er, in her usual forth righ t fashion:

We are still fighting the Right to L ife group, who are so com
pletely  convinced that life  is sacred from  the moment o f concep
tion till birth. As far as I can see, after birth they don’t care a 
hang w hat happens to the child or w hat sort o f a child is born. 
They take no more care until the person is dying and then they 
absolve him  from sin.

In July o f 1963, Dr. T a u ssig  retired  as P h ysician -in -C h arge o f H arriet 
L an e’s P ediatric  C ard iac C lin ic. H er retirem en t did not ch an ge a 
thing. She continued her research  so effectively  that forty-one o f her 
one hundred m ajor publication s w ere w ritten  a fter that date. W hen 
the N ational Foundation o f the M arch  o f D im es established a fe llo w 
ship  for scientists at retirem ent, she w as its first recip ien t. She used 
the forty thousand dollars to do a long-term  follow -up o f the ch ildren  
and adults w h o had undergone th e B lalock-T aussig  shunt betw een 
1945 and 1950. It w as ch ara cte ristic  o f  h er persp icacity  and the devo-
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tion her patients and th eir fa m ilies  fe lt for h er that she w as able to 
obtain  a follow -up that w as 93 percen t com plete for ten years, and 88 
percen t for fifteen  years. She personally  saw  every  su rviv in g  patient 
that she could p h ysica lly  get to. T h e  resultant accu m u lated  in fo rm a
tion w a s w orth  m ore than  an y m ere d ispassionate collection  o f data. 
It represented a un iq uely gra tify in g  report from  a unique alu m n i 
association, alm ost a ll o f  w hose m em bers w ould h a ve  been dead 
w ere it not for H elen T au ssig, A lfred  B lalock, and V iv ia n  Thom as.

O f the 779 patients for w hom  data w ere obtained, 685 had sur
vived  the postoperative period o f two m onths, for an overall m ortality
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rate o f  less than  12 percent. A t the b egin n in g o f the fifteenth postoper
ative  year, 441 o f  those 685 w ere still a live. T h e  ea rly  results o f opera
tion showed 81 percen t excellen t or good outcom es, 7 percen t judged 
to be fa ir, and the rem ain der unim proved or dead. A follow -up study 
five years later found that only another tw enty-four patients had 
died. By that tim e, 1975, card iac  surgery had im proved to the point 
w h ere 227 o f the survivors had undergone a com plete correction  o f 
the tetralogy. T h e  B lalock-T aussig  shunt w as, a fter a ll, only a w a y  of 
gettin g m ore blood to the lungs. O nce open-heart surgery cam e into 
being, it w as possible to rep a ir  the in tra ca rd ia c  defects directly, by 
opening up the tigh t pulm on ary outflow tract and closing the hole in  
the septum .

T h ere  w as a ju stifiab ly  proud note at th e conclusion  o f the ab- 
stact to the 1975 paper:

Approxim ately 250 patients have married; 161 have one or more 
children. Thirty-five percent have graduated from  college and 
68.7% are earning substantial incomes. The high scholastic 
achievem ent of m any of these patients is strong evidence that 
low oxygen saturation of arterial blood is not a prim e cause of 
m ental retardation. The occupations of the patients indicate 
that the quality o f their lives is extrem ely good and that a car
diac handicap in childhood does not preclude success in adult 
life. Approxim ately 69% of these patients have repaid in taxes 
the cost to society o f their rehabilitation.

T h e  B lalock-T aussig  shunt had proved to be everyth in g its orig in a
tors hoped. It not only saved those patients w h o survived  its relatively  
low  m ortality, but it gave m ost o f  them  a quality  o f  life  that w as 
com p arab le  to that o f  a  norm al individual. M any o f the ch ild ren  w ere 
tided over u n til the n ext era  o f card iac  surgery dawned, the era  o f 
com plete correction  o f congen ital h eart defects by a  d irect repair 
usin g open-heart techniques.

A lthough she w as seventy-seven years o ld , the 1975 paper did not 
end H elen T a u ssig ’s research. E ven  a fter she le ft B altim ore a  few  
years later to liv e  in  the retirem en t com m unity o f Crosslands, n ear 
P h ilad elp h ia , she continued her study o f congen ital heart disease. 
H er interests turned toward an attem pt to discover the basic em bryo- 
lo g ica l causes o f the defects, and she b egan  a study o f the hearts o f 
birds. She conceived  the id ea  that such  an om alies are  due not to 
errors that occur in  the developm ent o f the em bryo p er se, but rath er 
to retention o f part o f  the gene pool inh erited  from  ea rlier periods in 
the evolution  o f the species. In other words, she thought that every
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anom aly m igh t be a throw b ack  to a m ore p rim itive pattern  o f an im al 
life . A lth ough  this w as obviously a proposition that w ould be difficult 
to prove, she w as not deterred in  h er resolve by the fa ct that she w as 
w ell past e igh ty  w h en  she began  to w ork on it. In pursuin g h er theory, 
she renew ed a  frien d sh ip  o f m any years past w ith  m y own retired 
(about as retired  as she w as) Professor o f Anatom y, T hom as Forbes. 
A s Tom  Forbes showed m e th eir exch a n g e o f letters o f  late 1981, he 
rem arked  that h e couldn ’t help  th in kin g  o f H elen T a u ssig  still as the 
en th usiastic  young H opkins ped iatrician  w ho had asked for a pencil 
one even in g a fter d inn er at th e Forbes hom e in  the early  1940s and 
used it to d raw  the proposed B lalock-T aussig  shunt on the only good 
lin en  tablecloth  ow ned by the im pecun ious and very  ju n io r anatom y 
instructor’s w ife , Helen. H elen Forbes in  later years w ould tell her 
husband how  m uch she regretted h a vin g  w ashed  that m em orable 
d iagram  aw ay.

A t an a ge w h en  m ost people w ould settle for tea, slippers, and 
privacy, Dr. T a u ssig  rem ain ed  activ e  not only in  research in g her new  
theory, but in  the com m unity affa irs o f  C rosslands as w ell. She m ade 
new  frien d s and kept up her w ritin g  and h er interests in  social 
causes. On M ay 21, 1986, she packed up several o f  h er fe llo w  Cross
lands residents and drove them  to the polls to vote in  a prim ary 
election. As she w as b ack in g  out o f  the d rivew ay o f the pollin g place, 
h er  car w as h it broadside by another veh icle . T h e  only casu alty  o f the 
collision  w as H elen T aussig, instan tly  k illed  three days b efore her 
eighty-eighth  birthday.

H elen T a u ssig ’s nam e w ill forever be linked w ith  that o f her 
coauthor in  one o f the greatest o f  the m any great m edical u n dertak
ings o f our tim e. T h ey  shared a vision, and each  o f them  w as blessed 
w ith  the talen t to m ake that vision  a reality. Both o f them  did other 
rem ark ab le  th in gs as w ell, durin g un usually  productive careers, p ar
ticu larly  in the train in g o f young ph ysician s. But in one category o f 
those unspoken m essages that ea ch  le ft to his professional progeny, 
th ere w as a  fa r-rea ch in g  differen ce betw een  them : they had opposite 
concepts o f a doctor’s relation  to his patients. It w as not that A lfred  
B lalock  w as d isagreeable w ith  his patien ts or incon siderate o f their 
distress, for h e certain ly  w as n either— he could n ever be unkind to 
those w h o cam e to h im  for help. But he w as a surgeon o f h is time. 
M ark  R avitch  described a w h ole profession  w h en  h e w rote o f B la
lock: “ In spite o f  h is cord ia lity  and courtesy h e m ain tain ed  a constant 
aw aren ess o f h im se lf and his position.” B la lock ’s priorities w ere not 
those o f H elen Taussig. “ In gen eral h e seem ed to avoid em otional 
in volvem en t w ith  h is patien ts’ course, and one had th e im pression  
that w h en  h e w as m ost concerned and agitated  about patients and
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m ost dem andin g o f h is house staff, it w as the su ccessfu l outcom e of 
the procedure that concerned h im  m ost inten sely.”

T h a t w as not H elen T a u ssig ’s w ay. She saw  the successfu l out
com e o f h er treatm en t as only one step in  the lives o f the ch ild ren  
entrusted to her care  and the restoration o f tran q u illity  to th eir fa m i
lies. T h e  in terp lay  o f em otions w as to h er a part o f the therapeutic 
process by w h ic h  the ph ysician  and the patien t ease each  other’s pain 
by en terin g into ea ch  other’s lives. A d ispassionate an alysis o f a dis
ease process does not m ean  that there m ust be no em pathy; objectiv
ity in the ch oice  o f  a risky  course o f  treatm ent does not m ean  that 
there m ust be no tears i f  it fails; H elen T a u ssig  did not hold back. She 
gave som ething o f h e rse lf to every  one o f her youn g w ards. She w as 
th eir p h ysician , sh e w a s th e ir  source o f hope, and she w as not a fra id  
to be th eir friend. T h a t w as h er conception  o f w h a t it m eans to be a 
doctor.
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New Hearts for Old
T H E  S T O R Y  O F  T R A N S P L A N T A T I O N

May God keep in His home the soul of the young man whose heart 
makes my life possible. May He also console the family of the donor 
by allowing them to know that a legacy of life was left by their son.

— Raymond Edwards, April 9, 1986, 
from a letter written to the 
staff of the Yale-New Haven 
Hospital, one month 
following
his cardiac transplant

A  c lin ica l case history o f  the late  tw entieth  century:
At ten o’c lo ck  in  the even in g o f A ugust 20,1975, a forty-two-year- 

old m eteorologist for the N atio n al W eather S ervice  cam e to the em er
gen cy room  o f C on necticut’s 120-bed M ilford  H ospital, com p lain in g 
o f nausea, loss o f appetite, and abdom in al pain. T h e  sym ptom s had 
begun tw o days b efore w ith  a gen era lized  ache, first around the 
n avel, and then gra d u ally  sh iftin g  its focus to the rig h t low er quad
rant. T h e  patien t had vom ited once, on the first day o f sym ptom s. As 
h e w a lk ed  from  the sign-in  desk to an ad m ittin g room, it w as ap p a r
ent to the nurse w ho accom p an ied  h im  that h e w as lim p in g  ju st a bit, 
in  such  a m an n er as to b ear his w eig h t ch iefly  on his le ft leg. T h e
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ex a m in in g  p h ysician  noted extrem e tenderness w h en  h e pressed his 
p a lp atin g  hand dow n into the sym ptom atic area. T h e  overlyin g m us
cles w ere u n yie ld in g and rigid , and the abdom en w as m oderately 
distended. A gloved finger inserted into the patien t’s rectum  elicited  
considerable discom fort w h en  its tip  probed h igh  up on the righ t side. 
T h e  p h ysician  m ade a diagnosis o f appendicitis, and called  for a 
su rg ical consultation.

W hen the surgeon arrived  h a lf  an hour later, h e noted that the 
p atien t w a s so dehydrated  that h is sp eech  w as a  b it th icken ed  by the 
dryness o f h is  tongue. B ecause every m ovem ent caused pain, h e had 
chosen to lie  im m ob ile on h is righ t side w ith  h is knees draw n  up to 
h is belly. By this tim e the blood tests ordered by the adm itting nurse 
had  been com pleted, and revealed  a  m arked  elevation  o f the w h ite  
count and an  in crea se  in  the p ercen tage o f polym orphonuclear 
leucocytes, s ig n ify in g  the presence o f a  severe inflam m ation. T h e 
levels o f hem oglobin  and the m ajor ch em ical constituents o f the 
blood w ere norm al. A chest X -ray w as lik e w ise  norm al. T h e  elec
trocardiogram  dem onstrated som e nonspecific ch an ges in  one o f the 
w aves, but w as oth erw ise u n rem arkable.

T h e  surgeon confirm ed the diagnosis o f  the em ergency-room  
ph ysician . A fter  b ein g  told the risks and benefits o f  the proposed 
surgery, the patien t signed w h at the leg a l profession calls an  in 
form ed consent. H is abdom en w as shaved, and h e w as w h eeled  into 
th e op eratin g room.

T h e  operation b egan  ap p roxim ately  two hours a fter the patient 
arrived  in the em ergen cy room. F ollow in g the induction  o f general 
anesthesia, a short incision  w as m ade in  the righ t low er quadrant, 
the u n derlyin g m uscles w ere spread apart, and the abdom in al cavity  
w as opened. A  collection  o f fou l-sm ellin g serum  and pus burst forth 
through the incision , o f exa ctly  the sam e kind found by G iovanni 
M orgagni in  the abdom en o f the old m an o f B ologna tw o and a h a lf  
cen turies earlier. T h e  surgeon delivered the base o f the cecum  into 
the field, b rin gin g  w ith  it a  gangrenous, ruptured appendix.

T h e  ap p en d ix  w as rem oved, a drain  w as inserted into the place 
w h ere  it had lain , and the w ound w as closed. A fter two hours o f 
recovery, the patien t w as tran sferred  b ack  to his room. O ther than a 
course o f  antib iotics and a fe w  doses o f D em erol durin g the first 
forty-eight postoperative hours, no m edication  w as used. R ecovery, 
a fter a few  feverish , un com fortable days, w as w ithout untow ard 
event. T h e  patien t w en t hom e a w eek later. B efore long, he w as back 
at w ork tryin g to predict the w eather, and h is ruptured appen dix  w as 
a  m em ory. A ll o f the costs o f  h is illn ess w ere paid by a  governm ent- 
subsidized in su ran ce policy.
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T h a t forty-tw o-year-old m an w as R aym ond E dw ards. Because 
the surgeon w ho operated on h im  w as a frien d  o f m ine, I happened 
to m eet h im  a few  days a fter the events that h ave ju st been described. 
I d idn ’t see R ay again  un til eleven  years later, w hen, in ch an ce con
versation  w ith  another su rg ical friend, I found out that he w as once 
m ore recoverin g from  an operation, th is one o f fa r  greater m agnitude 
than an appendectom y. He w as in the C ard iac Intensive C are U nit o f 
the Y a le -N e w  H aven H ospital, two days a fter a successfu l heart 
transplant.

In the tw o and a h a lf  cen turies sin ce M orgagni had dissected the 
pus-filled corpse o f the old m an o f Bologna, the great evolution of 
scien tific  m edicine had taken place. First, it w as established that 
every sym ptom  has a specific an atom ical seat o f origin, w hose loca
tion can be traced. T h e sym ptom , thought by M orgagni to be “ the cry 
o f the sufferin g organ,” w as later found to be just as like ly  the cry  o f 
the sufferin g tissue, or, still later, the ce ll or m olecu lar structure. 
M ean w hile, various types o f sym ptom s w ere differentiated  from  
ea ch  other, categorized, and found to occur associated w ith  each  
other in  groups predictable enough to a llow  for the recognition  and 
classification  o f d istinct disease entities. T h e  rapid developm ent o f 
the art o f  p h ysica l exam in ation  in  the early  n in eteen th cen tury m ade 
it possible to predict in the liv in g  the chan ges that w ould be found 
at postm ortem  study o f the dead. By m idcentury, ph ysician s had 
becom e quite sk illfu l at diagnosing diseases w ith  their senses and 
th eir stethoscopes. Soon afterw ard, an in creasin g com prehension of 
the m ysteries o f physiology brought an appreciation  o f not only the 
p h ysica l derangem ents associated w ith  sickness but the ch em ical 
ones as w ell.

M edical scien ce w ould not be able to solve the problem  o f treat
m ent un til it solved the problem  o f prim ary causes. M orgagni had 
begun the search  for the d iscoverable effects o f the disease process. 
He w as carefu l to point out that he could offer no inform ation  about 
the prim ary stim ulus that produces those effects. W hat is it that 
causes a lu n g to develop pneum onia, and w h y  does a  liv er  becom e 
cirrhotic? W hat produces the sh ale  that coats the inside o f an agin g 
blood vessel in  layers so th ick  that it becom es occluded, destroying 
the tissue it is supposed to nourish? W hy do the va lves o f the heart 
becom e thickened and lose th eir elasticity, and w h y do the convolu
ted gyri o f the brain  som etim es flatten out? W hat in itiates the process 
o f tum or grow th, or o f heart fa ilu re?  W hy does a kidney lose its ability  
to filter im purities? W hat m akes the blood sugar rise in  diabetes?

In keep ing w ith  a reductionist, coning-dow n approach to disease, 
it seem ed only log ica l that there should also be som e discoverable
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reductionistic solution to the question o f the p rim ary cause  o f each  
m alad y  as w ell. I f  a disease proved itse lf  to be a d istin ct pathophysio
log ica l entity, w h y  should it be strain in g the bounds o f probability  for 
it to h ave a d istin ct and specific in itia tin g  agent? W hen P asteur and 
Koch, w ith  the h elp  o f L ister, discovered the origin s o f  certain  a il
m ents in  p a rticu la r pathogen ic bacteria , scien tific  m ed icin e seem ed 
about to fu lfill its expectation: each  disease has its own separate 
etiology. I f  a  d istin ct u n itary  cause could be found for every ill  o f 
m ankind, specificity  o f th erapy w ould  be ju st around the corner. 
Indeed, the germ  concept b ecam e the m odel for a hundred years o f 
m ed ical research. To find the un derlyin g in itia tin g  cause o f every 
sin gle  m alady w as h en ceforth  the business o f the researcher. M odern 
m ed ical in vestigation  has been based, to a la rg e  extent, on the propo
sition that the cau se o f any sp ecific disease is un itary, and d iscovera
b le  in  the laboratory.

T h e  reductionist approach is em p irical. It eschew s rationalistic  
th in kin g and avoids the p itfa lls  o f speculation  unsupported by obser
vation  and experim ent. Just as it denies that sickness is caused by 
generalized  im b alan ces o f the various in tern al and extern al sta b iliz
ing m ech an ism s o f m an  and nature, it also denies that h ealth  can  be 
restored by readjustin g that unproved balan ce. It directs its diagnosis  
to ob jectively  verifiab le  phenom ena; it d irects its therapy  to m ethods 
w hose results are  m easurable. T h is  is the ph ilosophy o f single 
causes; it is the antithesis o f H ippocratic holism ; it is the m eans by 
w h ich  virtu a lly  every  advance o f m odern scien tific  m ed icin e has 
been m ade; it is the reason that R aym ond Edw ards, u n lik e  the old 
m an  o f Bologna, underw ent a rapid  diagnosis, an  expeditious patho- 
ph ysio lo gically  based form  o f therapy, and had a sm ooth recovery. It 
is also the reason that the sam e R aym ond Edw ards, eleven  years 
later, could h ave h is fa ilin g  h eart replaced  by the h ealth y  cardiac 
apparatu s o f a seventeen-year-old youth. T h e  tran splantation  o f or
gans epitom izes the accom p lishm ents o f reductionism . For a ll that, 
how ever, there is  about it ju st a little  h in t that th in gs are  about to 
change.

E ven as it represents the acm e o f the attainm en ts o f m odern 
laboratory science, the n ew  field o f transplantation  is turnin g our 
thoughts b ack  a ga in  to m atters that trad itio n ally  h ave belonged to 
the rea lm  o f the philosophers. T h e  sam e investigators w ho contem 
plate the n ature o f a  strand o f D N A  m ust now  contem plate the es
sence o f w h a t it m eans to be hum an. T h e  electron-m icroscopist and 
the tissue-typer are looking, these days, into the nature o f m an ’s 
in d ivid u ality  and perhaps h is very  soul— h is or her personhood, as 
today’s w ordsm iths w ould  put it. W hen the m olecu lar biologists
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speak in  term s o f an  organ ism ’s recognition  o f self, o f th e rejection  
o f w h a t is foreign, and o f th e acq u irin g  o f tolerance, the words they 
use convey the m oral and ph ilosoph ical im p licatio n s o f th eir work. 
T h e ir  reductionism  is carry in g  them  w illy -n illy  forw ard  into a vision 
o f the h ea ler ’s art that is as holistic  as it is scientific. T h e ir  w ork is 
fo rcin g  us to th in k  o f an  en tire patient, indeed an en tire w orld  o f 
patients, and o f influences that act not only on th eir diseases, but 
upon the tools o f h ea lin g  by w h ic h  they can  be m ade w ell.

In g iv in g  R ay E dw ards a n ew  heart, h is surgeons brought to a 
focus a process o f developm ent that began in  G reece four cen turies 
b efore Christ. Startin g as a series o f  speculations, that process did not 
a ch ie ve  its greatest m an ifest success un til it cast o ff the old ideas 
about hum ors and im balan ces, and invited  scien ce to be its h an d 
m aiden. For a cen tury  w e did not question the assum ption that a ll the 
causes and a ll the cures o f a ll disease can  be discovered in  the 
laboratories o f our research  institutes and m ed ical schools. W e h ave 
called  m ed icin e an  art w h ile  w e h a ve  rea lly  thought o f it as a  science. 
In scien ce w e sought the solution to every  problem .

W ell, h ea lin g  is, a fter a ll, an  art. It is in  h is judgm ent, h is w is
dom, and h is search  for the m ean in g o f hum ann ess that a  p h ysician  
can  be a  healer, as m uch as it is in  his scien tific  cap ab ilities. By 
ra isin g  issues that are m oral, religious, social, legal, econom ic, and 
w h o know s w h a t else, the very  n ew  field o f tran splantation  is show 
in g  itse lf to be the cen tral com ing-together p lace for the various 
ingredients o f the very  old field o f m edicine. It has served also as the 
m eeting ground on w h ic h  scien ce com es together w ith  the society 
from  w h ic h  it m ust d raw  its support.

T h e  techn oscien ce o f today’s reductionist research  is ch an gin g 
som ething else as w ell. T h a t som ething else is our old frien d  the 
theory o f p rim ary causes. W e are  begin nin g, ju st b arely  begin nin g, 
to look at d isease as the outcom e not o f  one p recise agency, but o f the 
concaten ation  o f a group o f factors a ctin g  together to produce a  syn 
ergism  o f etiology. W hy does one m an  sm oke two packs o f cigarettes 
a  day and n ever develop lu n g can cer, w h ile  h is n eighbor does the 
sam e and dies o f  m a lig n a n cy  in  h is fifties? W hy, in  the M iddle Ages, 
did not everyone com e dow n w ith  the p lagu e w h o w as exposed to it? 
W hy did the h eart o f R ay E dw ards fa il  w h en  m illio n s o f people m ust 
h a ve  been exposed to the virus that gave h im  h is cardiom yopathy? 
T h e  answ ers are not to be found in  th e theory o f p rim ary  causes, but 
rath er in  a n ew  approach  to b io m ed ical theory, a n ew  paradigm , as 
som e h a v e  called  it.

T h ere  are ph enom ena that c lin ic ia n s see every  day and yet h ave 
no exp lan ation  for; they seem  to fa ll  outside o f th e one-disease, one-
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cau se m odel o f m edicine. For exam ple, a  patien t w ho is optim istic 
often does better than one w ith  a gloom y outlook— w e a ll know  that, 
but none o f us yet understands the m echanism . W e also know  that not 
a ll patients benefit from  therapy that is based on our theory o f un i
tary causes. I f  10 percen t o f the sick  don’t get w e ll in  spite o f  theoreti
ca lly  ideal treatm ent, th ere m ust be som ething about them  that 
m akes them  differen t from  the vast m ajority  o f th eir fellow s. T h e 
nature o f illn ess m ay be quite a  different th in g than  w as supposed a 
hun dred years ago w h en  the bacteriologists got us started on our 
present pattern by providin g proof o f the long-held suspicion  that 
sin gle  causes do exist. It is tim e to turn our thoughts to a  n ew  model, 
in  w h ic h  such  considerations as psychological and en viron m ental 
studies sh are the stage w ith  im m unology and genetics and the bacte
riology laboratory. It is in this direction that the n ext im age o f m edi
c in e w ill be found. W hen w e a rrive  at it, w e  w ill h ave fu lfilled  the 
expections o f both our H ippocratic forebears and th eir C nid ian  coun
terparts. In the m eld in g o f their two philosophies lies the fu tu re o f 
healing.

T h e  story o f  R ay E dw ards’ heart tran splant begin s in c lassica l 
antiquity. It begins, in  fact, w ith  a m yth. T h e m yth has been the 
source o f a w ord in w estern  lan gu ages that can  be used to express not 
only w h a t tran splantation  is, but also w h at it is not. In the Iliad, 
H om er tells o f B ellerophon, an intrepid  slayer o f  m onsters w ho w as 
enjoined by the lord o f L yk ia  to k ill the god-created C him aira. B el
lerophon w as sent off on the w inged  horse Pegasus w ith  orders “to 
k ill the C h im aira  that none m igh t approach; a th in g o f im m ortal 
m ake, not hum an, lion-fronted and snake behind, a goat in  the m id
dle, and snorting out the breath  o f the terrib le  flam e o f b righ t fire.” 
T h e  w ord “ ch im era ” entered the E n glish  lan gu ag e in  two form s, the 
first o f w h ich  refers to a creatu re m ade, like  the C h im aira, o f the 
parts o f several d ifferen t in d iv id u als or species. T h e  second form  is 
used to sig n ify  an id ea w h ich  is, also lik e  the C h im aira, fa n c ifu l and 
absurd, in  the sense o f b ein g im possible to achieve. T h e  adjective 
“ c h im e ric a l” is defined in  W ebster’s  Unabridged D iction a ry  as 
“ im aginary; fa n cifu l; fantastic; w ild ly  or va in ly  conceived; that has 
or can  h a ve  no ex isten ce excep t in  the im agin ation .”

By solving the riddle o f transplantation, scientists h ave verified 
the concept o f  the ch im era  in  the first sense o f its definition, and 
debunked it in  its second. T h e  ch im era  has proved not to be ch im eri
cal a fter  all. T h e  first laboratory-created ch im erae w ere organism s 
in  w h ic h  the tissues or cells  o f a donor an im al w ere introduced into 
a recip ien t w h ile  both partners to the transaction  w ere still in  an 
inn ocen tly  em bryon ic stage o f developm ent. So fa r  h ave m atters pro-
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An illustration from Tagliocozzi’s description of the reconstruction of 
a lost nose. The splint holds the upper arm close to the head until the 
skin flap has acquired a blood supply from the vessels o f the face. 
Photograph by William B. Carter. (Courtesy of the Yale Medical His
torical Library)
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gressed sin ce those ea rly  exp erim en ts w ith  sim ple zoological form s 
o f life  that w e are  n ow  w itn ess to the gra ftin g  o f fu lly  form ed com 
p lex  organs from  one adult h u m an  b ein g to another. W e are  liv in g  
in  an  era  in  w h ic h  tran splantations are  com m on ly done o f kidneys, 
livers, and hearts, and w e w ill soon be h ea rin g  that the pan creas and 
the intestin e are also b ein g su ccessfu lly  grafted, not to m ention tissue 
from  the b ra in  itself. T h ere  m ay yet com e a  day w h en  only w hole- 
brain  tran splants continue to d efy  our m ed-tech explorers, and per
haps not even  that fea t w ill elude th e ir  in gen u ity  and n im b le fingers.

T h e  process b y  w h ic h  th e “va in ly  con ceived ” notion o f the 
ch im era  has been tran sform ed into an everyday rea lity  did not get 
un derw ay un til a fter the V esalian  rea w a k en in g  o f m edicine. I f  w e 
ignore the pious legends o f m ed ieval saints and orien tal sages w ho 
are said  to h a ve  exch an ged  various body parts o f  som e o f th eir pa
tients, w e can  travel sw iftly  through th ree m illen n ia, from  the th ir
teenth cen tury B .C .  to the sixteenth  cen tury  a . d . ,  w h en  w e encounter 
G aspari T agliocozzi, a  surgeon w ho w as also Professor o f  Anatom y 
and Professor o f M edicin e at the U n iversity  o f  Bologna. A fter T agli- 
ocozzi’s death  in  1599, the city  fa th ers com m issioned a  statue in  his 
m em ory, w h ic h  they p laced in  the u n iversity ’s anatom y theatre. To 
sig n ify  the deceased ’s m ost lastin g  contribution, h e is depicted hold
in g  in h is hand a h u m an  nose. For T agliocozzi had developed a tech
n ique o f reconstructin g that essential olfactory  appendage onto those 
w ho, for one reason or another, w ere noseless. In an era durin g w h ich  
n asal am putation  w as a com m on form  o f punishm ent, both legal and 
felonious, such  a m an  w as indeed a valu ed  citizen.

T h e  techn ique o f T a glio co zzi’s operation need not concern us; it 
is sufficient to say that it involved sw in gin g  w h a t w e today ca ll a 
p edicle flap  to the face, o f  skin  w h ich  rem ain ed  connected to the 
upper arm . T h e  arm  w as then im m ob ilized  in  p la ce  for tw elve  days 
by a  sp ecia lly  constructed splint, to a llo w  the g ra ft to seal itse lf into 
position. F ollow in g this in terval, the g ra ft w as cut free  from  the lim b, 
and th e n ew  nose gra d u ally  w orked into proper shape by a series o f 
m inor procedures. T h e  m ethod had a h igh  rate o f  success, and w as 
a p p licab le  as w e ll to the reconstruction  o f lips and ears. For a variety  
o f  reasons, it fe ll  from  fa vo r in  E urope, a lthough nose restoration is 
said  to h a ve  enjoyed great popularity  am ong certain  practitioners in 
In dia durin g the eigh teen th  and n in eteen th  centuries.

W hat is im portant about T a glio co zzi is not so m uch his tech n ica l 
inn ovation  as the in sigh t h e had about the distin ctiven ess o f each  
person’s flesh from  that o f a ll other individuals. H e gave considerable 
thought to the question o f usin g skin from  a  donor, and at last rejected 
the idea, p rim arily  b ecau se o f the im possib ility  o f keep in g two per-
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sons bound together for the requisite period o f tw elve or m ore days. 
But h e had another reason, w h ich  expresses in  a fe w  sim p le sent
ences the essen tial m ystery o f transplantation:

The singular character o f the individual entirely dissuades us 
from  attem pting this work on another person. For such is the 
force and power of individuality, that i f  anyone should believe 
that he could accelerate and increase the beauty o f union, nay 
more, achieve even the least part of the operation, we consider 
him  plainly superstitious and badly grounded in the physical 
sciences.

It w a s “ the force and pow er o f in d iv id u a lity ” that stood in  the 
w ay  o f the pred ictably  su ccessfu l tran splantation  o f tissues from  one 
adult h u m an  bein g into another. T agliocozzi, a lthough he has le ft no 
w ritten  record o f it, m ust h a ve  tried gra ftin g  skin  obtained from  
donors, and seen h is efforts fa il  every tim e. Som ehow  h e cam e to the 
rea lization  that the h u m an  body has a  w ay  o f recogn izin g tissues that 
are part o f  itself, and castin g  out tissues that are not. “ Bone o f m y 
bones, flesh o f m y flesh ,” taken in  the litera l sense, is a ccep tab le  for 
transplantation. A n yth in g else is recognized as foreign, and rejected. 
O n ly A dam  and E ve and id en tical tw in s w ould be found to qualify.

T h e  story o f tran splantation  becom es, therefore, the story o f  our 
evo lvin g com prehension that the ce lls  o f  each  o f us harbor w ith in  
them  som ething that is theirs alone, w h ich  gives them  th eir unique, 
u n ch a n gin g  ch aracter. For w an t o f  a better term , w e m ay as w e ll ca ll 
that som ething by the n am e o f “ selfn ess.” O nce the ex isten ce o f se lf
ness w as appreciated  by scien ce, it b ecam e n ecessary to hunt down 
its ingredients— w h a t is the sp ecific  quality  that a ce ll shares w ith  a ll 
o f its m ates that m akes it so sin gu larly  a part o f one in d iv id u al and 
foreign  to a ll others? W hat is the m ech an ism  by w h ich  an an im al 
recogn izes cells  that com e from  another an im al, and w h a t is the 
m ech an ism  by w h ich  it casts them  out, destroying them  as in vad in g 
undesirables? And, h a vin g  discovered the n ature o f these m ech 
anism s, h ow  m ay they be overcom e? H ow can  a potential recip ien t 
be m ade less xenophobic, less destructive o f protoplasm  from  a 
donor? In other words, how  can  one person be m ade m ore tolerant o f 
the tran splanted tissues o f  another?

W e h a ve  h ere a long list o f  questions, and there are even  a few  
m ore that w ill com e up as the n arra tive  proceeds. T h e  list o f  those 
w h o h a v e  attem pted to an sw er them  is a thousand tim es as long as 
th e n um ber o f questions itself. E ven  the n am in g o f only the m ajor 
contributors w ould  be too len gth y for c la rity  o f  description. So this
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chap ter deals not w ith  a  sin gle  researcher, but w ith  the b iom edical 
scien ce o f the late tw entieth  century, an effort not so m uch o f in 
d ivid u als as o f  great team s o f talented explorers. T oday’s and tom or
row ’s tran splantation  studies are  part o f an intern ation al cam p aign  
by m an y in vestigators cooperatin g and com peting. T h e  studies in 
vo lve N obel lau reates and forgotten graduate students, the purest o f 
in vestigations in  m illip ore scien ce and the p ragm atic  urgen cies o f 
the bedside, as w e ll as the secret personal strivin gs o f each  o f us for 
im m ortality, w h eth er o f our n am es or o f our bodies them selves. On 
th e list, and prop erly  so, are som e o f the great m oral questions o f our 
society. For ph ysician s, the questions u ltim ately  find their focus w ith  
our patients, w ho, lik e  R ay Edw ards, h ave com e to us because they 
seek h ea lth  and som etim es a leg acy  o f life.

From  tim e to tim e, a p h ysician  did m an age to tran sfer som e bit 
o f  tissue from  one in d iv id u al to another. T h ese exp erim en ts seem  to 
h a ve  succeeded only on in freq u en t occasions, and even m ore rarely  
w h en  the host w as hum an. To illu strate one o f those rare occasions 
on w h ic h  a  gra ft is said  to h a ve  succeeded in spite o f the overw h elm 
in g  odds, there is the story related  by W inston C h u rch ill in  h is My 
Early Life. It took p la ce  durin g the Sudanese w a r in  1898, and details 
h is donation o f a sw atch  o f skin  to a wounded com rade-in-arm s:

M olyneux had been rescued from certain slaughter by the hero
ism of one o f his troopers. He was now proceeding to England in 
charge o f a hospital nurse. I decided to keep him  company. 
W hile we were talking, the doctor cam e in to dress his wound.
It w as a horrible gash, and the doctor was anxious that it be 
skinned over as soon as possible. He said something in a low tone 
to the nurse, who bared her arm. They retired to a corner, where 
he began to cut a piece o f skin off her to transfer to M olyneux’s 
wound. The poor nurse blanched, and the doctor turned upon 
me. He w as a great raw-boned Irishman. “Oi’ll have to take it off 
you,” he said. There was no escape, and as I rolled up my sleeve 
he asked genially, “Y e ’ve heard of a man being flayed aloive? 
Well this is w hat it feels loike.” He then proceeded to cut a piece 
o f skin and some flesh about the size o f a shilling from  the inside 
o f my forearm. My sensations as he sawed the razor slowly to 
and fro fu lly  justified his description of the ordeal. However, I 
managed to hold out until he had cut a beautiful piece of skin 
with a thin layer of flesh attached to it. This precious fragm ent 
was then grafted on to my friend’s wound. It rem ains there to 
this day and did him  lasting good in many ways. I for my part 
keep the scar as a souvenir.
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T h is anecdote can  be looked at in  any o f three possible ways: it 
m ay be en tirely  true, in  w h ic h  case it represents one o f those ex 
trem ely rare exam p les o f a successfu l graft in  an unprepared host; 
or w h at C h u rch ill considered to be a successfu l gra ft w as sim ply his 
rejected  and m um m ified  donation actin g as a coverin g on the luck- 
struck M olyn eux’s arm  un til the recip ien t’s ow n skin grew  in from  
the edges o f th is re lativ e ly  sm all area; or finally, there is a lw ays the 
possibility  that the w h ole story is apocryphal. M olyneux n ever chose 
to pub lish  his ow n version  o f the events, nor did the “ great raw-boned 
Irish m an ” w ho actu ally  did the C hurch ill-flayin g. C aught betw een 
rea lity  and the ch arity  due the m em ory o f a great m an, I choose the 
second possibility  as the best exp lan ation  for this m ira c le  o f the 
surgeon’s art.

As the result o f the w ork o f several nineteenth-century resea rch 
ers, it grad u ally  cam e to be appreciated  that autografts (tissue from  
the sam e anim al), allografts (tissue from  an an im al o f the sam e 
species), and xen ografts (tissue from  a different species) each  behave 
in  totally d ifferen t w ays w h en  tran sferred  from  an exp erim en tal 
donor to a recipient. In the first two decades o f the tw entieth  century, 
several percep tive research ers began to consider that the virtu a lly  
u n iversa l fa ilu re  o f a llografts w as due to som e as yet un fath om ab le 
process o f im m unity. In their foresighted  form ulation, grafts w ere 
rejected because the recip ien t’s body w as im m un e to them  in  the 
sam e w ay  as it m igh t be im m une to an y other foreign  m aterial. Not 
only that, but im m unity w as found to be h ig h ly  specific for the p artic
u lar  donor w ho contributed the foreign  tissue. T h ere  b egan  to be 
d iscovered som e c lear exp erim en tal intim ation  that each  organism  
has a d istin ctive self, w h ich  the distin ctive s e lf o f a recip ien t recog
nizes as foreign, and therefore sets up an  im m une reaction  against. 
As in other im m un e reactions, the foreign  m aterial carries sub
stances called  antigens, w h ich  are sp ecific to itse lf only. W hen the 
host detects such  a foreign  antigen, it produces an  antagonist to it, 
w h ich  is like  the antibody that com bats in vad in g b acteria  or viruses. 
T h e  antigens in a virus cause the patien t to m ake antibodies that 
com bat the m icrobes by becom ing involved in the process by w h ich  
they are destroyed. In the sam e w ay, the tissue antigens o f the tran s
planted gra ft start off a cascade o f events that result in  the production 
o f k ille r  cells  w h ich  attack  it.

T h e  process o f gra ft rejection  w as grad u ally  recognized as a pro
cess sim ilar  to an antibody-antigen reaction. Q uite sim ply, the host 
recognizes the foreignn ess o f the grafted  tissue and produces k iller  
cells  again st it, w h ich  h elp  to destroy it. From  the observations o f 
several investigators o f various n ationalities, it b ecam e c lear  that
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ea ch  in d iv id u al has his ow n very sp ecific  kind o f antigens, as specific 
in  fa ct as h is fingerprints. T h e  transplantation  im m une-response 
theory achieved  its final verification  in  1944, w hen  a young O xford 
zoologist n am ed Peter M edaw ar designed an exp erim en t proving 
beyond doubt that repeated g ra ftin g  from  the sam e donor results in  
a cceleration  o f the rejection  reaction. F ollow in g this, h e began a 
series o f  b rillia n tly  conceived  researches that h ave form ed the basis 
o f m uch o f the m odern in vestigation  into tran splantation  biology and 
th e ph enom ena o f rejection  and tolerance.

This, then, is the m ech an ism  o f recognition  and o f rejection  a ll 
in  one. T h e fluids and cells o f the host recogn ize the donor’s antigens 
as b ein g not th eir own, and create the substances that lead to destruc
tion o f the foreign  graft. F urther attem pts at gra ftin g  in crease the 
ferocity  o f the casting-out process.

O nce the n ature o f rejection  w as established, the hunt began to 
find m ethods o f typin g the tissue antigens in  the sam e w ay that blood- 
group antigen s are  typed. T h e  an alogy betw een  blood and other tis
sues is c lear— a  blood tran sfusion  is, a fter a ll, only a type o f tran s
plant, but it is a tran splant o f a  m aterial w hose m ajor antigens 
are shared by large proportions o f the population, m akin g tran sfu 
sion re lative ly  safe. T h e  antigen s involved in organ transplantation, 
how ever, are fa r  m ore varied. N evertheless, they too can  be d iv id 
ed, fortunately, into those w h ich  are m ajor and those w h ich  are 
fa r  less significant. T h e  search  for the m ajor tran splantation  an ti
gens began in  the late 1940s, and by the early  1950s it w as possible 
to carry  out a p rim itive kind o f tissue-typing, analogous to the w ay 
in  w h ich  a pint o f  blood is typed and cross-m atched to a potential 
recipient.

O ver the succeedin g three decades, tissue-typing im proved to the 
point w h ere it now  show s prom ise as a poten tially  usefu l tool in 
m atch in g up a proposed organ donor w ith  a host. E ven its n am e has 
been chan ged— it is called  histocom p atibility  testing. It is now  know n 
that there are sp ecific areas on the sixth  chrom osom e o f each  ce ll in 
our bodies w h ic h  carry  a ll o f the know n m ajor h istocom patibility  
antigens. M ethods h ave been devised to test for the presence o f the 
strongest o f these h istocom p atibility  antigens, or tran splant an ti
gens. D ependin g on the degree o f sim ilarity  betw een donor and re
cipient, the result o f the testing is c lassified  as an A, B, C, or D m atch. 
It w ould com plete a sym m etrical scien tific  saga i f  I could tell you that 
an A m atch  m eans p erfect com patib ility, but it m ost assuredly does 
not, sin ce so m any other m inor antigens are involved in  the outcome. 
A t the present tim e, histocom p atibility  testing can  only serve as a
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u sefu l gu ide for transplantation. W ith fu rth er developm ent, it is not 
beyond the ran ge o f possibility  that it w ill one day b e a m u ch  m ore 
re lia b le  m ethod o f m atch in g a recip ien t w ith  a  donor.

W ith tissue-typing b ein g such  a ch an cy  affair, it cannot be de
pended upon as a m ethod o f avoid in g rejection  o f an a llograft. T h ere  
rem ain  two other log ica l avenues: eith er m ake the im m un e system  
o f the host m ore tolerant to the transplantation  antigen s o f the donor, 
or m ake the donor tissue itse lf  less m en acin g. T h e  latter approach 
h as not yet m et w ith  significan t success. T h e  form er, how ever, the 
a ch ie v in g  o f acquired  tolerance, has fared  so w e ll in  the laboratory 
that it has proved to be a p ra ctica l b asis upon w h ic h  to carry  out 
con tin uin g research. It is, in  fact, the p rin cip le  upon w h ic h  present- 
d ay tran splantation  techniques h a ve  been developed.

Ideally, w e w ill one day h ave m ethods by w h ich  an optim al cross
m atch  o f donor w ith  recip ien t w ill be possible. W hen w e can  accom 
p lish  this, it m igh t be com bined w ith  th e use o f  in jection s o f an 
approp riate serum  into the host (or som e other sp ecific m ethod o f 
m an ip u la tin g  the im m u n e system ) so that an acquired  tolerance to 
the donor antigens, both m ajor and m inor, is q uickly  b u ilt up in  order 
to com bat an y residual incom p atib ility. A llo g ra ftin g  could then be 
carried  out in  re lative  safety. T h ere  h ave a lready been several N obel 
P rizes aw arded  for such  studies, w h ic h  h a ve  elucidated  not only the 
b asis o f  rejection, but the basis o f  tolerance as w ell. M a cfarlan e  B ur
net and P eter M edaw ar are  probably the best know n o f the in vestiga
tors w ho h a v e  clarified  the ea rlier obscurity in  w h ich  the b asic  n a
ture o f these m ech an ism s w as hidden for so long.

U n til scien ce has ach ieved  its goal o f  p erfect im m u n ological 
tolerance, less satisfactory  m ethods w ill h a ve  to suffice, in  order that 
donor tissue m ay be transplanted  w ithout rejection. T h e  only situ a
tion in  w h ic h  there is no im m unologic problem  is the one in  w h ich  
donor and recip ien t are id en tica l tw ins, since, com ing from  the sam e 
egg, they h a ve  the sam e antigens. T h e  im m u n e m ech an ism s o f one 
tw in  do not consider the antigen s o f the other to be foreign, because 
they are  the sam e as h is own. Indeed, the first long-term  successfu l 
k idn ey tran splant w as accom p lished  betw een  such  tw in s at Boston’s 
Peter Bent B righ am  H ospital in  1954. M any m ore h a ve  been done 
since.

B ecause specific m ethods are not yet availab le , tran splantation  
team s h a ve  had to rely  on gen eral approaches tow ard suppressing 
the en tire im m un e m ech an ism  o f the host. I f  a  recip ien t’s ab ility  to 
form  effective  im m u n e defenses is inhibited, he w ill be less ab le  to 
fight off the an tigen s o f donor tissue. T h e  trouble is, o f  course, that
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there is no w ay  to lim it the in h ib ition  to a ffectin g only those defenses 
directed again st the tran splan t itself; suppressing the im m un e sys
tem  com prom ises its a b ility  to fight a ny  substance w h ich  is foreign, 
in clu d in g bacteria , viruses, and other m ore un u su al in vad in g agents. 
T h e  p rice  paid  for im m unosuppression  is infection.

C aught ’tw ixt the S cy lla  o f sepsis and the C harybdis o f rejection, 
tran splant p h ysician s h a ve  becom e consum m ate h igh -w ire artists. 
T h e  d elicate  b a la n ce  betw een  the tw o perils has been very  difficult 
to ach ieve, and is easily  upset by the m ost m in im a l ch an ge in  c ircu m 
stances. To preven t tip pin g the patien t over into the w hirlp ool o f 
rejection, the c lin ic ia n  has an a rray  o f im m unosupp ressive drugs; to 
keep the com prom ised host from  fa llin g  into the grasp in g arm s o f the 
m onster infection, there is an even m ore im pressive arm am en 
tarium  o f antib iotics and asep tic technologies. T rea d in g  w a rily  the 
tigh tly  strung w ire, carry in g  som e o f ea ch  set o f  nostrum s in  eith er 
hand, is the tran splan t surgeon, the patient perched precariously  on 
h is back. O f course, the surgeon is not alone, but is bein g cheered on 
by the counsel o f  an  au d ien ce o f advisers: the im m unologists, the 
geneticists, the pharm acologists, and the internists. A n unexpected 
shout, or one w h ich  is too vociferous, from  one or another group m ay 
topple h im  to fa ilu re. On h igh  and a lw a y s teetering, the transplanter 
is the m ost v isib le  doctor in the hospital, and the m ost vu ln erab le—  
h im se lf a ch im era , in  equal parts a hero and a goat, seem ing now  like  
the one, now  lik e  the other.

W hen im m unosuppression  reached  a  stage o f developm ent 
w h ere it w as o f p ra ctica l use, the era o f  c lin ica l organ tran splan ta
tion began. T h e  surgeons, o f  course, had been at w ork long b efore the 
scientists, tran splan tin g structures b ack  and forth in  the laboratory 
betw een  species and in d ivid u als as though the only th in g that m at
tered w as tech n ica l proficiency. T h ey  began in  the earliest years o f 
the tw entieth  century. B etw een 1904 and 1910, the pioneerin g A lexis  
C arrel, h im se lf a tran splant from  F ran ce to C hicago, carried  out a 
series o f exp erim en ts w ith  h is associate C harles G uthrie, in w h ich  
kidneys, hearts, and other organs w ere grafted. It w as durin g this 
period that he developed the m ethod o f blood-vessel anastom osis that 
b ecam e the basis o f the standard techn ique that has been used by 
surgeons ever since. For this, he w as aw arded  the N obel P rize in  1912. 
A lthough h is u ltim ate a im  w as to use his operation to treat patients 
w ith  kidney fa ilu re , he soon realized  that such a c lin ica l application  
w ould  be im possible un til the b asic  b io logical problem  o f rejection 
had been solved. In a  1914 letter to the Sw iss surgeon Theodor Kocher, 
h e wrote:
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Concerning homoplastic transplantation [allografts] o f organs 
such as the kidney, I have never found positive results to persist 
. . .  whereas in autoplastic transplantation [autografts] the result 
w as alw ays positive. T he biological side of the question has to be 
investigated very m uch more and w e must find out by what 
m eans to prevent the reaction of the organism  against a new 
organ.

A ctu ally , C arre l’s associate, G uthrie, had provided a c lu e to the 
“b io logical side o f the question” tw o years earlier, w h en  h e wrote:

No one, though m any experim ents have been reported, has yet 
succeeded in keeping an anim al alive for any great length of 
tim e w hich carried the kidney or kidneys of another anim al 
after its own kidneys were removed. . . . The outlook is by no 
m eans hopeless and the principles o f immunity, w hich yield 
such brilliant results in m any other fields, would seem to be 
worthy of being tested in this case.

A s th e b io logical basis o f rejection  w as bein g elucidated, efforts con
tinued to gra ft tissues and organs betw een  unrelated  individuals. 
A lth ough  u n ifo rm ly  un successful, these experim ents did h ave the 
m erit o f contrib uting to an understanding o f how  best to overcom e 
the strictly  tech n ica l problem s o f p lu ggin g one person’s organs into 
another person’s circu lation. A lm ost a lw ays, the surgery w as done in 
the laboratory, but every  once in a very  great w h ile  a desperate c lin i
c ian  w ith  a desperate patient tried to scale  the im possible m ountain 
w ith  a h u m an  kidney transplant, a lw a y s in  vain.

W ell, a lm ost alw ays. In 1947, three enterprising young H arvard 
surgeons, C h arles H ufn agel, D avid  H um e, and E rnest Landsteiner 
(the latter tw o w ere residents in  train ing), im planted a fresh  cadaver 
kidney into the upper forearm  o f a young w om an  n ear death o f acute 
shutdow n o f her k idn ey tubules. B ecause the recip ien t w as b arely  
c lin g in g  to life , it w as decided not to attem pt to b rin g  h er to the 
operating suite. U sing strict asepsis, the dead donor’s k idney w as 
brought to a  sm all end room  on one o f the Peter Bent B righ am  H ospi
ta l w ards, and tran splanted by th e lig h t o f  tw o sm a ll gooseneck study 
lam ps. It began  to fun ction  im m ediately, w ith  c le a r  drops o f urin e 
gra d u ally  fillin g  a bow l held under its ex it duct, the ureter. T h e  organ 
survived  only a few  days b efore bein g rejected, but durin g those few  
days it fun ctioned w e ll enough to c lear the patien t’s blood o f so m uch 
o f its im p u rity  that she w en t from  near-com a to becom ing alert, as
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she recovered from  h er term in al urem ia. Fortunately, h er ow n non
fu n ctio n in g k idn eys still had in  them  the ab ility  to reverse their 
dow n h ill course, and the short period durin g w h ic h  h er donor organ 
tided h er over w as a ll that she needed. T w o days a fter  the rem oval 
o f  the rejected  transplant, she b egan  to m ake u rin e on h er own, 
stepped b ack  from  the p recip ice  o f death, and w en t on to regain  her 
h ea lth  u n eventfu lly.

M eantim e, P eter M edaw ar and others had m ade great strides in 
track in g  dow n the u n derlyin g th eoretical fram ew o rk  o f transplant 
im m unology. In the issue o f N ature  for O ctober 3,1953, M edaw ar and 
tw o colleagu es described a series o f  exp erim ents in  w h ic h  they had 
produced w h a t they called  “ activ ely  acquired  tolerance,” by in ocu lat
in g m ouse cells into another m ouse w h ile  it w as still in  utero and 
th erefore had not yet developed its im m unologic defenses. T h e cells 
survived, and th eir an tigen s b ecam e recogn ized  by the m atu rin g a n i
m a l as bein g part o f itself. A ccordin gly, for the rest o f the recip ien t’s 
life , skin  from  that sam e donor m ouse could be transplanted w ith  
im pun ity  to the other an im al. T h e  p rin cip le  u n derlyin g the exp eri
m ents w as expressed  in  the second sentence o f th at lan d m ark  paper: 
“ M am m als and birds n ever develop, or develop to only a lim ited  
degree, the pow er to react im m u n o lo gically  again st foreign  hom olo
gous tissue cells  to w h ic h  they h a ve  been exposed sufficiently early  
in  foetal life .”

T h e  sign ifican ce o f M ed aw ar’s w ork la y  in  its h a vin g  dem on
strated, a lb eit in  a  laboratory setting fa r  rem oved from  any c lin ica l 
im plications, that it w as possible to p ierce the h itherto im penetrable 
b arrier that had prevented su ccessfu l a llograftin g. As im portant as 
the paper w as in  its pu rely  scien tific  sense, it w as even m ore im por
tant as an ex c itin g  stim ulus to other researchers. N ot only in  the 
laboratories but in  th e hospitals as w ell, a  n ew  optim ism  developed 
that the solution to the problem s o f gra ft rejection  m igh t be w ith in  
reach, usin g a form ulation  that w as consonant w ith  the schem es of 
N atu re h erself. Shortly thereafter, an even t occurred in  Boston that 
catalyzed  the excitem en t to an even  h igh er pitch: another group o f 
surgeons at the Peter B ent B righ am  H ospital su ccessfu lly  tran s
planted a  kidney from  one m em b er o f a p a ir  o f id en tical tw in s to the 
other.

O f course, such  a  success had no b earin g on the question o f 
im m un ologic tolerance, sin ce each  id en tical tw in  has ex a ctly  the 
sam e gen etic  structure and therefore e xa ctly  the sam e transplant 
antigen s as does his brother. N evertheless, it w as a c lin ica l accom 
plish m en t o f  the greatest m agnitude, dem onstrating that the 
su rg ical techn iques had been perfected, and a ll that w as need-
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ed w as a w orkab le  solution to the problem s o f a llo g ra ft rejection.
T h e  first c lin ica l attem pt at such  a solution w as, in  retrospect, 

m ore lik e  a  flam eth row er than  a  w ell-d irected  arrow . Instead o f h it
tin g the b u ll’s-eye, it very  n early  destroyed the en tire target. Several 
patients, in  Boston and in  Paris, w ere g iven  X -ray treatm en t to the 
en tire  body, based on prior dem onstration in  the laboratory that the 
im m u n e system  m igh t be suppressed by such  a gross b u rn in g insult 
to its integrity. T h e  results proved to be too un predictab le and too 
dangerous to ju stify  continuation  o f the work. Som e o f the patients 
b ecam e so im m une-suppressed th at they required  bone-m arrow  
tran splants in  an attem pt to h elp  them  w ard  off the overw h elm in g 
in fection s to w h ic h  the scorch in g m ade them  susceptible. T h ere  w as 
only one su rvivor am ong the tw elve irradiated  patien ts w ho received  
k idn ey a llografts  at the Peter Bent B righ am  H ospital betw een  1958 
and 1962.

W h ile  the c lin ica l attem pts at w hole-body irradiation  w ere being 
carried  out, b asic  scien ce laboratories w ere abuzz w ith  attem pts to 
develop a drug that could accom p lish  the sam e ob jective m ore safely. 
S in ce it w ould  obviously be a lon g tim e b efore M ed aw ar’s concepts 
o f  a ctiv e  acquired  tolerance m igh t result in a  u sefu l patient-directed 
reality, p h arm acologic  suppression o f the im m un e system  w as the 
log ica l aven u e in  w h ic h  to go shopping. A gain , it w as in  the form  of 
an a rtic le  in  N ature  that the n ew s cam e that such  a th in g m ight be 
practicable: on June 13, 1959, Robert S ch w artz and W illiam  D am a- 
shek  o f the T u fts  M edical School reported that they had reduced the 
rejection  process in  rabbits by the d a ily  in jection  o f an an tim etab olic 
agen t called  6-m ercaptopurine. T h is drug, a lthough it m odified the 
p atien t’s im m u n e response, did not suppress it so deeply and u n iv er
sa lly  as did irradiation . T h e  authors m ade a strik in g point that w as 
greeted w ith  h op efu l en thusiasm  b y  every research er w ho had even 
the m ost p erip h eral interest in transplantation: “ In the drug-treated 
an im a ls it is apparen t that a lthough antibody production in  general 
is not blocked, a gross dysfunction  o f the inform ation-storing device 
has occurred.”  In other words, the process o f recognition  o f foreig n 
ness w a s b ein g affected  by the drug. In the conclusion  o f the paper, 
the research es w ere linked  to those o f M edaw ar: “ In an y event, these 
exp erim en ts in d icate that the term  ‘acq uired  im m unologic toler
a n ce ’ previously  used only for the response o f the im m atu re an im als 
needs to be broadened to in clu d e drug-induced tolerance.”

T h e  great race w as on, to develop, both in  the laboratory and 
c lin ica lly , the proper drugs for im m unosuppression  and the proper 
crite ria  for th e ir  use. Roy C aine, a youn g E n glish  surgeon, began 
exp erim en tin g w ith  6-m ercaptopurine in  dogs, and th in gs w en t w ell.
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H e w as aw arded  a fe llo w sh ip  to continue h is w ork at the H arvard  
M edical School, and set up shop in  the laboratories o f the Peter Bent 
B righ am  H ospital in  July i960, under the general direction  o f the 
gu id in g sp irit b ehind  a ll the B righ am  transplant w ork, Dr. F ran cis 
D. Moore, successor to H arvey C ush in g and E lliot C utler as c h ie f  o f 
surgery. W orking w ith  one o f the surgeons w h o had done the origin al 
tw in  transplant, Joseph M urray, C ain e prepared the protocols for the 
first attem pts to tran splant a k idn ey into a drug-suppressed patient. 
F irst usin g 6-m ercaptopurine and then a closely  related  com pound 
called  azathioprine, the B righ am  team  ach ieved  success. B efore long, 
sa fe  and effective  m ethods o f k idn ey tran splantation  had been d evel
oped in  en ough A m e rican  and E uropean centers that the procedure 
b ecam e p ra ctica l for in creasin g num bers o f recip ients. W ith use o f 
an artific ia l k idn ey m ach in e  to c lear  the blood o f im purities, patients 
w ere  en abled  to w a it u n til a  proper donor w as availab le , and then to 
undergo the procedure.

As m igh t be expected, the results o f iden tical-tw in  transplants 
h a ve  a lw ays been excellen t, follow ed by those betw een  close rela
tives, in  w hom  histocom p atib ility  testing show ed that an tigen ic  d if
feren ces w ere less significant. But for the m ajority  o f  recipients, the 
donor has been a young person w ho has ju st been  pronounced dead. 
W ith  proper m a tch in g and ca refu l m anagem ent o f im m unosuppres
sion, the so-called cad aver kidney has an excellen t probability  o f 
im p lan tin g successfu lly. M ajor tran splant centers now  report 95-100 
percen t success rates in  tran splanting kidneys betw een iden tical 
tw ins, and tw o-year figures for both related  and cad aver donors o f 
better than 80 percent. A lthough som e o f the continuin g im prove
m ent is related to the ever-in creasin g sophistication  o f histocom pati
b ility  testing, m ost o f it is due to m ore sk illfu l m an agem en t o f im 
m unosuppression, w h ich  has led to a gen era l policy o f attem pting to 
decrease its inten sity  to the m in im um  required for each  patient. T h e 
resu lt has been low er in fection  rates, apparently  w ithout an y in 
crease in  the frequ en cy o f rejection.

T h ere  h a ve  been tw o other m ajor factors in the present optim is
tic outlook for m ost tran splant patients: the use o f steroids and the 
developm ent o f cyclosporine, an agent derived from  a fungus, and 
found quite seren dipitously w h en  its d iscoverer dug up a sam ple o f 
earth  w h ile  on a recreation al cam p in g trip in N orw ay. T h e steroids, 
cortisone com pounds produced by the outer portion, or cortex, o f the 
adren al gland, h a ve  long been know n to h ave an im m unosuppressive 
action, but one that is not e ffective  enough by itse lf to prevent re jec
tion. W hen steroids are com bined w ith  azathioprine, how ever, the 
im m unosupp ressive effect o f  each  is en hanced  by the other. More-
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over, i f  an organ is suddenly threatened by rejection  durin g the post
op erative w eeks or m onths, a b rie f period o f increased steroid dose 
w ill often preven t the catastrophe from  occurring.

C yclosporine, first noted in 1974 to h ave im m unosuppressive 
qualities, has been in  general use sin ce 1983, and has rap id ly  becom e 
the m ajor drug utilized  in transplantation. U n like azathioprine, it 
does not depress the activ ity  o f bone m arrow , and is therefore m uch 
less lik e ly  to leave  the patient exposed to the danger o f sepsis. M ore
over, it seem s to h ave less o f a depressive effect on those im m une 
responses that are im portant in preven ting b acteria l and vira l in fe c 
tions. B ecause o f the decreased in ciden ce o f sepsis, patien t su rvival 
in a ll types o f transplantation  has been im proved by this g ift from  the 
fu n gu s w orld. In fact, it is fa ir  to say that the introduction o f cyclospo
rin e has resulted in such  a revolution in the techniques o f safe im 
m unosuppression that only 10 percent o f k idney grafts are  today lost 
b ecause o f rejection.

N o m ajor p h arm acologica l agen t is w ithout m ajor side effects, 
but those o f cyclosporin e h ave proved to be m ore m an ageab le  than 
those o f the others. Not only that, but its use tends also to decrease the 
required dose o f steroid, so that the side effects o f this agent as w ell 
a re  lessened. In addition to its other virtues, cyclosporin e has m ade 
h istocom p atibility  testing a less cru cia l determ inant o f success.

T h ere  are other m ethods o f im m unosuppression, such as m ono
clonal antibodies, and the use o f antilym phocyte and antithym ocyte 
globulins, w h ich  have lim ited  c lin ica l usefuln ess at present, but 
w h ich  do hold out som e hope o f greater effectiveness in the future, 
p rim arily  because they are based on theoretical prin cip les that w ill 
be prom isin g areas for ongoing research for years to come. Not en 
tirely  surprisingly, blood transfusions seem  to suppress im m unity to 
allografts, a lthough the un derlyin g m ech an ism  is still a  bit o f a  rid 
dle. B eing a llografts them selves, and b ein g incom patib le in m inor 
w ays w ith  the recipient, it m ay be that preoperative blood tran sfu 
sions act in som e w ay  to prepare the host’s im m une m ech an ism s for 
the even tual “b ig  g ra ft” by in creasin g certain  blood constituents that 
suppress rejection. A ll o f th is is too n ew  ju st now, and ju st a little  too 
abstruse, to require an yth in g beyond m ere m ention.

T h e  transplantation  o f kidneys has been the prototype for the 
transplantation  o f a ll other organs. So convinced w as the U n iversity 
o f  Colorado’s Dr. T hom as Starzl o f the potential for successfu l a llo 
gra ftin g  o f the liv e r  that h e refused to becom e discouraged even after 
his first five patients died w ith in  three w eeks o f the operation in 1963. 
F in ally , in  1967, the operation succeeded in a one-and-a-half-year-old 
g ir l w ith  a m align an t liv er  tum or. She lived  for thirteen  m onths, and
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w hen  she fin ally  succum bed, it w as not due to rejection  or sepsis, but 
to recurren t can cer. E ach  o f S tarzl’s n ext e igh t patients survived  for 
periods o f betw een  two and th irty  m onths. T h e  operation w as thereby 
proved to be feasib le. A lthough a n um ber o f other centers later took 
up the w ork o f liv e r  transplantation, Dr. Starzl, now  at the U n iversity  
o f  Pittsburgh, continues to be the w orld ’s leader in  that field. T h e 
liv er  is a m uch m ore com plicated  organ than eith er k idn ey or heart, 
yet liv er  a llografts now  h ave a su rvival rate at one year o f 75 percent 
for ch ildren  and 60 percent for adults. H istocom patibility  testing 
does not p lay  a m ajor role in  liv er  transplantation. Su itable  cadaver 
donors are so difficult to acq uire that it has been n ecessary to m ake 
use o f alm ost an y liv e r  that seem s close enough in  size.

“ Alm ost an y liv er  that seem s close enough in  size.” T h in k  about 
that for a m om ent. It flies in  the fa ce  o f  everyth in g that seem in gly  led 
up to it, and o f an y c la im  m ade by the transplanters that they are 
scientists. O f w h a t benefit the extraord in ary  research  a ccom p lish 
m ents o f the M edaw ars and Burnets, and o f w h at sign ifican ce the 
cav alcad e o f chapters in this book that describe the grad u al entry o f 
scien ce into m edicine? W hen a ll is said  and done, h ere w e are trans
plantin g livers, and hearts too, protected p rim arily  by a drug seren- 
dipitously discovered (unearthed, litera lly ) from  an obscure Scan di
n avia n  fungus, a drug w hose rea l action  is still so e lu sive that it 
evades our best attem pts to understand it. W e use cyclosporin e be
cause it w orks— exp lanation s can  com e later. T h is is one o f those 
m any situations w h ere the boys and girls  in  the lab  h a ve  to play 
catch-up w ith  th eir fe llow s on the hospital w ards, instead o f te llin g 
them , in  true scien tific  fashion , how  to do th eir work. T h e ir  exp la n a 
tions are d riftin g  in, but the c lin icia n s w ill rem ain  w a y  out in front 
for som e tim e yet to com e.

O f a ll the clum sy constructions that are  part o f  the florid verb i
age used in  leg a l form alities, a  can didate for the least fe lic itou s is 
that p ain fu l ph rase “ purports and holds h im se lf out to be,” w h en  it 
is used again st a craftsm an  or professional person bein g sued for an 
unfortunate outcom e o f h is efforts. W ith those cru el words, the recip 
ient o f  a subpoena is inform ed that, contrary to the evid en ce o f h is 
en tire career, h e is not actu ally  a sk illed  m em ber o f his gu ild  but only 
som eone w ho lays c la im  to that honored position. I h ave seen the 
most self-confident o f surgeons figuratively  crin ge w hen  they speak 
about the effect o f seein g this kind o f term inology leap  up at them  
from  the closely  typed lin es o f hyperb olic prose com posed by som e 
zealous attorney. W hy then, i f  it is so p a in fu l to th in k about, do I 
b rin g up the purporting and hold ing out in a section o f this book
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that deals w ith  one o f the greatest trium phs o f the p h ysic ian ’s art?
M y purpose is to rem ind  a ll o f  us, doctors and laym en  alike, that 

even in  th is m ost scien tific  age o f m edicine, there is indeed an  under
ly in g  laye r  o f delusion, even  i f  it is p rim arily  a deluding o f ourselves 
that is at w ork. As ph ysician s, w e certain ly  do purport— not only do 
w e purport to be healers, but w e purport also to use in  our h ea lin g  the 
m ost m odern o f the m ethods o f m ed ical science. Most o f the tim e, w e 
are  e x a ctly  w h a t w e present ourselves to be— but not alw ays. On 
occasion, w e are as gu ilty  as the standard subpoena w ould h ave us. 
W e hold ourselves out to be som ething that w e are rea lly  not. W e are, 
a fter a ll, not rea lly  scientists. W e h a ve  discovered, as our herb-dosing 
forebears did in s im ila r  situations, the em p irica l fa ct that a drug 
n am ed cyclosporin e has such an effect on the im m un e system  that it 
a llow s us to tran splant organs from  one person to another. By trial 
and error, alm ost by happenstance, w e h ave fa lle n  on a w onder fu n 
gus w hose real action  is an enigm a. A lth ough  our laboratories com e 
d aily  closer to som e b io logical exp lication , the urgen cies o f  patient 
care h a ve  dem anded a c lin ica l lau n ch  b efore a ll the b asic  m ech 
anism s are clarified . Out goes histocom p atibility  testing, out goes 
acquired  tolerance, out go a ll o f the tru ly  scien tific  precedents to this 
supposedly (and purportedly) m ost scien tific  m om ent in  our history. 
N o one w ould presum e to a rgu e that the introduction o f cyclospor
in e is scien ce at work. It is not scien ce— the introduction o f cyclo 
sporine is an  exam p le o f the art o f m edicine. I f  the th in g  works, 
and it does not vio late the d ictum  o f p rim u m  non  nocere, w e 
should dam n w ell use it and let the scien tific  proof com e later. H ere 
w e are  d ealin g  w ith  the etern al conflict betw een the scientist and 
the healer. As long as m ed icin e rem ain s an art, as it forever must, 
that conflict w ill a lw ays be resolved in  favor o f  the healer.

I am  one o f those w ho b elieve that the term  “m ed ical scien ce” 
has in  it the m akin gs o f an oxym oron. In the sixteenth  and seven 
teenth centuries, scien ce b egan  to enter the consciousness o f  the 
healers. E xcep t in  a  theoretical sense, it could not be applied  to the 
d iagnosis o f  disease u n til the early  n in eteen th century, or to its treat
m ent un til fifty years later. S ince then, the scien ce o f h u m an  biology 
has le ft o ff bein g a handm aiden — it has becom e the greatest partner 
that m ed icin e w ill ever have. But the tw o a llies  m ust not be confused 
w ith  ea ch  other. T h e  h ea lin g  o f the sick  rem ain s an  art, and it re
quires a spectrum  o f sk ills  that ran ge in  rigor from  those that deal 
w ith  the ce llu le  to those that deal w ith  the psyche. Som etim es it 
includes even  a bit o f w ell-intentioned subterfuge. A s long as ju d g 
m ent, c lin ica l intuition, and bedside decision -m aking are  m ajor com-
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ponents in the treatm ent o f sick  people, a ll h a il to the art o f m edicine. 
And a ll h ail, also, to those tw o most un scientific  o f the p h ysic ian ’s 
resources: listen in g to the patient, and carin g  about him .

Judgm ent, c lin ica l intuition, decision -m aking— the taste and the 
sm ell, i f  you w ill, o f a patient, h is needs, the surroundings o f his 
disease, and the pathophysiology o f the process that has brought him  
to the doctor— these are the real ingredients o f the art o f  card iac 
transplantation. S cien ce brought us to the point w h ere  w e dared to 
th in k about such  a ch im erica l fantasy, and even gave us the tech n i
ca l m eans to m ake it possible. T h e  u ltim ate step and the ultim ate 
success by w h ic h  the ch im era  b ecam e a rea lity  w as, how ever, the 
product o f a  strictly  c lin ica l sense o f w h at is right, o f e xa ctly  w h at it 
is that this p a rticu la r  patient, at this p a rticu la r stage o f h is disease, 
needs at th is p a rticu la r  tim e. It in volves also an  inform ed guess about 
w h a t w ill happ en  i f  h e does not get it.

T h is  p a rticu la r  patient, the one I w an t to tell about, is R ay Ed
w ards, and h is p a rticu la r tim e w as M arch  10, 1986. He w as the 
b en eficiary  o f  e igh t decades o f laboratory research  and alm ost 
tw enty years o f c lin ica l studies, w h ich  had resulted in  perfection  of 
the su rg ical m ethods and recent rapid  progress in the prevention  of 
rejection. A lex is  C arrel and C h arles G uthrie got things started in  1905 
w hen  they transplanted  a puppy’s heart into the neck o f a large  adult 
dog, and saw  it beat n orm ally  for tw o hours. A  long series o f studies 
w ere undertaken  by a n um ber o f investigators over the succeeding 
years, but n ever w ith  an y thought o f a p p ly in g the w ork in an y c lin i
c a l situation.

T h e  p icture chan ged considerably in  1953, w h en  the heart-lung 
m ach in e  cam e into use, because it allow ed both o f those organs to be 
replaced  durin g the tim e it takes to rep a ir abn orm alities o f  the m ajor 
vessels and the atria l and ven tricu la r cham bers. T h ere  w as thus 
a v a ila b le  a p iece o f  equipm ent that could bypass the heart, and m ake 
hum an  card iac  tran splantation  a real possibility. U sing such a  m a 
ch in e  in  the laboratory, R ich ard  L ow er and N orm an Sh u m w ay o f 
Stanford U n iversity  reported, in  the early  1960s, a series o f successes 
in  attem pting to tran splant dog hearts. A lthough every  one o f the 
survivors rejected  its n ew  h eart w ith in  a few  w eeks o f operation, it 
had been established that good card iac  fun ction  took p lace even 
though a ll n erves to the h eart had been cut. W ith the tech n ica l and 
ph ysio lo gical problem s solved, L ow er and Sh u m w ay continued their 
w ork to establish  m ech an ism s by w h ich  rejection  m igh t be pre
vented, p rim arily  doing research  w ith  histocom p atibility  testing, as 
w e ll as the use o f azath iop rin e and steroids.

T h is  is w h ere th in gs stood on D ecem ber 3,1967, w h en  Dr. C hris-
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tiaan  B arnard  astounded and delighted th e w orld by p erfo rm in g the 
first tran splant o f  a hum an  h eart on a patien t n am ed Louis W ash- 
kansky at the Groote Sch u u r H ospital in  C apetow n, South A frica . 
M uch m ore astounded than  the rest o f the w orld, and a great deal less 
delighted, w ere Shum w ay, Low er, and the others o f the several re
search ers w ho had been stru gglin g  in  the laboratory to solve the 
problem s o f rejection. T h ey  kn ew  that m ethods o f testing for tissue 
com patib ility  w ere still un satisfactory, and they feared  that surgeons 
a ll over the w orld  m ight rush to du plicate B arn ard ’s prem ature feat. 
T h e ir  greatest concerns proved to be w ell founded. T h ree  days later, 
a  surgeon in Brooklyn transplanted  a h eart into a  seventeen-day-old 
boy, w h o died a few  hours later. Louis W ashkan sky h im se lf died on 
D ecem b er 21, the day b efore B arnard left for a six-day tour o f  the 
U nited States, durin g w h ich  h e w as lionized as a hero o f m edicine. 
M ayor John L in dsay w as on hand to greet h im  on h is a rriv a l in 
N ew  York, and President Lyndon Johnson entertained h im  in  that 
unique style that is only to be exp erien ced  on the ran ch  o f a T exas 
m illion aire.

Barnard, w ho had learn ed about transplantation  by w orkin g 
w ith  Shum w ay, captured the im agin ation  o f A m erica  and Europe 
lik e  a latter-day L indbergh. He b ecam e an instant m edia star. H avin g 
a lread y chosen h is second patient, h e flew  b ack  to C apetow n on D e
cem b er 30, thereby providin g an opportunity for a London n ew spa
p er to sell out its editions w ith  the d ram atic  h ead lin e “ B arnard F ly
in g  to N ext H eart O peration.” On Jan uary 2, P h ilip  B la ib erg  got a 
n ew  heart. H e w as recoverin g sm oothly on Jan uary 10, w h en  the 
B rooklyn surgeon tried again . H is patient died eight hours later. B la i
b erg lived  nin eteen  m onths, long enough to jo in  his surgeon in the 
ranks o f celeb rity— even L ib erace  visited  h im  in the hospital.

T h e  pressure w as on, and even the cautious S h u m w ay could not 
resist it for long. On Jan uary 6,1968, he operated on his first card iac- 
tran splant patient, w h o lived  for fifteen days afterw ard . W ith the 
h ig h ly  regarded Stanford professor h a vin g  entered the lists, a  certain  
leg itim acy  w as conferred  on the card iac  extravagan za; m ore and 
m ore surgeons rushed off to the races. Reports o f  s im ilar  operations 
cam e in from  E ngland, B razil, A rgentin a, France, Canada, and sev
era l centers in  the U nited States. F in a lly  even R ich ard  Lower, by 
then at the M edical C ollege o f V irg in ia , succum bed to tran splant 
fever. S till as w orried  as S h u m w ay about not h a vin g  solved the im 
m un ity puzzle, he operated on h is first patien t on M ay 25. In the 
previous m onth alone, thirteen  people had undergone h eart trans
plantation  in  hospitals throughout the world. L ow er’s patien t lived  
six  days. In the fifteen  m onths fo llow in g the operation on Louis
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W ashkansky, 118 operations w ere  done, in  eighteen  different coun
tries. T h e  great m ajority  o f the patients died w ith in  w eeks or m onths.

F in ally , the surgeons w ho had u n rip ely  rushed in  w ith  too m u ch  
hope and too little  restrain t had to fa ce  the rea lity  that it w as still too 
early. T h e  figure o f n in ety-n ine transplants in  1968 dropped to forty- 
e ig h t in  1969, seven teen  in  1970, and only n in e in 1971. F ifty-six  o f  the 
w orld ’s fifty-eight h eart-tran splant team s closed up shop and re
turned to regu la r card iac  surgery. B arnard  persisted, and so did 
Shum w ay. A t Stanford, S h u m w ay’s b ecam e the only ongoing pro
gram  in A m erica, b ecause h is laboratory scien ce w as at such  a h igh  
lev el that it could keep pace w ith  his c lin ica l surgery. E ven  in A ugust 
1970, he m ain tain ed  enough fa ith  to m ake a gu ardedly optim istic 
com m ent in  an issue o f C alifornia  M edicine: “ A t th is point w e be
lieve  card iac  tran splantation  rem ain s w ith in  the rea lm  o f c lin ica l 
in vestigation .”

Q uietly  and w ithout fa n fa re , the Stanford group continued its 
w ork. As th eir m ethods im proved, so did their c lin ica l results. E n 
couraged by S h u m w ay’s reports, other team s gra d u ally  began  to take 
heart, in  a m an n er o f speaking. Slow ly, the lon g m oratorium  on ca r
d iac tran splantation  b egan  to com e to an end. In 1984, tw enty-nine 
centers in  the U nited States perform ed a p p roxim ately  three hundred 
transplants. A t the tim e o f this w ritin g, there are about one hundred 
A m erican  team s operating. Su rviva l is now  not only satisfactory, it 
is dow n right astounding. Seventy-five percen t o f  these otherw ise 
hopeless patients are  a liv e  at one year postoperatively, 65 percent at 
th ree years, and alm ost 60 percen t at five years. T h ere  is every  reason 
to b elieve that these figures, as rem arkab le  as they are, w ill continue 
to im prove.

In order to be considered a can didate for a card iac  transplant, a 
patien t m ust b e in such  an advanced  state o f disease that life  exp ect
a n cy is estim ated at no m ore than a  few  m onths. T h is  is designated 
as C lass IV in  a  categorization  established by the N ew  Y o rk  H eart 
A ssociation  som e years ago; it signifies end-stage fa ilu re  o f the heart 
m uscle. T h e  m ajo rity  o f such  patients h a ve  severe coronary artery 
disease, and h a ve  lost a great deal o f  fun ction  in  the ven tricles as a 
result o f m u ltip le  occlusions o f these vessels. A n other m ajor group 
consists o f  those people w ho present w ith  progressive deterioration 
o f the h eart m u scle  o f undeterm ined cause, a condition term ed id i
op ath ic cardiom yopathy. A lthough it is often attributed to som e 
precedin g v ira l infection, the un derlyin g basis o f  cardiom yopathy in 
an y in d iv id u al is u su a lly  difficult to pin  down.

It w as such  a cardiom yopathy, thought to be v ira l in  origin , that 
first brought R ay E dw ards to a cardiologist. For no apparen t reason,
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h e b egan  to find h im self, in  the autum n  o f 1975, to be in creasin g ly  
tired and short o f  breath. F in ally , in  Jan uary o f 1976, w h en  h e w as 
un ab le to go on, h e w en t to the em ergen cy room  o f the M ilford H ospi
tal, only to be told that h e w as sufferin g from  w h a t the duty p h ysician  
called  “a  c la ssica l case o f  h yp o glycem ia .” Fortunately, h e w as g iven  
th e n am e o f an internist, Dr. H enri Coppes, in  order to a rran ge for 
a proper w orku p o f h is sym ptom s. W hen R ay w en t to his appoint
m en t w ith  the internist the fo llo w in g  day, h e had so m u ch  difficulty 
b reath in g that h e could b arely  m ake h is w a y  from  the p arkin g lot to 
the office. Dr. Coppes im m ed iately  recogn ized the severity  o f the 
card iac  fa ilu re  presented by his n ew  patient, hospitalized  him , 
and w ith  consultation  from  a cardiologist, got h im  out o f im m ediate 
danger.

T h u s b egan  a program  o f support for a h eart that w as tryin g 
desperately  to fa il. A t first, Dr. Coppes w as ab le  to keep  h is patien t in  
som e reasonable sem b lan ce o f h ealth , but the situation  fin ally  began 
to deteriorate rap id ly  in  1983. Seekin g fu rth er help, Coppes arran ged  
for R ay to seek consultation  w ith  Dr. L aw ren ce Cohen, w ho carries 
w ith  m odesty and a sense o f hum or the sp lendiferous title o f Eben- 
ezer K. H unt Professor o f M edicine at Y ale. By c a refu l titration  o f 
m edications, Dr. Cohen w as able  to brin g about som e im provem ent, 
but not enough to m ake h im  optim istic about the future. R a y ’s state 
o f m ind w as not h elped by a  tran sien t m ild  stroke he suffered  in  June 
o f 1985, m anifested  by slurred  speech. H is h eart rate had dropped 
from  a norm al o f seventy-tw o dow n to tw enty-eight beats per m in 
ute— a p acem aker w as inserted to b rin g it b ack  up to norm al so that 
the output o f the ven tricles m igh t be im proved.

Dr. Cohen had first begun to consider heart tran splantation  for 
R ay as early  as mid-1984. As his condition w orsened, this possibility  
loom ed ever larger. A  card iac  catheterization  and n u clear scans w ere 
done in  O ctober 1985, and the results w ere  so d iscou ragin g that there 
seem ed no other w a y  to turn. W ith each  beat, R ay’s m a ssively  dilated 
le ft v en tric le  w as ejectin g  only 15 percen t o f the blood w ith in  it. W ith 
such  an in effectu al pum p, it w as only a m atter o f  m onths before 
in tractab le  fa ilu re  w ould supervene. By the tim e o f the cath eteriza 
tion, R ay w as tak in g an a rray  o f m edications that represented p h ar
m acology ’s final offensive again st the on rushin g in evita b ility  o f his 
death.

On Jan uary 9,1986, R ay m et w ith  the Y a le -N e w  H aven H ospital 
tran splan t team  o f surgeons, nurses, and techn icians. T h e  team ’s 
director, Dr. A lexan d er Geha, described the sequence o f events that 
w ould  lead up to the proposed operation, and those that w ere likely  
to fo llow  it. E ven  w ere R ay E dw ards a less stoic C onnecticut Y an kee
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than  h e is, h is  decision  w ould h a ve  been the sam e. T a k in g  as deep 
a b reath  as h is  congested lungs allow ed him , he told Dr. G eha to start 
the countdown.

T h e  fo llo w in g  w eeks w ere difficult ones for M onica and R ay Ed
wards. E ven  the m eticu lous m an ipulation  o f m edications by Dr. 
Cohen did not slow  the insidious d eclin e o f R ay’s h eart m uscle. T h e 
threat o f  a sudden com plete collapse loom ed like  death itse lf over 
ea ch  day o f that long dreary w a itin g  period for a suitable donor. 
F in ally , a fter two m onths o f restless anxiety, the ca ll cam e. On the 
even in g o f M arch  9,1986, M onica packed R ay’s sm all bag, helped him  
into their Dodge, and drove the fifteen-m ile distance to N ew  Haven.

In another N ew  E ngland  city, a  second couple w as also fa cin g  a 
tragedy, o f  quite a d ifferen t sort. U n like R ay Edw ards, there w as no 
possible m ira c le  in  store for them . On the n igh t o f M arch 6, their 
seventeen-year-old son had been brought m ortally  in jured  to a local 
hospital, fo llo w in g  an autom obile accident. H is chest w as crushed in 
the collision, but h is robust, h ealth y h eart had not been dam aged. It 
b eat still, w ith  the v iv a c ity  o f youth, b elyin g the ruined body that 
enclosed it. As gently  as possible, the atten ding p h ysician s told the 
boy’s parents that h e w as brain-dead.

W ith w h at a m ixtu re  o f courage and altru ism  and love m ust that 
g r iev in g  couple h a ve  m ade their decision. L eft w ithout hope, they 
had yet fa ith  and charity. T h ey  asked that th eir son’s h eart and kid
neys be tran splanted  into the bodies o f three anonym ous people w ho 
could not liv e  w ithout them .

E arly  on the m ornin g o f M arch  10, Dr. John E lefteriades, accom 
pan ied  by one o f the Y a le  su rg ical residents, a rrived  by h elicopter 
from  N ew  H aven  in  that sm all N ew  E ngland city  w h ere  the donor 
w aited, h is life  h a vin g  been snuffed out, in  the eyes o f the law , at the 
m om ent o f im pact fou r days before, but his strong young heart still 
b eatin g as though in exp ectation  o f som e form  o f reprieve. T h e  boy 
w as taken  to the hospita l’s op eratin g room  w ith  a ll o f  h is m ech a n ical 
life-support system s intact. Dr. E lefteriades and h is assistant m ade 
an incision  through the m iddle o f the breastbone and harvested the 
liv in g  heart.

H ere there is no ch oice  but to pause— that word, “ harvest.” T h e 
tran splanters use it so freely , but the rest o f us h a ve  to stop and think 
about it every  n ow  and then. P erh ap s you h a ve  n ever seen it used in 
su ch  a  sense. T h e  w ord im p lies that the earth  is y ie ld in g up its trea
sures to nourish  m ankind; it im p lies the perfo rm an ce o f a w orsh ipfu l 
act, th e rece iv in g  o f one o f the benisons o f a fructified  soil; it im plies 
a g ift o f God’s abundance; it im p lies n ourishm ent and life. T h e  heart 
o f  an unknow n youth w as a golden harvest for Raym ond Edwards.
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E lefteriad es (another pause— the n am e itse lf conjures up the 
im age o f a grove o f o live  or eucalyp tus trees on the islan d o f Cos, and 
a p h ilosopher-p hysician  p oulticin g the w ounds o f h is patien t w ith  
the sw eet balm  o f healin g), gently  crad lin g  the contain er in w h ich  
lay  the stilled  heart in  its b ath  o f iced sa lin e  solution, w as driven  
sw iftly  b ack  to the helicopter and a irlifted  to a lan din g pad n ear the 
sp raw lin g cam p us o f the Y a le -N e w  H aven H ospital. T h e  short re
m ain in g  d istance o f the jou rn ey w as negotiated b ehind  the scream 
in g  sirens o f a police cruiser.

R ay E dw ards w as by this tim e anesthetized and connected to the 
heart-lun g m achin e. As soon as Dr. G eha w as notified that the h e li
copter had landed in  N ew  H aven, he started the bypass and began 
cuttin g a w a y  the flaccid  b ag o f diseased card iac  m uscle from  his 
patien t’s chest. W hen R ay’s p itifu l excu se for a heart had been e x 
cised, its p la ce  w as taken by the donor organ, w h ich  w as then rap id ly 
sew n into the proper va scu lar  connections. As soon as a ll the suture 
lines w ere securely  in position, the clam ps that still separated R ay 
from  his donor organ w ere rem oved, and a perfect, spontaneous beat 
started up instantly. T h e exh ilaration  o f the operating team  w as just 
a b it prem ature, how ever, because a dysrh yth m ic fib rillatin g m otion 
soon turned the heart m uscle into a q u iverin g m ass o f detum escent 
flesh. T h e surgeon im m ediately  adm inistered one quick burst o f  e lec
tric  stim ulation  from  the defibrillator, and the transplant resum ed its 
proud, thrustin g pulsation, becom ing prom ptly a dyn am ic part o f the 
still u n aw a re  patien t w hose sleepin g body w as p rep arin g itse lf  to 
becom e its w elcom in g new  hom e. T h a t sin gle shock brought Ray 
E dw ards b ack  to life. A n hour later, h e w as in  the C ard iac Intensive 
C are Unit, grad u ally  a w aken in g to the realization  that h e and the 
h eart o f  h is young b enefactor had begun th eir jou rn ey together, to a 
n ew  vitality.

W hen I visited  R ay two days a fter his transplant, he looked better 
than he had two days a fter his appendectom y. W e chatted b riefly  in 
th e eu p h oric  h aze that perm eated the w hole atm osphere o f that 
place. A n other patien t had undergone the sam e procedure several 
days earlier, and h e too w as doing w ell. Both m en w ere b ein g given  
azathioprine, cyclosporine, steroids, and antibiotics. N eith er o f them  
had a sin gle  h itch  in  h is un com plicated  recovery. In the fa m ilia r  
words so often used by the residents, “T h ey  didn ’t turn a hair!”

I h ave kept close track  o f R ay sin ce then. H e has had a fe w  m inor 
episodes o f im pending rejection, iden tifiable only by biopsy o f the 
h eart m uscle. T h is  procedure is not as bad as it sounds. U nder local 
anesthesia, a long flex ib le  w ire lik e  probe called  a bioptom e is in 
serted into a n eck  vein  and then passed dow n into the righ t ventricle.
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Two homeward-bound patients and some members of the Yale-New 
Haven Hospital heart transplant team. Raymond Edwards is at the 
center o f the photo. At the extreme right is Dr. Lawrence Cohen. Dr. 
Alexander Geha stands between them. (Courtesy of Raymond 
Edwards)

At its tip are two fine ja w s  that can  be closed by the operating surgeon 
in  such  a w ay  as to snip off little  bits o f heart m uscle for m icroscopic 
exam ination . R a y ’s rejection  episodes w ere so in sign ifican t that they 
w ould h a v e  gone undetected w ere it not for the biopsies, w h ich  are 
done at routine intervals. R epeat studies, in each  case a fter a period 
o f increased steroid dosage, w ere a lw ays norm al.

M ean w hile, R ay has found h im se lf not only a new  heart but a 
com pletely new  occupation as w ell. H is love for m eteorology had 
begun to be m uddied by the burden o f ad m in istrative  duties as
sociated w ith  his position as c h ie f  o f the local w eath er station. H e has 
now  gone b ack  to school. He is lea rn in g  m edical technology, w ith  the 
sam e curiosity  and determ ination  that he brought to his previous 
studies, first o f m eteorology and then o f the literatu re o f  cardiac 
transplantation.

U ntil he b ecam e too sick  to continue, R ay had a lw ays been a 
devoted clim b er o f the tree-covered peaks and sum m its that m ake up 
the low  m ountain  ranges o f N ew  England. A m ong h is favo rite  h ills  
w as Mt. M onadnock, in  the southw est corner o f N ew  H am pshire, 
w hose steep w in d in g trails present a form idab le ch allen ge to the 
m ost hearty o f hearts and most sturdy o f legs. On O ctober 4,1986, w ith  
a ligh t pack on h is shoulders, R ay w as b ack  at it, scram b lin g up the 
sides o f the 3,165-foot M onadnock b arely  s ix  m onths a fter bein g given  
the leg acy  o f life  by the youn g m an  w h o is n ever out o f h is prayers.
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R ay E dw ards w as one o f ap p roxim ately  one thousand A m erican s 
to undergo card iac  tran splantation  in  1986. A lth ough  there are es
tim ated to be m ore than  tw enty thousand h earts poten tially  a va ila b le  
ea ch  year and nineteen hundred patients w ho m ay be can didates for 
a  transplant, there is not yet a  sufficient n ational effort to ensure that 
ea ch  possible donor h eart is used. A t least a third  o f patients w ith  
end-stage d isease die w h ile  aw aitin g  a su itab le heart. T h rou gh  the 
N orth  A m erican  T ran sp lan t Coordinators O rganization  and regional 
retrieva l program s, m ech an ism s h ave been set up for speedy iden
tification  and transport o f  organs from  one part o f  the country to 
another, but the m ajor difficulty has rem ain ed  a personal one. Too 
fe w  A m erican  fa m ilies  h a ve  yet begun to th in k o f tran splantation  as 
an yth in g other than  a n ew sw orthy exa m p le  o f m ed ical frontiers- 
m an ship  at its most dram atic. W hat w ill be required for the future 
is a  n ational sense o f personal involvem ent, o f a kind o f im m in en ce 
o f the possibility  that any o f us, at any tim e, m ay need to decide that 
the last ch arity  o f som eone w e love m ay give life  to another.

W hat is also needed is a confrontation  w ith  personal m ortality, 
so that m ore o f us w ill vo lu nteer to be donors should death strike 
suddenly. In 1985, in spite o f n ational accep tan ce o f the U niform  
A n atom ical G ift Act, a  donor card w as carried  by few e r  than  4 p er
cen t o f  those people w hose organs w ere transplanted  a fter death. 
W hen w e add to this the fa ct that few e r than 30 percen t o f the hearts 
tran splanted  in  1986 b ecam e a v a ila b le  as the result o f a sp ecific offer 
by a fa m ily , it becom es c lear  that m ore o f us need to th in k long and 
hard  about the g ift o f  life . It has been estim ated that under present 
circu m stan ces no m ore than  fifteen hundred hearts w ill ever be 
a v a ila b le  in  the U nited States in  an y g iven  year. U ntil the day w h en  
the concept o f  a perm anent, totally im p lan tab le  artific ia l heart 
becom es a reality, transplantation  w ill rem ain  the only w ay.

T h e  m ere discussion o f organ donations reveals an en tire new  
rea lm  o f m ed icin e’s future. H ealin g is becom ing less and less a  tran s
action  betw een  a doctor and h is patient; m ore and m ore it is an 
expression  o f an en tire society and its values. T h e  technology o f 
m ed ical care  is too expensive, it touches on too m any areas o f concern 
to every  citizen , for it to ex ist a n y  lon ger free  o f  in flu en ce by every
th in g that goes on in  the w orld around it. A  third-w orld dictator 
shouts a few  an ti-A m erican  im precations, and our governm ent 
spends enough m oney m ovin g w arsh ip s to pay a  yea r ’s rent on every 
fed era lly  fun ded ped iatric  cardiology c lin ic  in  the nation. Or, m ore 
sp ecifica lly  related  to the R ay E dw ardses o f  A m erica, the D ep art
m ent o f  H ealth  and H um an Services has estim ated that the costs o f 
card iac  tran splant procedures w ill be at least $150 m illio n  per year
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even i f  only the m in im a l n um ber o f donors becom e availab le; i f  a 
su itab le h eart could be found for every  patien t w ho m ight benefit 
from  it, costs could reach  $4.4 billion. Fundin g is finite, as m u ch  as 
w e m igh t w ish  it otherw ise. O f the m an y m edical neologism s in 
every doctor’s recen tly  m em orized socioeconom ic lexicon, am ong the 
m ost obnoxious, and yet one o f the m ost im perative, is the term  “ cost- 
effective.” T h e  w ell-kn ow n  need to get va lu e  for m oney is now b ein g 
applied  to decision -m aking at the bedside o f every  patien t in  the 
w estern  w orld. I f  w e  spend the $4.4 b illion  for a group o f p rim arily  
older patients w ith  fa ilin g  hearts, w e  w on ’t be able to pay the rent on 
a ll those card iac  c lin ics, nor can  w e fund a ll o f the necessary re
search  for the treatm ent o f childhood cancers. It is not the doctor w ho 
w ill decide, nor should he; it is society.

Society has even had to decide how  to define the w ord “death.” 
No longer is the h eartbeat the u ltim ate c lin ica l sign. W hen the h ea l
ers b egan  to need m ore hearts and livers for transplantation, they 
developed a n ew  criterion, the cessation  o f the activ ity  o f the brain. 
T h ey  turned to society for sanction, and it w as not long in com ing. 
T h e  m inisters o f  the cloth  and the m inisters o f the crow n  considered 
and concurred— it is both eth ica l and leg a l to rem ove organs from  
those w ho cannot return  from  in an im ate hopelessness. T h e  prin cip le  
w as thus established: the liv in g  h ave a  m oral c la im  on the bodies o f 
the dead.

D iagnostic studies that un til recently  w ere thought to be b asic  to 
the proper in vestigation  o f every  disease process are now  bein g 
reevaluated  on a case-by-case basis, and very  often discarded from  
the c lin ica l arsenal. In the 1960s, it w as considered poor m ed icin e not 
to do a  gastroin testinal X -ray series for ea ch  patien t w ith  gallstones; 
it is now  considered poor m ed icin e i f  w e w aste m oney on such  a 
study, sin ce it has been show n not to be cost-effective. T h ere  is begin 
n in g to creep into the b ib lio gra p h ica l section o f som e o f our most 
prom inent c lin ic ia n s ’ cu rricu la  v itae a sp rin klin g  o f recen tly  w ritten  
papers on the econom ic and social aspects o f healing. O ur leading 
jou rn als are p len tifu lly  punctuated w ith  editorials on such m atters 
as efficient bed utilization  and inefficient use o f resources.

T h ere  is a paradox in  paradise. T h e  com pu lsively  thorough 
w orku p learned durin g residen cy train in g tw o or three decades ago 
by a p h ysician  w ho is today at the h eigh t o f  h is c lin ica l a b ilities is 
now  the m ark  o f a shotgun doctor, w ho is called  u n m in d fu l o f costs 
and too little  relian t on his bedside judgm en t. Those few  collateral 
laboratory tests, that extra  day in  the hospital “just to be sure,” are 
an un affordable luxury. It w ould be n ice i f  w e could dem onstrate that 
som e m oney has been saved in  this w ay, but any savin gs are so deeply
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buried  in  the expenses o f staggerin gly  com plicated  n ew  diagnostic 
and th erapeutic m odalities that no one seem s to be able to prove 
an yth in g w ith  certain ty, except, o f course, that w e are able  to h eal 
m ore people than  ever before. T h e  only dem onstrable certain ty, in  
fact, is societal involvem ent. W hether in  finances, in  ethics, or in  
law s, the vo ice  o f  the people w ill be, m ust be, heard.

For exam ple, w ho is to say w h eth er a given  person should be 
persuaded to provide a kidney for tran splantation  into h is urem ic 
brother? T h e  p rin cip le  o f p rim u m  non  nocere  applies to the care  o f 
the sick, but th is potential donor is not a patient. H arm  is  done by 
exp osin g h im  to a m ajor operation and then lea v in g  h im  afterw ard  
w ith  one kidney. T h ou gh  it m ay h a ve  no lastin g  effect on h is health , 
it is h arm  nevertheless. T heologians, and ethicists, and law yers h ave 
ju d ged  that it is perm issib le, in  th e interests o f  the greater good. T h ey  
a rticu late  the values o f  society.

In the exam p le  o f the k idn ey donor, society functions as an ad
viser to the ph ysician , even  as an advocate. T h ere  are situations in  
w h ic h  it m ust fun ction  as an  adversary. To the H ippocratic p h ysi
cian, n othing and no one w as m ore im portant than his patient; this 
has a lw a y s been a  gu id in g p rin cip le  o f c lin ica l m edicine. O ther p a
tients, fu tu re patients, and the rest o f m ankind  h ave been secondary 
considerations w hen  a doctor is m a k in g  decisions at the bedside o f 
the sick. T h a t day too is past. L im itation s on resources are only part 
o f the reason for the ch an ge o f attitude. N ew  m ethods o f treatm ent 
are constantly ap p earin g on the c lin ica l scene, and they need e v alu a 
tion, p a rticu la rly  in  the case o f  scourges such as can cer and in fe c 
tious disease. It is n ecessary to enter large num bers o f  patients in 
statistical studies in  w h ich  treatm ent m odalities are tested again st 
other treatm ent m odalities and again st no treatm ent at all. T h ese are 
called  random ized prospective trials, w h ic h  m eans that patients are 
chosen for one or the other o f the proposed treatm ents w ithout regard 
to an y criteria  excep t the order in  w h ic h  they happen  to com e into 
the study. I f  the treatm ent b ein g tested is a drug, the research  proto
col m ust be double-blind, in  the sense that n eith er in vestigators nor 
subjects know  w h ich  o f the various drugs an y in d iv id u al patien t is 
getting.

For a prospective random ized double-blind study to h a ve  any 
va lu e, every  involved doctor m ust be disinterested in  the outcome. 
And yet, it is v irtu a lly  im possible for an y p h ysician  not to h a ve  a 
precon ceived  notion about how  the study w ill turn out. T h e  very 
n ature o f such a research  effort m eans, therefore, that the p articip at
in g doctors are abandoning each  in d iv id u al patient to a therapeutic 
ch oice  based on chan ce, w h ere there is only a 50 ,33V3, 25, or sm aller
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percen t possibility  that h e w ill receive  the m ed icin e or surgery that 
the p h ysic ian  deem s to be best for the p a rticu la r w a y  in  w h ich  he 
m an ifests h is d isease process.

T h is  is a  n ew  w rin k le  to an  old d ilem m a that people h ave faced  
ev er m ore often sin ce  som e o f us first b ecam e entrusted w ith  carin g  
for the h ea lth  o f others o f us: there is som etim es a conflict betw een 
w h a t is best for the in d iv id u al patien t I see in  m y office today and 
w h a t is best, in  the long run, for the greatest n um ber over the greatest 
period o f tim e. In the past, the conflict w as a lw ays resolved in  favor 
o f the in d iv id u al and the im m ediate; in creasin gly , there is scien tific 
and societal pressure to resolve it in  favor o f the prospective good of 
hum ankind. N ow  that the d ilem m a has been ackn ow ledged and 
enunciated, w e w ill forever a fter carry  it w ith  us into the decision 
m akin g process for every  one o f our patients.

T h a t d ilem m a m ay soon m an ifest itse lf  in  a form  that w ill 
m igh tily  test the still tenuous structure that b iom edicin e, ethics, law , 
and finan ce are stru gglin g  to create. W hen (not if, but w hen ) the 
m assive effort again st A ID S results in  w h a t appears to be an  effective 
va ccin e  or an  un den iably  prom isin g form  o f treatm ent, w h a t w ill 
society do, and w h a t w ill its m ost involved elem ents dem and? W ill 
m em bers o f  h igh -risk  groups, w ill th eir fam ilies , w ill the rest o f us, 
sit still for random ized prospective double-blind studies w h ile  v ic 
tim s continue to suffer and die? T h e  in evitab le  solution to such  a 
quan dary w ill be acclaim ed  w ith  joy  and greeted w ith  th an ksgivin g 
by the very  research ers w hose long-range efforts it m ost disrupts, 
even  though that solution m ay result in  precedents that threaten  the 
m ethodologies o f  scien ce and perhaps even  the h ea lth  o f patients yet 
unborn w ho w ill  h a ve  diseases yet unknow n. T h e  d etachm en t o f 
laboratory scientists w ill be strain ed to the b reak in g point, and it w ill, 
predictably, break. T h is  is as it should be. It w ill confirm  our values 
as a society o f  hum an  beings; it w ill confirm  the H ip pocratic values 
o f m edicine.

Philosophers and congressm en, eth icists and accountants, corpo
rate execu tives and hospital adm inistrators, theologians and actu ar
ies, patien ts’-rights advocates and law yers— a ll h a ve  som ething to 
say  about the uses o f  the Art and its scien ce, and should. T h e  task o f 
b rin gin g the r ich  fru its o f  m ed ical progress to the citizen s o f our 
country is not a burden that can  be carried  very  fa r  by the healers 
alone. T h ou gh  p h ysician s w ere at first skep tical o f the intrusions o f 
social, econom ic, and p o litica l institutions into an  aren a  that w e h ave 
a lw ays considered our own, w e  recogn ize that this too is past. We 
need a ll the h elp  w e can  get.

Still, for a ll o f  th e tran sform ations w rought by the m asterfu l new
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en gin es o f m ed icin e and by th eir m ultitudinous varieties o f fuel, 
there is one sin gu lar in gred ien t o f  the art o f h ea lin g  that should not 
b e a llow ed  to van ish . T h a t ingredient, so b asic  and so chan geless, is 
a relationship; it takes p la ce  in  the quiet surroundings o f the sick
room  or in  the doctor’s office. T h ere  occurs in  those protected places 
a tran saction  w h ich , in  a  m ost fu n dam en tal w ay, is an act o f  giving, 
and it has to do w ith  su ch  elem en tal th in gs that pass betw een  two 
people as listening, and touching, and talkin g. W hether it cu lm in ates 
in  the tran splantation  o f an organ or the transm ission  o f a few  en 
co u ragin g words, it is som ething that I h a ve  n ever been able to a p 
proach  w ith  an yth in g but aw e, b ecau se the exp erien ce o f h ea lin g  is 
a  jo in in g  betw een  doctor and patien t in  w h ich  one h u m an  b ein g is 
p riv ileg ed  to h elp  another. It has brought blessedness to m y life.
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animal magnetism, 272 
anodynes (narcotizing agents or 

soporifics), 266-71 
antisepsis, 365-6, 371-2; see also 

Listerism 
Aphorism s in  M edicine  

(Maimonides), 34 
Aphorism s o f  Hippocrates, n-12 
Apologie and Treatise (Pare), 112-15, 

117
appendicitis, 145-6 
Arabs, Galen and, 56-7, 59 
Aristotle, 27

Arnold of Villanova, 57 
arteriosclerosis, 155 
artificial insemination, 189 
Arundel, Lord, 126 
Asclepiads, 7 
asepsis, 379, 381-2, 393 
Association of American Medical 

Colleges, 424 
Aubrey, John, 125-6, 139, 143, 144 
Auenbrugger, Leopold, 168, 204-5 
auscultation, 226-7, 242_3 
autopsies, 153-6; Laennec and, 231; 

Morgagni and, 159, 160; see also 
dissection 

Avicenna, 57

Bacon, Sir Francis, 127-8, 154, 171,
187-8

Baillie, Agnes, 175-6
barbers, 102-3
barber-surgeons, 100, 103
Bard, Samuel, 168
Barnard, Christiaan, 478-80
Bartholin, Thomas, 154
Bayle, Gaspard-Laurent, 215, 216, 224
Beaumont, William, 291
Beddoes, Thomas, 273, 275, 277
Begg, Alexander, 434
belladonna alkaloids, 268
Bennett, John Hughes, 311
Bergmann, Ernst von, 382
Bernard, Claude, 326, 340
Bichat, Marie-Frangois-Xavier, 214,

215
Bigelow, Henry Jacob, 292, 293 
Billings, John Shaw, 400 
Billroth, Theodor, 247-9, 391. 4° 5. 4°9 . 

412
Bismarck, Otto von, 330 
Bizzari, Pietro, 92
bladder stones, Hippocratic approach 

to, 28
Blalock, Alfred, 428, 439-43, 447, 448, 

455-6
Blalock-Taussig shunt, 447; see also 

blue-baby operation 
Bland-Sutton, Sir John, 181 
bloodletting, Galen and, 53 
blood transfusion, 393-4 
blue-baby operation (Blalock-Taussig 

shunt), 428, 438-44, 447-9, 452-4

511
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Boas, Franz, 333 
Boccaccio, 270 
Bonetus, Theophilus, 156 
Bonner, Thomas, 391 
“Books and Men” (Osier), 149 
Boot, Francis, 293, 294 
Boswell, James, 168-9 
Braun, Karl, 254-5 
breast cancer, radical mastectomy 

for, 408-11 
Brettauer, Josef, 395 
Brewster, C. Starr, 297-8 
B rief Collection o f  the Conduct o f  

Anatom y  (Pare), 107-8 
Brissac, Marshal de, 104 
Brock, Russell, 448 
Brooke, Arthur, 270-1 
Brown, Robert, 321 
Brunner, Johann Conrad, 155 
Bylebyl, Jerome, 128-9 
Byrne, Charles (the Irish Giant), 190-3 
Byzantine Empire, 56

Cabanis, Pierre, 316 
Cade, Sir Stanford, 174 
Caius College, 123
Calcar, Jan Stephan van, 75, 76, 80, 81, 

84
Caine, Roy, 473-4 
Cambridge, England, 123 
Camman, George Philip, 226 
cancer, 325-6; breast, 408-11 
capillaries, 135
carbolic-acid antisepsis, 364-6, 369;

see also Listerism 
Carpi, Giacomo Berengario da, 80 
Carrel, Alexis, 470-1, 478 
Castiglioni, Arturo, 65-6 
catgut suture, 382-3 
Catholic Church, 153 
cell theory, 307, 320-3, 325-8; Virchow 

and, 323
Cellular Pathology (Virchow), 324-5, 

327-8
Celsus, Aulus Cornelius, 33, 115, 267-8 
Chapman, Nathaniel, 279 
Charite hospital, 210-13, 23°
Charles IX, King of France, no 
Charles V, Holy Roman Emperor, 86, 

88-92, 108, 109 
Cheselden, William, 178 
Chesney, Alan M., 400, 403 
Cheyne, William Watson, 411 
childbed fever (puerperal fever), 

238-40, 243-8 
chloroform, 296-7

Christianity, 66; see also 
Judeo-Christian tradition 

Churchill, Winston, 466-7 
circulation: collateral, 188-9; Galen 

and, 47-8; Harvey’s discovery of, 121,
128-35. 154-5; lesser, 122 

Clement VI, Pope, 153 
Clift, John, 190 
Clift, William, 182 
“clinical,” meaning of, 10 
clinicopathological conference (CPC), 

153
Cnidian philosophy, 8-10, 231-3
Coan School, 8-10
cocaine, 394-6
coction (pepsis), 16
Coffin, William Sloane, 17-19, 429
Cohen, Lawrence, 481, 482
Cohn, Ferdinand, 319
Coleridge, Samuel Taylor, 273, 275
College de France, 230
College of St. C6me (earlier,

Confraternity of St. Come), 102-3, 
109-10 

Colombo, Realdo, 88 
Colton, Gardner Quincy, 282, 283 
Comins, Nicholas, 226 
Commodus, Roman emperor, 43 
Com plete Works o f  Am broise Pare, 

Councilor and Prem ier Surgeon o f  
the King, 111-12, 114 

Conant, James B., 275 
congenital heart disease, 432, 433, 436, 

454-5
Congenital M alform ations o f  the 

Heart (Taussig), 446-7 
Constantine the African, 57 
consultation, Hippocratic approach to, 

28
Contergan, 449-52 
Cooley, Denton, 442 
Cooper, Astley, 95, 193, 343-4 
Coppes, Henri, 481 
Corbi^res (French minister), 230 
Cordus, Valerius, 275, 277 
Corti, Matteo, 77, 79, 80 
Corvisart, Jean-Nicolas, 168, 205-6, 210, 

211, 216, 217, 224 
Cruveilhier, Jean, 311 
Cushing, Harvey, 90, 397, 398, 413, 

415-16, 418-20 
Cutler, Elliot, 419
cyclosporine, transplantation and, 474-7

Dalton, John C., 277, 389 
Damashek, William, 473
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Davy, Humphry, 273-5, 277 
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De Generatione A nim aliu m  (The  

Generation o f  Anim als) (Harvey), 
140, 142-4 

De H um ani Corporis Fabrica 
(Vesalius), 62-4, 81, 84-7 

De VAnscultation Mediate (Laennec), 
226-8, 235 

della Torre, Marcantonio, 69 
De Materia Medica (Dioscorides), 269 
De M edicina  (Celsus), 267 
Demiurge, 34-5 
De Morbis, 202
D e Motu Cordis (Harvey), 128-35,

137-9
dentistry: ether in, 285-6; Hunter and, 

189; nitrous oxide gas in, 282, 283 
De Sedibus et Causis Morborum per  

Anatom en Indagatis (Morgagni), 
I49> 157. I59-6 1, 163-8 

D e Usu Partium  (Galen), 34, 37, 47 
diagnosis: Hippocratic approach to,

15; Morgagni and, 161; percussion in, 
203-5; Skoda and, 243; stethoscope 
and, 220-1, 223-4 

Dioscorides, 269, 270 
dissection, animal, 47, 71 
dissection, human, 153, 154; Galen and, 

46-7; in Renaissance, 66-8; Vesalius 
and, 75, 76, 79-81; see also autopsies 

Donne, John, 268-9 
Drake, Daniel, 279 
dreams, 5-6, 39 
drugs, Galen and, 53-4 
Dubois, Jacques (Jacobus Sylvius), 72, 

87-8, 104
ductus arteriosus, persistent, 438; see 

also blue-baby operation

Eakins, Thomas, 372 
Eddy, R. H., 290-1 
Edelstein, Ludwig, 23 
Edwards, Ray, 459-64, 480-5 
Elefteriades, John, 482-3 
Elliotson, John, 272 
embolism, 311 
Enlightenment, the, 161-3 
Epidem ics (Hippocratic Corpus), 15-16 
epidural hematoma, 164 
Epitom e  (Vesalius), 86 
equilibrium, Hippocratic approach 

and, 12-14 
Erasistratus, 39 
erysipelas, 343-5

ether, 264, 275, 277-81, 284-301 
ethics, Greek medicine and, 22-30 
Etiology, the Concept, and the

Prevention o f  Puerperal Fever, The 
(Semmelweis), 255-6 

Everett, Edward, 295-6 
extracellular fluid, 326

Fabrica, see De H um ani Corporis 
Fabrica

Fabricius of Aquapendente, 124, 132
Faculty de Medecine (Paris), 211
Fallopio, Gabriele, 124
Fallot, fitienne-Louis, 432
Faraday, Michael, 277
Fasciculus M edicinae (Kethan), 66, 70
Field, John, 428
Finkbine, Sherry, 452
Fiorentino, Rosso, 70
Fisch, Max, 84
Five Books o f  Surgery (Pare), 112 
Flaubert, Gustave, 328 
Flexner, Abraham, 425-7 
Flexner Report, 425-7 
Florenas, Nicolaus, 89 
Follis, Richard, 420 
Forbes, Helen, 455 
Forbes, Thomas, 455 
Fouquier, 235
Fracastoro, Girolamo (Fracastorius),

129, 363
France, 205-6 
Franco-Prussian War, 373 
French medicine, 231, 232-4; Holmes 

on, 233-4 
French Revolution, 207-8 
Freud, Sigmund, 68, 395 
Friedrich-Wilhelms Institut, 308-9 
Frobenius, Johannes Augustus 

Siegmundus, 277 
Froriep, Robert, 310 
Frost, Eben, 286 
Fulton, John, 398

Gairdner, W. T., 152 
Galen of Pergamon (Galenic

medicine), 32-60, 66,121-2, 135, 141, 
148, 153; anatomy and, 36, 39, 40, 
46-7, 51; Arabs and, 56-7, 59; drugs 
used by, 53-4; early life of, 38-40; 
experimental studies of, 47-51; 
fundamental contribution of, 36-7; 
heart studies of, 48; Hippocrates 
and, 35-6; on larynx and voice, 50-1; 
nervous-system experiments of, 
49-52; personal characteristics of,
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by, 45-7; theistic concepts of, 32-3; 
therapeutics of, 53; Vesaiius and,
75. 76, 79-81; writings of, 54-5 

Galileo Galilei, 352 
Garrett, Mary Elizabeth, 402, 403 
Garrison, Fielding H., 57, 105, 173, 373 
Geha, Alexander, 481-3 
Gemma Frisius, 74-5 
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G enuine Works o f  Hippocrates, The,

11
George IV, King of England, 343-4 
Germany, 390-1
germ theory of disease, 240, 367-8, 

371- 3 . 378-81. 393 
Gilman, Daniel Coit, 400 
Giovio, Paolo, 69 
Girardi, Michele, 151 
gloves, rubber (surgical), 414 
Godlee, Rickman, 351, 384, 385 
gonorrhea, 183-4 
Goodsir, John, 335 
Gortvay, Gyorgy, 244 
Gourmelen, Etienne, 112 
Grant, George R., 278-80 
Granville, H. B., 219-20 
Gray’s Anatom y, 90 
Greek medicine: vitalism and, 40-1; 

see also Aesculapius, cult of; 
Hippocrates 

Gross, Samuel, 372 
Guido de Vigevano, 66 
Guinter of Andernach, 72, 77 
Guthrie, Charles, 470-1, 478 
Gwinn, Mary, 402 
Gyorgyey, Ferenc, 256

Halsted, Caroline, 414-16 
Halsted, William Stewart, 382, 387-99, 

403, 439; blood transfusion and, 
393-4; cocaine addiction of, 394-9; 
early life and career of, 387-92; 
groin hernia technique of, 406-7; 
illness and death of, 420, 421; at 
Johns Hopkins, 404-5; marriage of, 
414-16; morphine addiction of,
397-9, 420, 421; personal 
characteristics of, 416-18; radical 
mastectomy and, 408-11; thyroid 
surgery and, 411-13; training 
program established by, 405-6

Hamby, Wallace B., 105 
Harveian Orations, 126-̂ 7 
Harvey, William, 47, 48, 120-44, !48, 

171; animal experimentation by,
129-30; De G eneratione A nim alium  
(The Generation o f  Animals), 140, 
142-4; De Motu Cordis, 128-35,137-9; 
discovery of circulation by, 121, 
128-35, t54-5; early life of, 122-6; 
experimental physiology 
reintroduced by, 141-2; Fabricius 
and, 124; measurements used by,
132; medical practice of the time 
largely unaffected by, 138-9; 
pathological anatomy and, 153-4; 
personal appearance and 
characteristics of, 126 

Hayward, George, 282 
Hazlitt, William, 183 
heart: congenital diseases of, 432, 433, 

436, 454-5; Galen’s study of, 48; 
Harvey’s study of, 128-31 

heart-lung machine, 478 
heart transplantation, 459, 478-85 
Hebra, Ferdinand von, 243, 248, 249, 

250, 251, 259 
henbane (Hyoscyamus niger), 270 
Henley, William Ernest, 375 
Henry II, King of France, 101, 108-10 
Henry III, King of France, in 
Heraclides, 7, 8 
hernia, groin (inguinal), 406-7 
Herophilus, 39 
Herringham, Sir Wilmot, 127 
Heuer, George, 416, 418, 421 
Hippocrates (Hippocratic approach), 

4-30, 161, 224, 232; abortion and, 
27-8; diagnosis and, 15; ethics and, 
22-30; Galen and, 35-6, 45; humors 
and, 13-15; Nature and, 15-16; 
physical examination and, 14-15; 
prognosis and, 16-17, 20; remedies 
in, 20-1; surgery and, 21-2 

Hippocratic Collection (or Corpus), 4, 
11, 23, 202 

Hodgkin, Thomas, 351 
Holland, Philemon, 269 
Holmes, Oliver Wendell, 54, 233-4, 

246-7, 269, 270, 288, 292 
Home, Sir Everard, 174-5 
Homer, 268, 462 
Hooke, Robert, 202-3, 321 
Hopkins, Johns, 398 
hops, 270
hospital medicine, 231-4 
Howell, William, 401, 404
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Hume, David, 471
humors (humoral theory of disease), 

t53-5 . 3°5 : Galen and, 51-3; Greek 
(Hippocratic) medicine and, 13-15 

Hunt, E. M., 400 
Hunter, Anne, 180, 181-2, 195-6 
Hunter, John, 172-99, 207, 378; animal 

studies of, 181-3, 188-9; in army, 
179-80; Charles Byrne and, 190-3; 
collateral circulation experiment,
188-9; dentistry and, 189; early life 
and career of, 174-8; household of, 
182, 195; illness and death of, 197-8; 
inflammation studies of, 185-7; 
private practice of, 194; as teacher, 
173-4, 178-9, 195; transplantation 
experiment, 188; A Treatise on the 
Blood, Inflam m ation, and Gunshot 
Wounds, 186-7; venereal disease 
studies of, 183-6 

Hunter, William, 176-8, 183 
hypertension, 164 
hypnosis, 272

Iliad, 462
immune reactions, transplantation 

and, 467-75 
infections, postoperative, 343-8, 361-2;

see also antisepsis; Listerism 
inflammation, Hunter’s study of, 185-7 
Italian Wars (1495-1559), 101, 108-10

Jackson, Charles T., 285, 286, 290-2, 
295> 298. 299-301 

Jarcho, Saul, 151 
Jenner, Edward, 174 
Jewish physicians, 57 
Johns Hopkins Medical School, 388, 

399-405- 422-8 
Johnson, Samuel, 168, 292 
Johnson, Thomas, m-12 
Judeo-Christian tradition, Galen and, 

32-5

Kant, Immanuel, 163 
Keele, Kenneth, 69-70 
Kelly, Howard, 401, 404 
Kelsey, Frances, 449-51 
Kergaradec, Lejumeau de, 227 
Ketham, Johannes de, 66, 70 
Keynes, Sir Geoffrey, 125 
kidney, transplantation of, 471-4 
King, Elizabeth, 402 
King, Lester, 278

Klebs, Edwin, 242 
Klein, Johann, 244, 248, 250 
Knox, Robert, 174 
Koch, Robert, 381, 384 
Kocher, Theodor, 412-13 
Roller, Karl, 395 
Kolletschka, Jacob, 244, 246, 260 
Kolliker, Albert von, 318, 319, 391 
Krumbhaar, Edward, 324-5 
Kuhn, Karl, 54-5

Laennec, Christophe, 229 
Laennec, Guillaume, 207, 209, 215, 217, 

225, 229 
Laennec, Jacqueline, 235-6 
Laennec, Meriadec, 230, 236 
Laennec, Michaud, 210, 217, 218 
Laennec, Ren6, 156, 206-37; Breton 

culture and, 217-18, 229; cirrhosis, 
work on, 215; death of, 236-7; De 
VAuscultation Mediate, 226-8, 235; 
early life and career of, 207-18; 
health of, 209-10, 215, 229, 235-7; 
peritonitis, work on, 214, 218; 
physical appearance of, 213; private 
practice of, 218, 219; specificity in 
approach of, 231-2; stethoscope, 
invention of, 220-1, 225; as teacher, 
230-1, 234, 235 

Laennec, Theophile, 207, 209, 210 
Landsteiner, Ernest, 471 
larynx, Galen’s study of, 50-1 
Lavoisier, Antoine, 272 
Law  (Hippocratic Corpus), 23 
Leah (Biblical matriarch), 268 
Leake, Chauncey, 132 
Leeson, J. R., 368 
Leeuwenhoek, Anton van, 352,

363
Leonardo da Vinci, 63, 68-70 
Lesky, Ema, 243 
Letheon (sulfuric ether), 292 
leukemia, 311 
Lind, T. R., 84
Lister, Agnes, 356, 358, 359, 364,

384-5
Lister, Joseph, 239-40, 293, 348-85; 

catgut suture and, 382-3; early life 
and career of, 353-6, 358-60; germ 
theory of disease and, 367-8; at 
Glasgow Infirmary, 360-1, 366-7; at 
King’s College, 375-7; Pasteur and, 
362-3, 370-1; personal 
characteristics of, 349-50, 354-5; 
resistance to teachings of, 369-72, 
376-80
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Listerism, 369, 393; asepsis and, 381-2; 

European acceptance of, 373-5, 377; 
resistance to, 369-72, 376-80 

Liston, Robert, 293-4, 379 
liver, 52; in Galenic theory, 122,132;

transplantation of, 475-6 
Locke, John, 155
Long, Crawford Williamson, 278-81,

298-9 . 301-2
Longmire, William, 442 
Louis, Pierre, 232-3 
Louis XVIII, King of France, 230 
Louvain, University of, 71 
Lower, Richard, 478, 479-80 
Lumleian Lectures, 128

Maimonides, 34 
Malgaigne, Joseph, 103 
Mall, Franklin P., 398, 401, 404 
Malpighi, Marcello, 135 
mandrake (mandragora), 268-9 
Mangetus, 156 
Manuelidis, Elias E., 260 
Marcus Aurelius, Roman emperor, 43, 

54. 59-6o 
Marfan’s syndrome, 166-7 
Marinus, 40
Massachusetts General Hospital, 

346-7 , 371-2 
mastectomy, radical, 408-11 
Mayer, Carl, 317-18 
McBride, Thomas, 393, 396, 421 
McCallum, W. G., 406 
McNamara, Daniel, 447 
Medawar, Peter, 468, 472 
medical schools (medical education): 

American, 234, 278, 279, 388, 399, 
424-8; French, 211; see also specific 
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Mesmer, Anton, 272 
mesmerism, 272
Method o f  Treating Wounds Made by 

Arquebuses and Other Firearms, 
Darts and Such; Also on 
Com bustion Made Especially by 
Cannon Powder (Pare), 104-6 

Metz, siege of (1552), 108-10 
Meyer, Willy, 411 
Michelangelo Buonarroti, 66 
Michler, Markwart, 24 
microbes, see germ theory of disease 
microscope, 320, 321, 351-4 
Middleton, Thomas, 271 
Montejan, Marshal de, 98, 104 
Moore, Francis D., 474

Morgagni, Giovanni Battista, 147-70, 
203. 349 . 458 . 459: C onsulti 
(consultations) of, 151; De Sedibus et 
Causis Morborum per Anatom en  
Indagatis, 149, 157, 159-61, 163-8; 
early life and career of, 150, 157; 
personal characteristics of, 149 

Morgan, John, 168, 169 
Morison, Samuel Eliot, 179 
Morse, Samuel B., 291 
Morton, William Thomas Green, 264, 

265, 281, 282, 284-92, 295, 296, 
298-301, 395 

Muller, Johannes, 308, 309 
Murphy, Frank P., 256 
Murray, Joseph, 474

Napoleon Bonaparte, 210 
Nature: Galen and, 34; Hippocratic 

approach and, 15-16 
Necker Hospital, 219 
nervous system, Galen’s studies of, 

49-52 
Neuber, Gustav, 382 
New York Eye Infirmary, 300 
Nicholas of Salerno, 270 
Nikon (father of Galen), 38, 39 
nitrous oxide (laughing gas), 272-5, 

277, 279, 282-4 
Nussbaum, Ritter von, 373

Oath of Hippocrates, 24-30
obstetrics, 249-50
Ogston, Alexander, 380
Olch, Peter, 397, 398
On the Affected Parts (Galen), 153
opium, 266-8
Oribasius, 57
Osier, William, 141, 149, 150, 391, 397-8, 

401-4, 433 
Ottley, Drewry, 177, 181

Padua, University of, 65-6, 75-6, 92,
123-5. 148

Paget, Stephen, 175 
palpation, 222
Paraphrase o f  Rhazes (Vesalius), 75 
Pare, Ambroise, 96-119, 224, 360; 

anesthesia used by, 117; Apologie 
and Treatise, 112-15,117; B rief 
Collection o f  the Conduct o f  
Anatom y, 107-8; Com plete Works, 
111-12, 114; early life and career of, 
103-4; Gourmelen and, 112-15; 
Lorraine campaign (1552) and, 
108-9; The M ethod o f  Treating
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political and military events during 
life of, 101-2; religion and, 105-7;
Ten Books o f  Surgery u/ith the 
Magazine o f  the Instrum ents 
Necessary fo r  It, no; thoracic 
surgery by, 116; ulcer surgery by, 
116-17; wound treatment and, 97-9, 
108-9; writings of, 99, 100, 115-17 

Paris, University of, 71-2, 102 
Park, Edwards A., 434-6 
Parker, Peter, 295 
Parthenopens, Narcissus, 89 
Pasteur, Louis, 322, 346, 362-4, 370-1, 

380-1, 384 
pathology, 230; Rokitansky and, 241-2 
pathophysiology, Virchow and, 307, 

313-14, 325 
Payne, Joseph, 59 
pediatric cardiology, 435, 445-6 
pepsis (coction), 16 
percussion, 203-5, 221-2 
Pereira, Jonathan, 286 
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peritonitis, 214, 218 
pharmacology, 325 
Philip II, King of Spain and Holy 

Roman Emperor, 86, 91, 101, no 
phlebitis, 311 
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phthisis, 216
physical examination, 161, 168, 203;
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29
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Piorry, P. A., 227 
Pius IV, Pope, 123 
Plato, 7, 35 
Pliny, 269
pneuma, 40-1, 122,131, 134; Galen and, 

47, 48, 51-2; psychic, 51-2; vegetative, 
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approach and, 16-17, 20 
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psychic pneuma, 51-2 
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238-40, 243-58 
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pulse, Harvey’s study of, 131 
pyemia, 345
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Quistorp, 269-70 
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Hippocrates and Galen  (Sylvius),
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Scanzoni, Friedrich, 257-8, 317, 319 
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Schleiden, Matthias, 321 
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Prevention o f  Puerperal Fever, 
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