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1

The	information	needed	to	construct	a	history	of	military	medicine	in	antiq-
uity	 is	buried	 in	a	plethora	of	nonmedical	writings,	memoirs	of	campaigns,	
personal	diaries,	and	accounts	of	ancient	battles	and	the	military	adventures	
of	the	heroes	of	antiquity	that	have	survived	and	come	down	to	us.1	Until	the	
eighteenth	century	when	the	proper	care	of	the	sick	and	wounded	became	a	
regular	function	of	governments,	few	medical	officers	or	military	medical	es-
tablishments	could	have	been	expected	to	create	and	preserve	information	on	
military	medical	matters.	The	task	of	discovering	relevant	information	about	
military	medicine	in	the	ancient	period	involves	heavily	mining	the	work	of	
classics	scholars,	historians,	and	archaeologists	who,	in	their	studies	of	ancient	
civilizations,	brought	to	light	much	of	the	knowledge	upon	which	this	book	is	
based.	With	few	exceptions,	however,	what	emerged	from	these	studies	was	a	
happy	accident.	The	relevant	information	concerning	military	medicine	with-
in	them	was	never	addressed	directly	as	a	subject	of	historical	study.2

Military	medicine	in	antiquity,	coming	from	more	integrated	and	far	less	
specialized	societies,	cannot	be	properly	understood	in	the	context	of	modern	
society.	Today	we	distinguish	military	medicine	from	medicine	that	 is	prac-
ticed	in	the	larger	society	by	a	civilian	medical	establishment.	The	societies	of	
the	ancient	world	made	no	such	distinction.	The	integrated	nature	of	ancient	
societies	blurred	social	roles	and	often	retarded	the	development	of	scientific	
and	social	progress.	Thus,	the	failure	of	the	ancient	egyptians	to	separate	med-
icine	from	religion,	a	separation	that	the	Greek	empirics	finally	achieved	in	
the	third	century	bce	before	falling	back	into	religious	influences,	strongly		
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retarded	the	development	of	empirical	medicine	during	the	period	when	egypt	
was	at	the	zenith	of	its	military	power.	in	understanding	the	ancient	world,	it	
is	well	worth	remembering	that	these	societies,	in	their	degree	of	social	differ-
entiation	and	role	specialization,	differ	from	modern	society.

The	 effective	practice	 of	military	medicine	 in	 antiquity	depended	on	 a	
number	of	factors	beyond	the	era’s	state	of	medical	knowledge.	The	presence	
or	absence	of	these	factors	was	often	more	crucial	to	saving	a	wounded	soldier’s	
life	than	the	state	of	medical	knowledge	itself.	The	invention	of	the	tourniquet	
to	stop	bleeding	and	prevent	shock,	for	example,	would	have	been	useless	had	
the	Romans	not	also	had	combat	medics	and	the	necessary	field	transport	to	
move	the	wounded	from	the	battlefield	to	field	surgical	hospitals	where	doc-
tors	could	tie	off	the	severed	artery.	an	army’s	ability	to	provide	combat	medics	
and	field	ambulances	is	not	related	to	the	state	of	medical	knowledge	per	se.	it	
relates	much	more	to	the	degree	of	organizational	sophistication	characteristic	
of	the	military	structure	itself.	it	is	impossible	to	understand	military	medicine	
in	antiquity	without	a	comprehension	of	the	organizational	structure	of	the	
army	that	practiced	it.

The	primary	goal	of	military	medicine,	 then	as	now,	 is	 to	reduce	man-
power	loss	caused	by	enemy	action	and	to	save	the	lives	of	as	many	soldiers	
as	possible	 so	 they	can	 live	 to	fight	again.	The	medical	knowledge	available	
to	the	military	physician	is	but	one	element	in	this	larger	equation.	Military	
medicine	 also	 includes	 the	 military	 doctor’s	 role	 in	 conscripting	 troops	 for	
military	service.	Many	of	the	armies	of	the	ancient	world	after	2000	bce	were	
conscript	armies.	conscription	required	that	the	army	pay	some	attention	to	
the	health	of	the	general	population,	that	is,	its	diet,	its	mortality	rate,	and	its	
longevity.	an	army	that	accepted	anyone	would	face	a	medical	disaster,	so	an-
other	important	role	of	the	military	physician	was	in	examining	and	selecting	
healthy	 individuals	 for	military	 service.	The	military	physician	also	ensured	
the	safety	of	food	and	water	supplies,	which	were	also	crucial	in	keeping	the	
army	fit	for	battle.	Until	modern	times,	specifically	the	Russo-Japanese	War	of	
1904–1905,	armies	suffered	far	more	casualties	from	diseases	caused	by	con-
taminated	food	and	water	than	they	did	on	the	battlefield.	

ensuring	adequate	sanitation	in	garrison	and	in	the	field	was	among	the	
most	 important	 functions	 of	 the	 military	 physician	 in	 the	 ancient	 world.	
Failing	to	dispose	of	human	waste	properly	produced	outbreaks	of	disease	that	
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rendered	armies	helpless,	a	circumstance	that	has	occurred	repeatedly	even	in	
modern	times.	Sanitation	practices	were	at	their	most	dramatic	in	providing	
that	the	dead	were	disposed	of	properly	to	prevent	contagion,	as	well	as	isolat-
ing	those	suffering	from	disease.	as	early	as	2525	bce,	the	Stele	of	Vultures	in	
Sumer	shows	military	doctors	supervising	the	disposal	of	the	dead	in	trenches.	
The	book	of	leviticus in	the	bible	spells	out	the	sanitary	regulations	of	the	
israelite	armies	of	the	first	millennium	bce.	The	priests	of	the	early	israelite	
armies	had	the	responsibility	for	training	the	troops	in	sanitary	practices	and	
enforcing	them	by	military	discipline.3

The	military	physicians	of	ancient	armies	also	had	 the	primary	 respon-
sibility	for	maintaining	the	health	of	the	large	corps	of	animals	upon	which	
the	army	relied	for	transport.	horses	and	mules	carried	diseases	that	affected	
humans,	so	keeping	the	animals	healthy	also	protected	the	general	health	of	
the	army.	in	400	bce,	a	Greek	army	fighting	on	the	peninsula	of	southeastern	
Greece	was	 rendered	 incapacitated	by	 an	outbreak	of	dysentery	 that	 spread	
from	its	animals	to	the	troops.	in	1915	ce,	an	allied	army	at	Gallipoli	was	
crippled	when	a	 similar	outbreak	of	dysentery	 spread	 from	its	mules	 to	 the	
troops.4	having	 little	with	which	 to	fight	disease,	 the	military	doctor’s	best	
hope	of	safeguarding	the	army	from	disease	was	to	prevent	its	outbreak	in	the	
first	place.	

The	military	doctor	also	played	an	important	administrative	role.	he	was	
the	officer	who	ensured	that	the	army	provided	the	logistical	support	to	carry	
out	his	medical	tasks,	including	arranging	adequate	transport	for	moving	the	
sick	and	wounded	in	the	world’s	first	military	ambulances.	When	the	means	
for	transporting	the	wounded	were	not	available,	the	army	often	abandoned	
wounded	soldiers	in	a	nearby	village,	by	the	side	of	the	road,	or	on	the	battle-
field.	in	some	cases,	as	alexander	the	Great	did	at	Sangala,	enemy	wounded	
were	simply	slaughtered.5	it	was	not	until	the	appearance	of	rail	transport	and	
the	internal	combustion–powered	vehicle	that	wounded	soldiers	could	expect	
medical	transport	to	be	available	with	any	degree	of	regularity.

in	a	number	of	ancient	armies,	most	notably	the	Roman	army,	the	sur-
geon	 was	 the	 officer	 responsible	 for	 training	 the	 army’s	 medical	 personnel.	
The	notion	that	the	civilian	medical	establishment	could	or	would	provide	an	
adequate	supply	of	trained	medical	personnel	has	been	obtained	only	in	mod-
ern	times.	Previously,	armies	trained	their	own	medical	personnel,	who	usu-
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ally	remained	separate	from	any	civilian	medical	establishment.	hippocrates’s	
famous	dictum	that	“war	is	the	best	school	for	the	surgeon”	suggests	only	that	
armies	sometimes	hired	civilian	physicians	for	short	periods.	

The	 attempt	 to	 construct	 the	history	 of	military	medicine	 in	 antiquity	
must	encompass	a	far	larger	body	of	information	than	the	medical	knowledge	
that	was	available	to	the	military	doctor	at	that	time.	The	role	of	the	military	
physician	throughout	history	also	must	include	his	other	roles	within	the	larger		
organizational	context	of	the	army	in	which	he	served.	For	most	of	history,	
the	success	of	military	medicine	in	preserving	the	fighting	ability	of	a	combat	
army	depended	more	heavily	on	the	physician’s	other	roles	than	on	his	extant	
medical	knowledge	per	se.

describing	the	roles	and	functions	of	the	military	physician	will	not	pres-
ent	the	reader	with	a	complete	portrait	of	the	development	and	practice	of	mil-
itary	medicine	in	antiquity.	it	is	equally	important	to	understand	the	nature	of	
warfare	in	the	ancient	world	as	the	context	within	which	these	descriptions	can	
be	correctly	understood.	Without	an	accurate	picture	of	the	nature	of	warfare,	
death,	wounding,	injury,	and	disease	in	the	ancient	period,	a	summary	of	the	
military	surgeon’s	role	would	inform	to	only	a	limited	degree.	To	understand	
the	role	of	the	military	doctor	 in	antiquity,	 therefore,	one	must	first	under-
stand	the	larger	military	and	medical	contexts	in	which	he	lived.

The	period	from	4000	to	2000	bce	was	among	the	most	seminal	eras	in	
human	history.	humans	had	not	yet	invented	cities	or	most	of	the	other	social	
structures	required	to	support	communal	life	on	a	large	scale.	agriculture	was	
still	in	its	infancy	and	could	not	yet	provide	an	adequate	food	supply	to	sustain	
populations	of	even	moderate	size.	in	any	meaningful	sense,	even	warfare	itself	
had	not	been	invented	yet.	There	existed	only	the	embryonic	beginnings	of	a	
warrior	caste,	loosely	embedded	in	a	tribal	social	structure	that	lacked	both	the	
physical	and	psychological	requirements	to	fight	wars	on	any	scale.	Military	
technology	 and	 organization	 were	 primitive,	 and	 the	 professionalization	 of	
armies	had	not	yet	begun.6

The	bronze	age	(2500–1200	bce)	changed	everything.	The	bronze	age	
saw	numerous	social,	political,	economic,	psychological,	religious,	and	mili-
tary	innovations	emerge	that	worked	to	make	the	conduct	of	warfare	a	part	of	
human	social	existence.	in	less	than	two	thousand	years,	humans	went	from	a	
condition	in	which	warfare	was	relatively	rare	and	mostly	ritualistic	to	one	in	
which	military	forces	wreaked	death	and	destruction	on	a	modern	scale.	by	
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the	end	of	the	era,	warfare	assumed	truly	modern	proportions	in	terms	of	the	
size	of	the	armies	involved,	the	administrative	mechanisms	needed	to	sustain	
them,	the	development	and	lethality	of	weapons,	the	frequency	of	occurrence,	
and	the	scope	of	destruction	achievable	by	military	force	that	often	included	
the	deliberate	targeting	of	civilians	and	other	“nonmilitary”	aspects	of	ancient	
societies.	

What	made	the	birth	of	warfare	possible	was	the	emergence	of	complex	
societies	with	fully	developed	social	structures	that	provided	stability	and	legit-
imacy	to	new	social	roles	and	behaviors.	The	scale	of	these	fourth-millennium	
urban	societies	was,	 in	turn,	a	function	of	an	efficient	agricultural	ability	to	
produce	the	resources	to	feed	large	populations.	These	early	societies	produced	
the	first	governing	institutions	that	gave	stability	and	permanence	to	the	cen-
tralized	direction	of	 social	 resources	on	a	 large	scale.	at	 the	same	time,	 this	
centralization	demanded	the	creation	of	an	administrative	structure	capable	of	
directing	social	activity	and	resources	toward	communal	goals.	The	develop-
ment	of	state	institutions	also	gave	form	and	stability	to	military	structures,	
with	the	result	that	the	standing	army	emerged	as	a	permanent	part	of	society.	
by	 2700	 bce,	 fully	 developed	 military	 structures	 organized	 along	 modern	
lines	were	found	in	Sumer	and	egypt.

by	the	time	the	bronze	age	gave	way	to	the	iron	age	(1200	bce),	humans		
had	further	developed	their	capacity	to	fight	wars.	One	of	the	most	important	
stimuli	for	this	military	revolution	was	the	discovery	and	use	of	iron,	which	the	
hittites	most	probably	first	employed	as	a	technology	of	war.7	Unlike	bronze,	
which	required	rare	and	expensive	tin	to	manufacture,	iron	was	commonly	and	
cheaply	available	almost	everywhere.8	This	plentiful	supply	made	it	possible	
for	states	to	produce	enormous	quantities	of	reliable	weapons	inexpensively.	
No	longer	was	it	only	the	major	powers	that	could	afford	standing	armies.	as	
the	populations	of	the	ancient	states	increased,	the	ability	to	arm	larger	and	
larger	military	forces	became	possible.

The	armies	of	 the	 iron	age	were	 the	first	 to	practice	conscription	on	a	
regular	basis.	No	longer	limited	to	defense	in	times	of	threat,	military	service	
was	extended	to	the	need	to	control	large,	far-flung	empires.	The	iron	age	gave	
birth	to	the	national	standing	army	based	on	citizen	service	and	brought	with	
it	a	genuine	military	revolution	that	changed	the	nature,	scope,	and	scale	of	
warfare	in	the	ancient	world.
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during	 this	period,	 ancient	 armies	 invented,	perfected,	 and	 introduced	
the	prototype	of	every	offensive	and	defensive	weapon	used	in	warfare	until	
the	invention	of	gunpowder	in	the	thirteenth	century	ce.9	evidence	of	this	
inventive	genius	in	weapon	design	appears	on	the	world’s	first	war	monument,	
the	Stele	of	Vultures.	Portraying	soldiers	of	the	Sumerian	king	carrying	metal-
tipped	spears	and	arrayed	in	a	phalanx	battle	formation,	the	stele	is	the	first	
evidence	of	troop	formations	in	the	ancient	world.	The	king	himself	is	shown	
holding	a	penetrating	ax,	the	most	effective	killing	instrument	of	the	bronze	
age.	The	 lower	palette	of	 the	stele	depicts	a	soldier	carrying	a	sickle-sword,	
its	first	appearance	in	history.	The	king	himself	is	riding	in	a	chariot,	which	
represents	the	first	military	application	of	the	wheel.	Two	important	military	
items	of	equipment,	the	metal	helmet	and	body	armor,	are	also	shown.	Other	
military	monuments	of	the	same	period	show	the	socketed	bronze	ax	and	the	
penetrating	ax,	major	developments	in	killing	technology.	by	2000	bce,	oth-
er	Sumerian	monuments	portray	the	first	appearance	of	the	deadly	composite	
bow.	No	single	army	of	the	ancient	world	invented	and	introduced	so	many	
new	weapons	as	did	the	Sumerians.10	

The	ancient	solider	was	well	protected	by	helmets	and	body	armor.	Table	
1	presents	data	for	the	performance	characteristics	of	ancient	weapons	against	
the	 protection	 offered	 by	 armor	 of	 the	 period.	 With	 the	 exception	 of	 the	
socketed	penetrating	ax,	no	weapon	could	be	wielded	with	sufficient	muscle-	
powered	force	to	penetrate	the	armor	of	a	fully	equipped	soldier.	ancient	armor	
was	so	effective	that	a	fully	equipped	soldier	of	the	ancient	world	at	the	battle-
field	of	Waterloo	or	Gettysburg	would	have	been	 far	better	protected	 from	
rifle	and	shell	fire	than	were	the	soldiers	who	fought	those	nineteenth-century	
battles.	The	same	is	true	for	another	military	innovation,	the	helmet.	Once	the	
helmet	made	its	appearance,	it	became	a	standard	item	of	military	equipment	
until	the	fourteenth	century	when	modern	armies	foolishly	abandoned	it	and	
did	not	resurrect	it	until	World	War	i.	

Modern	studies	of	skull	fractures	demonstrate	that	it	takes	a	minimum	of	
90	foot-pounds	of	energy	delivered	over	one	square	inch	to	fracture	the	human	
skull	with	a	blow	delivered	to	the	front	of	the	head.11	Forty-five	foot-pounds	
of	energy	will	produce	a	fracture	to	the	temporal-parietal	area,	and	a	blow	to	
the	zygomatic	area	requires	only	18	foot-pounds	to	kill.12	The	weapons	of	the	
ancient	world	easily	generated	these	small	amounts	of	energy.	but	a	helmet	of	
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only	two	millimeters	of	metal—at	first	copper,	then	bronze,	and,	ultimately,	
iron	and	steel—over	a	woolen	or	leather	cap	effectively	neutralized	the	killing	
power	of	any	of	the	ancient	weapons	except	the	penetrating	ax.	The	effect	of	
the	helmet	was	to	spread	the	force	of	the	blow	over	a	greater	area.	With	this	
spreading	effect,	the	force	required	to	fracture	the	skull	 is	810	foot-pounds.	
The	most	energy	that	can	be	produced	by	a	human	arm	swinging	a	mace	is	101		
foot-pounds,	and	that	force	is	not	enough	even	to	render	a	soldier	unconscious.	

The	data	 suggest	 that	 in	 the	 ancient	world	 the	balance	between	killing	
technology	and	defensive	technology	was	well	struck,	with	the	defense	show-
ing	a	slight	advantage.	This	finding	is	important	because	it	refutes	the	com-
monly	held,	 incorrect	notion	that	 the	battlefields	of	 the	past	were	scenes	of	
squalid	butchery	 in	which	 every	man	was	 at	 greater	 risk	 than	 those	on	 the	
modern	battlefield.	 it	 is	 important	 to	note	 that	 soldiers	actually	engaged	 in	
battle	faced	good	chances	of	surviving	the	ravages	of	ancient	weapons.	This	
fact	has	significant	implications	for	understanding	the	clinical	challenges	pre-
sented	to	the	military	physician.

Weapon       energy                          energy required (fpds)  
 produced (fpds)a                 Bronzeb                                     ironc 

Gladius (hacking)  101  151  251
Penetrating ax  77  66  110
Sickle-sword  77  245  408
Spear (overhand)  71  137  228
Cutting ax  70  189  314
Eye ax  70  85  141
Javelin  67  99  165
Arrow  47  76  126
Gladius (thrust)  21  182  302
Spear (underhand)  14  137  228

a.  Energy produced is the energy in foot-pounds delivered by a blow with this weapon by an 
average soldier.

b.  Energy required (bronze) is the energy required to cause serious injury when the recipient of 
the blow is protected by two millimeters of bronze armor or helmet.

c.  Energy required (iron) is the energy required to cause serious injury when the recipient of the 
blow is protected by two millimeters of iron armor or helmet.

table 1.	Performance Characteristics of Ancient Weapons
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The	armies	of	the	late	bronze	age	were	quite	large.	The	egyptian	army	
in	 the	 time	 of	 Ramses	 ii	 (1300	 bce)	 is	 estimated	 to	 have	 had	 more	 than	
100,000	men,13	who	were	organized	into	divisions	of	5,000	men	that	could	be	
deployed	individually	or	as	a	combined	force	of	several	divisions.14	The	battle	
of	Kadesh	 in	1275	bce	between	the	hittites	and	the	egyptians	 is	 the	first	
battle	for	which	relatively	reliable	strength	figures	are	available.	in	that	battle	
the	egyptians	mounted	a	four-division	force	of	20,000	men	against	the	hittite	
force	of	17,000.15	

by	comparison,	however,	 the	armies	of	 the	 iron	age	were	much	 larger.	
The	assyrian	army	of	the	eighth	century	bce	comprised	at	least	150,000	to	
200,000	men	and	was	the	largest	standing	military	force	the	world	had	seen	
to	that	time.16	an	assyrian	field	army	numbered	approximately	50,000	men,	
with	various	mixes	of	infantry,	chariots,	and	cavalry.17	but	even	the	assyrian	
army	was	dwarfed	by	 the	Persian	armies	 that	 appeared	 three	hundred	years	
later.	darius	i’s	army	in	the	Scythian	campaign	numbered	200,000	men,	and	
the	 force	 that	Xerxes	 deployed	 against	 the	Greeks	 comprised	300,000	men	
and	60,000	horsemen.18	Gen.	Percy	Sykes’s	analysis	of	Xerxes’s	army	suggests	
that	the	total	force,	including	support	troops,	may	have	numbered	a	million	
men,	although	this	number	is	probably	an	exaggeration.19	at	the	end	of	the	
imperial	period,	the	Persians	could	still	deploy	large	forces.	in	331	bce,	when	
alexander	destroyed	the	Persian	army	at	the	battle	of	arbela,	darius	iii	fielded	
a	force	of	300,000	men,	40,000	cavalry,	250	chariots,	and	50	elephants.20	

Philip	ii	of	Macedonia	could	field	a	combat	army	of	32,000	men	orga-
nized	in	four	divisions	of	8,192	men	each,	and	the	army	of	alexander	the	Great	
sometimes	exceeded	60,000	troops.21	at	the	end	of	the	civil	wars,	augustus	
commanded	 60	 legions,	 or	 approximately	 700,000	 troops.	 during	 the	 im-
perial	period,	Roman	military	forces	totaled	350,000	men	and	routinely	de-
ployed	consular	armies	of	20,000	to	40,000	troops.	The	one	exception	to	the	
ability	of	the	states	of	this	period	to	deploy	large	armies	was	classical	Greece.	
being	 products	 of	 relatively	 small	 city-states,	 Greek	 armies	 were	 unusually	
small	even	for	the	bronze	age.	Thucydides	recorded	that	at	the	beginning	of	
the	Peloponnesian	War	in	431	bce,	athens	could	field	only	13,000	hoplites,	
16,000	older	garrison	soldiers,	1,200	mounted	men,	and	1,600	archers.	even	
these	small	numbers	represented	a	supreme	military	effort	for	athens	in	time	
of	crisis.22	
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Sustained	by	larger	populations,	cheap	and	plentiful	weapons,	the	need	to	
govern	larger	land	areas	of	imperial	dimension,	and	the	ability	to	exercise	com-
mand	and	control	over	larger	military	establishments,	the	states	of	the	ancient	
period	produced	armies	of	modern	dimensions.	Following	Rome’s	collapse	in	
the	fourth	century	ce,	few	european	states	were	able	to	muster	such	sizable	
military	establishments	again	until	well	into	the	nineteenth	century.	

as	the	size	of	armies	and	the	scope	of	battles	increased,	ancient	armies	had	
to	master	logistics,	or	the	task	of	supporting	themselves	in	the	field.	changes	
in	the	composition	of	military	forces	added	to	their	logistics	burden.	The	de-
velopment	of	the	chariot,	for	example,	required	that	the	egyptian	army	main-
tain	 repair	depots	and	mobile	 repair	battalions	 to	ensure	 that	 the	machines	
remained	functional	on	the	march.23	The	assyrian	invention	of	cavalry	squad-
rons	brought	into	existence	a	special	branch	of	the	logistics	train	to	ensure	the	
army	could	secure,	breed,	train,	and	deploy	large	numbers	of	horses.	advances	
in	siege	craft	required	that	armies	transport	siege	machinery	within	their	bag-
gage	train,	and	the	introduction	of	artillery,	first	under	the	Greeks	and	brought	
to	perfection	under	the	Romans,	added	yet	another	requirement	to	transport	
catapults	and	shot.	The	need	to	manufacture	and	repair	the	new	iron	weapons	
in	unprecedented	numbers	required	yet	more	innovations,	such	as	the	mobile	
blacksmith	forge,	and	the	logistics	for	moving	them.

The	standard	means	of	logistical	transport	for	bronze	and	iron	age	armies	
was	the	donkey.	in	Sumer	the	solid-wheeled	cart	drawn	by	the	onager	(wild	
ass)	was	used	early	in	the	period.	Ramses	ii	revolutionized	egyptian	logistics	
by	introducing	the	ox-drawn	cart,	which	quickly	became	the	common	mode	
of	 military	 logistical	 transport	 and	 was	 used	 for	 almost	 a	 thousand	 years.24	
Xenophon	recorded	that	the	normal	pack	load	for	a	single	ox-drawn	cart	in	
Greek	armies	was	twenty-five	talents,	or	approximately	l,450	pounds.	a	mule	
could	carry	upward	of	200	pounds	and	a	camel	approximately	400	pounds.	
While	the	oxcart	allowed	armies	to	move	larger	loads,	it	also	slowed	the	army’s	
rate	of	movement	to	a	crawl.	during	this	period,	there	were	few	packed	roads	
and	no	paved	 roads,	which	 the	Romans	would	 introduce	 later.	The	 animal	
collar	had	not	been	invented,	and	harnesses	pressed	upon	the	baggage	animals’	
windpipes,	hastening	their	rate	of	physical	exhaustion.	an	oxcart	could	travel	
two	miles	an	hour	for	five	hours	before	the	animals	became	exhausted.25	

The	assyrians’	use	of	the	horse	gave	them	increased	logistics	flexibility,	as	
did	the	domestication	of	the	camel	as	a	military	beast	of	burden.	Using	horses	
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in	 logistics	 trains	 increased	 only	 slowly	 under	 the	 Persians,	 finally	 reaching	
its	height	under	Philip	 ii	of	Macedon,	alexander	 the	Great,	 and,	 later,	 the	
Romans.	by	the	third	century	bce,	the	logistics	trains	of	ancient	armies	could	
regularly	supply	large	armies	for	long	periods	over	great	distances.	The	logistics	
capabilities	of	these	ancient	armies	were	excellent,	and	they	often	managed	im-
pressive	feats	of	supply	that	armies	only	rarely	duplicated	before	the	nineteenth	
century	ce.

The	greater	strategic	mobility	of	ancient	armies	that	occurred	by	the	end	
of	 the	 iron	 age	 was	 a	 result	 of	 the	 ability	 of	 totally	 integrated	 societies	 to	
produce	 larger	populations	and	sustain	 them	with	 the	 their	 increasingly	 so-
phisticated	economies.	The	strategic	range	of	a	typical	bronze	age	army	was	
approximately	350	miles	by	150	miles.	The	armies	of	Sumer	and	akkad	con-
ducted	military	operations	ranging	from	the	upper	Tigris	Valley	to	the	city	of	
Ur,	or	a	range	of	250	by	125	miles.26	The	egyptian	army	of	1400–1250	bce	
had	a	strategic	range	of	1,250	by	200	miles,	or	more	than	twice	the	range	of	
the	armies	of	the	earlier	period.

during	the	iron	age,	assyria	conducted	military	operations	from	assur	
to	Susa	and	Thebes—an	area	of	1,250	miles	by	300	miles,	or	five	times	the	
range	of	 the	Sumerian	 armies.	Persian,	alexandrian,	 and	Roman	armies	 at-
tained	strategic	ranges	typical	of	modern	armies,	with	the	Persian	army	having	
a	strategic	range	of	2,500	by	1,000	miles	and	the	Roman	armies	a	range	of	
2,800	by	1,500	miles.27	On	average,	iron	age	armies	had	a	strategic	range	nine	
times	greater	than	those	of	the	armies	of	the	bronze	age.	The	ability	of	iron	
age	armies	to	project	military	power	over	great	distances	would	not	be	equaled	
again	until	the	armies	of	the	nineteenth	century	were	established.	

Strategic	mobility	and	range	were	a	function	of	the	ability	of	ancient	so-
cieties	to	place	the	entire	state’s	resources	at	the	service	of	their	armies.	Their	
ranges	also	increased	as	a	consequence	of	improved	logistics	and	staff	organiza-
tion	that	rationalized	planning.	The	use	of	naval	forces	in	support	of	ground	
operations	far	from	home	also	augmented	their	range	and	flexibility.	it	is	im-
portant	to	remember,	however,	that	ancient	armies	moved	on	foot.	No	army	of	
the	modern	period	equaled	or	exceeded	the	ancient	armies’	rates	of	movement	
until	the	american	civil	War,	when	railroads	made	faster	troop	movements	
possible.	

The	armies	of	the	late	ancient	period	also	made	revolutionary	advances	in	
tactical	mobility	and	proficiency	that	had	a	major	impact	on	the	conduct	of	
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war.	The	increased	tactical	flexibility	of	small	units	resulted	from	a	number	of	
factors.	For	example,	the	assyrian	army	was	the	first	to	improve	the	military	
footwear	of	its	soldiers.	The	assyrian	soldier	wore	a	knee-high	leather	jackboot	
that	had	thick	leather	soles	with	hobnails	to	improve	traction.	The	boot	also	
had	thin	plates	of	iron	sewn	into	the	front	to	protect	the	wearer’s	shins.28	This	
boot	provided	excellent	ankle	 support	 for	 troops	fighting	 in	cold,	 rain,	and	
snow	and	kept	foot	injuries	to	a	minimum.	The	new	boot	was	one	reason	why	
the	assyrian	army	could	move	rapidly	over	all	kinds	of	terrain	in	all	kinds	of	
weather.	Military	boots	of	various	designs	became	standard	equipment	for	the	
later	armies	of	the	period.	

armies	 also	 developed	 all-weather	 capabilities	 for	 ground	 combat.	The	
assyrians	regularly	fought	in	summer	and	winter	and	even	conducted	sieges	
in	winter.29	They	also	fought	in	marshlands.	Placed	aboard	light	reed	boats,	
assyrian	tactical	units	became	waterborne	marines	and	used	fire	arrows	and	
torches	to	burn	out	the	enemy	hiding	among	the	swamp’s	brushes	and	reeds.30	
Mounting	military	operations	in	all	kinds	of	weather	and	terrain	became	a	vital	
capability	for	armies	of	the	late	ancient	period,	particularly	those	of	alexander,	
hannibal,	and	the	Roman	legions.

The	regular	use	of	engineering	units	also	boosted	 the	combat	power	of	
tactical	units.	Persian	engineers	could	divert	the	course	of	a	river	to	deprive	an	
enemy	fleet	of	water,	a	trick	they	performed	in	the	war	against	egypt.	Roman	
military	engineering	skills	reached	their	height	in	the	ancient	period,	allowing	
an	army	on	the	march	to	construct	a	fortified	encampment	every	night.	

The	evolution	of	tactics	over	nearly	fifteen	hundred	years	is	a	tale	of	armies	
boosting	their	combat	power	by	improving	their	small-unit	tactical	capabili-
ties.	The	results	were	evident	as	early	as	the	fourteenth	century	bce,	when	the	
egyptian	army	learned	to	control	large	units	of	different	combat	capabilities	
in	the	first	evidence	of	a	combined	arms	capability.	The	earliest	armies	were	
infantry	forces	with	little	in	the	way	of	tactical	sophistication	and	could	hardly	
move	once	arrayed	for	battle.	When	infantry	formations	clashed	and	one	side	
broke,	the	victor	had	no	opportunity	to	pursue	the	defeated.	This	situation	
changed	when	the	egyptians	adopted	the	chariot.

The	chariot	introduced	the	radically	new	tactical	capability	of	mobility	to	
the	battlefield.	When	equipped	with	archers	armed	with	the	composite	bow,	
the	chariot	provided	the	world’s	first	mobile	firing	platform	and	was	the	only	
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weapon	that	could	participate	in	all	phases	of	the	battle	with	equal	effective-
ness.31	The	chariot	also	permitted	the	first	use	of	mobile	reserves	committed	
at	a	propitious	moment	to	turn	a	flank	or	to	exploit	a	breakthrough.	Used	in	
different	 tactical	 roles,	 the	hittites’	 and	assyrians’	 chariots	were	bigger	 and	
heavier	vehicles	that	were	pulled	by	three	horses	and	carried	a	crew	of	three	
and	four,	respectively.	The	assyrian	chariot	maximized	the	role	of	shock	rather	
than	mobility	by	attacking	enemy	infantry	formations	from	several	directions	
at	 once.	 Once	 engaged,	 the	 crews	 dismounted	 and	 fought	 as	 infantry.	The	
assyrians	were	the	first	to	use	mounted	infantry,	and	their	use	of	the	chariot	
strongly	resembled	that	of	armored	personnel	carriers	in	modern	times.

a	major	assyrian	innovation	was	the	invention	of	cavalry.	The	spur	and	
stirrup	had	not	yet	made	their	appearance,	and	assyrian	cavalrymen	used	the	
saddle	girth,	crupper,	and	breast	strap	to	stabilize	the	rider.	Pressure	from	the	
rider’s	leg	and	heel	of	his	boots	controlled	the	horse.	This	development	made	
possible	the	first	use	of	mounted	archers,	or	the	famed	“hurricanes	on	horse-
back”	mentioned	in	the	Old	Testament.	The	ability	of	 the	horse	to	traverse	
uneven	terrain	made	cavalry	forces	especially	lethal	in	the	pursuit	and	valuable	
for	reconnaissance	and	providing	flank	security,	two	new	tactical	capabilities.	
by	the	time	of	cyrus	the	Great,	the	Persian	army’s	ratio	of	cavalry	to	infantry	
was	20	percent	cavalry	to	80	percent	infantry,	for	the	largest	cavalry	force	in	
the	world.32

The	Greeks	discovered	the	secret	of	heavy	infantry.	The	heavily	armored	
hoplite	soldier	fighting	in	tightly	packed	phalanxes	had	the	advantage	of	be-
ing	 almost	 impervious	 to	 cavalry	 attack.	 its	 major	 disadvantage,	 however,	
was	its	inability	to	maneuver	and	to	conduct	pursuit.	Philip	ii	of	Macedonia	
made	the	phalanx	heavier.	he	also	armed	the	densely	packed	formations	of	
the	Macedonian	phalanx	with	a	fifteen-foot-long	pike	called	the	sarissa,	which	
weighed	twelve	pounds.33	Philip’s	tactical	contribution	was	to	reduce	the	role	
of	 infantry	 as	 the	 primary	 striking	 and	 killing	 arm	 of	 the	 Greek	 army.	 he	
used	his	heavy	infantry	formations	as	a	platform	for	maneuver	of	his	primary	
striking	arm,	the	heavy	cavalry	armed	with	the	long	xyston	lance	and	deadly	
machaira	sword.34	Philip	was	the	first	to	use	cavalry	as	the	primary	combat	arm	
of	an	ancient	army.

The	 tactical	 proficiency	of	 ancient	 armies	went	 through	 several	 phases.	
beginning	with	the	primacy	of	infantry,	the	egyptians’	use	of	the	chariot	in-
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troduced	the	new	element	of	mobility	to	the	battlefield.	The	assyrians	found	
a	new	role	for	the	chariot	as	mounted	infantry,	but	they	relied	more	on	their	
cavalry	to	provide	mobility	and	flexibility.	The	Persians’	reliance	on	cavalry	led	
to	their	neglect	of	heavy	infantry,	and	Philip’s	use	of	heavy	infantry	formations	
as	a	platform	of	maneuver	signaled	the	leading	role	of	cavalry	as	the	primary	
striking	force	of	ancient	armies.	in	each	phase	of	tactical	development,	the	role	
of	 infantry	as	the	main	maneuver	and	killing	element	on	the	battlefield	de-
clined.	how	much	more	surprising,	then,	that	the	next	major	army	to	appear	
on	the	ancient	battlefield	found	its	strength	in	the	maneuverability	and	killing	
power	of	heavy	infantry	while	relegating	cavalry	to	a	secondary	role.

The	spine	of	the	Roman	legion	was	its	heavy	infantry	formations,	whose	
tactical	proficiency	and	lethality	were	not	surpassed	for	almost	fifteen	hundred	
years.	The	secret	of	the	Roman	killing	machine	was	a	soldier	who	was	the	first	
to	fight	within	 a	 combat	 formation	while	 remaining	 tactically	 independent	
of	its	movement	as	a	unit.	he	was	also	the	first	soldier	in	history	to	employ	
primarily	the	gladius	(sword)	instead	of	the	spear.35	The	Roman	gladius	caused	
more	deaths	on	the	battlefield	than	any	other	weapon	until	the	invention	of	
the	firearm.36

The	 infantry	 formations	 of	 earlier	 armies	 were	 packed	 masses	 of	 men	
pressed	 against	one	 another	with	no	 spacing	between	 individual	 soldiers	or	
units.	The	Roman	innovation	built	in	spaces	between	soldiers	and	units,	great-
ly	increasing	their	flexibility	and	mobility.	The	spacing	between	each	soldier	
was	sufficient	to	allow	independent	movement	and	fighting	room	within	an	
area	of	five	square	yards,	or	enough	space	for	the	soldier	to	wield	his	sword.	
Soldiers	were	assigned	to	sixty-	to	eighty-man	units	called	maniples,	each	one	
laterally	separated	from	the	next	by	twenty	yards,	or	a	distance	equal	to	the	
frontage	of	the	maniple	itself.	The	maniples	were	arrayed	in	staggered	lines,	
with	the	second	and	third	lines	covering	the	gaps	to	their	front.	each	line	of	in-
fantry	was	separated	from	the	next	by	an	interval	of	approximately	a	hundred	
yards.	This	 resulting	quincunx,	or	 checkerboard	 formation,	 allowed	 tactical	
flexibility	for	each	maniple	and	enabled	it	to	deliver	or	meet	an	attack	from	
any	direction.

The	resurgence	of	infantry	as	the	primary	tactical	killing	arm	inevitably	
reduced	the	cavalry	to	a	secondary	role.	Roman	infantry	ruled	supreme	in	the	
ancient	world	until	its	defeat	at	the	battle	of	adrianople	in	378	ce.	its	defeat	
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at	 the	hands	of	barbarian	cavalry	 shook	the	 tactical	 thinking	of	 the	ancient	
world.	Followed	by	a	hundred	years	of	invasions	by	tribal	cavalry	armies,	the	
empire’s	collapse	in	the	West	was	attributed	to	the	superiority	of	cavalry	over	
infantry.	The	death	of	disciplined	 infantry	and	 the	primacy	of	cavalry	were	
also	consequences	of	the	social	and	military	superiority	of	the	new	european	
tribal	states.	if	there	had	been	any	doubt	in	the	mind	of	tactical	thinkers	about	
the	role	of	cavalry,	the	battle	of	hastings	in	1066	ce,	in	which	a	cavalry	army	
massacred	an	infantry	force,	settled	the	question	for	hundreds	of	years.	during	
the	Middle	ages,	the	armored	knight	became	the	prototype	of	the	successful	
warrior,	and	infantry	all	but	disappeared	from	the	battlefield.

both	siege	craft	and	artillery	came	into	existence	to	confront	the	fortified	
city,	the	most	powerful	defensive	system	produced	in	the	ancient	world.	The	
first	undisputed	example	of	 a	 fortified	city	was	Uruk	 in	Mesopotamia,	dat-
ing	from	2900	bce.37	The	city’s	walls	enclosed	an	area	of	5.5	square	miles.	
To	place	this	development	in	perspective,	athens,	after	the	expansion	under	
Themistocles,	covered	an	area	of	2.5	square	miles,	while	Jerusalem	in	43	ce	
enclosed	an	area	of	only	1	square	mile.	even	the	city	of	Rome	at	the	time	of	
the	emperor	hadrian	in	the	first	century	ce	was	only	twice	as	large	as	the	city	
of	Uruk,	built	more	than	three	thousand	years	earlier.38

Fortified	cities	put	armies	at	great	 risk.	Safe	behind	 the	city’s	walls,	de-
fending	armies	could	live	off	well-stocked	provisions	for	long	periods	while	at-
tacking	armies	were	forced	to	live	off	the	land	until	hunger,	thirst,	and	disease	
ravaged	their	ranks.	No	army	bent	on	conquest	could	force	a	strategic	decision	
as	long	as	the	defender	refused	to	give	battle.	a	conquering	army	that	bypassed	
fortified	strong	points	placed	itself	at	risk	of	attack	from	the	rear.	No	successful	
army	could	prevail	without	the	ability	to	overcome	fortifications.	One	of	the	
earliest	inventions	used	to	defeat	fortifications	was	the	battering	ram,	dating	
from	at	least	2500	bce.39	

The	assyrian	armies	of	the	eighth	century	bce	were	masters	of	siege	craft.	
The	key	was	to	coordinate	several	types	of	assault	at	different	points	on	the	
walls	simultaneously.	battering	rams	supported	by	siege	towers	were	brought	
into	position	 at	 several	 locations	 along	 the	walls.	at	 the	 same	 time,	 scaling	
ladders	with	lever	crews	were	deployed	at	other	places.	Sappers	and	tunnelers	
worked	to	weaken	and	collapse	a	section	of	the	walls’	foundation.	at	the	ap-
propriate	time,	scaling	ladders	were	used	to	mount	attacks	over	the	walls	 in	
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several	places	at	once	to	force	the	defenders	to	disperse	their	forces.40	The	idea	
was	quickly	to	mass	more	soldiers	at	the	point	of	entry	than	the	defender	could	
bring	to	bear.	as	a	general	rule,	a	city	could	mount	about	25	percent	of	 its	
population	to	defend	against	an	attack.	Thus,	a	city	of	thirty	thousand	people	
could	muster	about	eight	thousand	men	to	defend	against	an	attacking	force	
that	easily	exceeded	thirty	thousand	to	forty	thousand	soldiers.	The	advantage	
almost	always	rested	with	the	besieging	army.41	

The	 steady	 development	 of	 siege	 craft	 reached	 new	 heights	 during	 the	
reigns	of	Philip	ii	of	Macedon	and	alexander	the	Great.	Philip	realized	that	
the	new	Macedonian	army	would	obtain	only	limited	objectives	if	it	was	not	
provided	 with	 the	 capability	 for	 rapidly	 reducing	 cities.	 Philip	 introduced	
the	 use	 of	 sophisticated	 siege	 operations	 to	 his	 army,	 copying	 many	 of	 the	
techniques	the	assyrians	first	used	and	that	the	Persians	passed	to	him.42	The	
Romans’	ability	to	reduce	fortifications	was	probably	the	best	in	the	ancient	
world,	but	they	relied	more	on	organization	and	application	than	on	engineer-
ing	 innovation.	For	the	most	part	Roman	siege	engines	were	 improved	ver-
sions	of	Greek	and	Persian	machines.43

Philip	ii	of	Macedon	established	a	group	of	artillery	engineers	within	his	
army	to	design	and	build	catapults.	Of	this	period	the	most	important	con-
tribution	of	Greek	engineering	to	warfare	was	the	invention	of	artillery	in	the	
form	of	catapults	and	torsion-fired	missiles.	The	earliest	example,	dating	from	
the	fourth	century	bce,	was	called	a	gastraphetes	(literally,	belly	shooter)	and	
was	a	form	of	primitive	crossbow	that	fired	a	wooden	bolt	on	a	flat	trajectory	
along	a	slot	in	the	aiming	rod.44	later,	weapons	fired	by	torsion	bars	powered	
by	horsehair	and	ox	tendon	(the	Greeks	called	this	material	neuron)	springs	
could	fire	arrows,	stones,	and	pots	of	burning	pitch	along	a	low	parabolic	arc.	
Some	of	these	machines	were	quite	large	and	mounted	on	wheels	to	improve	
tactical	mobility.	One	of	them,	the	palintonon,	could	fire	an	eight-pound	stone	
more	than	three	hundred	yards,	a	range	greater	than	that	of	the	Napoleonic	
cannon.45	While	Philip	first	used	them	as	weapons	of	siege	warfare,	alexander	
later	employed	them	as	covering	artillery.	alexander’s	army	carried	prefabri-
cated	catapults	that	weighed	only	eighty-five	pounds.	it	dismantled	larger	ma-
chines	and	brought	them	along	in	wagons.46	

Roman	advances	 in	the	design,	mobility,	and	firepower	of	artillery	pro-
duced	the	largest,	longest-range,	and	most	rapid-firing	artillery	pieces	of	the	
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ancient	world.	it	was	not	until	the	american	civil	War	that	an	artillery	piece	
could	 fire	 a	 longer	 distance	 than	 a	 Roman	 one,	 and	 still	 it	 fired	 shot	 that	
weighed	 less	 than	Roman	 shot.	No	artillery	piece	 could	fire	 faster	 than	 the	
Roman	guns	until	 the	 invention	of	 the	first	breech-loading	 artillery	gun	 in	
1875.	Roman	catapults	were	much	larger	than	Greek	models	and	were	pow-
ered	by	torsion	devices	and	springs	made	of	sinew	kept	supple	in	canisters	of	
oil.	if	we	are	to	believe	Flavius	Josephus	in	his	account	of	the	Roman	siege	of	
Jerusalem	in	the	first	century	ce,	the	largest	of	these	artillery	pieces,	the	ona-
ger	(called	the	wild	ass	because	of	its	kick),	could	hurl	a	hundred-pound	stone	
four	hundred	yards.47	

The	Roman	writer	Flavius	Vegetius	noted	that	each	legion	had	ten	onagi,	
one	per	 cohort,	 organic	 to	 its	 organization.48	 Smaller	 versions	 of	 these	ma-
chines,	such	as	the	scorpion, were	compact	enough	to	be	transported	by	horse	
and	mule,	 and	could	fire	a	 seven-	 to	 ten-pound	stone	ball	more	 than	 three	
hundred	yards.49	Smaller	machines	fired	iron-tipped	bolts.	designed	similar	to	
the	later	crossbow	but	mounted	on	small	platforms	or	legs,	these	guns	required	
a	two-man	crew.	as	the	world’s	first	rapid-fire	field	guns	against	enemy	forma-
tions,	 they	fired	twenty-six-inch	bolts	over	a	range	of	almost	 three	hundred	
yards,	with	a	rate	of	fire	of	three	to	four	rounds	a	minute.50	

The	weapons	of	the	ancient	world	were	effective	in	the	hands	of	a	com-
petent	soldier.	in	determining	the	risk	of	death	and	wounds	faced	by	the	an-
cient	soldier,	it	must	be	kept	in	mind	that	the	soldier’s	chances	varied	greatly	
depending	on	the	army	in	which	he	fought	and	at	what	point	in	history	he	
saw	combat.	The	egyptian	soldier	fighting	the	hyksos,	for	example,	had	little	
chance	of	escaping	death	or	injury,	while	the	Roman	soldier	fighting	against	
the	belgae	had	 a	 very	 good	 chance	of	 escaping	 injury	 altogether.51	Modern	
battles	 see	 a	 fair	 share	 of	dead	 and	wounded	on	both	 sides,	 but	 in	 ancient	
battles	the	vanquished	suffered	horribly	while	the	victor	less	so.	at	the	battle	
of	Marathon	in	490	bce,	for	example,	the	athenians	suffered	less	than	two	
hundred	dead	out	of	a	 force	of	 ten	 thousand	hoplites.	at	 issus,	alexander’s	
army	endured	only	two	hundred	dead	while	inflicting	fifty	thousand	casualties	
upon	the	Persians;	and	at	cynoscephalae,	the	Romans	killed	eight	thousand	
Greeks,	virtually	destroying	the	Macedonian	army	at	a	cost	of	only	seven	hun-
dred	men.52	

it	is	often	thought	that	battles	involving	masses	of	men	in	close	combat	
were	horrifically	bloody.	in	 fact,	as	 long	as	 the	units	 remained	engaged	and	
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intact,	 they	were	 rarely	 so.	When	arrayed	 in	a	close-order	 infantry	phalanx,	
only	the	first	two	ranks	could	actively	engage	in	any	fighting	and	then	not	for	
very	long.	estimates	are	that	the	lines	of	the	phalanx	could	remain	engaged	for	
not	more	than	ten	minutes	before	exhaustion	took	its	toll.53	Moreover,	most	of	
the	combat	power	of	the	packed	phalanx	could	not	be	brought	to	bear	upon	
the	killing.	When	the	front	lines	came	together,	only	the	second	rank	could	
move	into	the	spaces	in	the	first	line	and	engage	the	enemy.	if	the	infantry	was	
armed	with	the	spear	and	shield,	as	was	the	case	in	all	armies	until	the	Roman	
army	of	the	third	century	bce,	the	ability	to	wield	one’s	weapons	against	the	
enemy	press	was	considerably	reduced.54	as	long	as	the	phalanx	held	together,	
the	tactics,	weapons,	and	formations	limited	the	infantry’s	ability	to	kill	on	a	
great	scale.

The	real	killer	on	the	ancient	battlefield	was	fear.55	as	stress	increased,	the	
probability	that	someone	would	lose	his	nerve	and	run	increased.	Sometimes	
the	 actions	 of	 a	 single	 soldier	 caused	 panic	 in	 a	 unit	 or	 an	 entire	 army.	 a	
phalanx	would	suddenly	shatter	and	take	flight,	as	the	once	cohesive	fighting	
force	became	a	mob	of	terrified	human	beings	trying	to	escape.	Soldiers	fled	
in	all	directions,	often	casting	away	their	weapons,	shields,	and	armor.	because	
armies	had	little	means	to	engage	in	lethal	pursuit,	fleeing	the	battlefield	often	
worked	to	limit	casualties.	The	introduction	of	the	chariot	and	then	the	spear	
and	archer	cavalry	changed	the	battlefield	dynamic.	Fleeing	soldiers	became	
easy	 targets,	and	the	pursuit,	once	a	 rare	event,	developed	 into	 the	primary	
means	of	totally	annihilating	a	defeated	army.	Killing	as	they	went,	chariots	
and	cavalry	rode	through	and	around	the	fleeing	mob	and	herded	it	back	to-
ward	the	center,	where	the	victors	sometimes	spent	all	day	killing	the	defense-
less.	Unless	the	victorious	commander	ordered	a	halt	to	the	killing,	 it	often	
happened	that	an	entire	army	would	be	mercilessly	slain.

Table	2	presents	manpower	and	casualty	data	for	fourteen	battles	fought	
between	2250	and	45	bce	by	the	armies	of	Sumer,	Persia,	classical	and	im-
perial	 Greece,	 tribes,	 and	 the	 Romans.	The	 dates	 of	 the	 battles	 range	 over	
two	thousand	years,	allowing	us	to	account	for	changes	in	more	lethal	killing	
technology	as	it	affected	casualty	rates.	it	must	be	said,	however,	that	there	is	
no	way	to	verify	the	accuracy	of	these	numbers	extracted	from	classical	litera-
ture.	it	is	probable,	however,	that	at	least	the	proportions	between	the	figures	
are	nearly	accurate.56	The	data	indicate	that	the	percentage	of	dead	(killed	in	



table 2.	Combat Death Rates of Ancient Armies

                 adversaries                     nuMBer of troops               nuMBer Killed          % defeated

date (Bce) Battle victor defeated victor defeated victor defeated Killed in action

 2250 *** King of Akked Ur  5,400  13,500  ***  8,040  59.5
 334 Granicus Alexander Memnon  36,000  40,000  125  10,000  25.0
 333 Issus Alexander Darius III  36,000  150,000  200  50,000  33.0
 331 Arbela Alexander Darius III  40,000  340,000  300  100,000  29.4
 237 Metaurus River Hamilcar Barcas Mercenaries  10,000  25,000  ***  6,000  24.0
 218 Trebia Hannibal Sempronius  50,000  40,000  few    20,000–30,000 50.0
 216 Cannae Hannibal Varro  50,000  80,000  5,500  70,000  87.5
 202 Zama Scipio Africanus Hannibal  50,000  50,000  2,000  20,000  40.0
 197 Cynoscephalae Flamininus Philip V  20,000  23,000  700  8,000  34.7
 168 Pydna Aemillus Paullus Perseus  30,000  44,000  ***  20,000  45.4
 102 Aquae Sextiae Marius The Teutons  40,000  100,000  300  90,000  90.0
 86 Chaeronea Sulla Archelaus  30,000  110,000  14  100,000  90.9
 48 Pharsalus Caesar Pompey  22,000  45,000  300  15,000  33.0
 45 Munda Caesar Pompey  48,000  80,000  1,000  33,000  41.2



War, Wounds, and Disease in the Ancient World 19

action)	suffered	by	a	defeated	army	was	on	average	37.7	percent	of	the	total	
force.	death	rates	for	victorious	armies,	however,	were	considerably	lower,	or	
about	5.5	percent	of	the	force.	even	with	a	technological	advantage	in	weap-
ons,	it	was	still	necessary	to	kill	at	close	range,	and	the	gross	disparity	in	kill	
rates	suggests	strongly	that	most	of	the	killing	occurred	after	one	side	broke	
and	could	be	hunted	down	and	slain	with	comparative	ease.	

if	the	battles	are	analyzed	in	terms	of	those	that	matched	a	tactically	and	
technologically	superior	army	against	an	inferior	army,	it	seems	that	these	fac-
tors	made	an	important	difference	in	casualty	rates.	The	six	battles	that	met	
these	conditions	were	alexander’s	battles	against	the	Persians	at	the	Granicus	
River,	issus,	and	arbela;	the	Roman	battles	against	the	Macedonian	Greeks	at	
cynoscephalae	and	Pydna;	and	the	Roman	battle	against	the	tribal	armies	of	
the	Teutons	at	aquae	Sextiae.	in	these	battles,	the	tactically	and	technologi-
cally	superior	force	killed	42.6	percent	of	the	enemy	force,	inflicting	5	percent	
more	casualties	than	could	normally	have	been	expected.	The	advantage	is	also	
reflected	in	lower	casualty	rates	for	the	victorious	armies.	alexander’s	armies	
suffered	only	0.5	percent	average	death	rates	 in	the	three	battles	against	the	
Persians,	while	the	Romans	endured	a	1.3	percent	death	rate	against	the	Greeks	
and	Teutons.	armies	relatively	equal	in	tactics	and	weapons	could	expect	to	see	
5.5	percent	of	their	forces	killed	in	action.	On	average,	then,	superior	armies	
suffered	a	death	rate	of	only	2.4	percent,	its	superior	tactics	and	equipment	
conveying	a	force	multiplier	of	more	than	100	percent.

except	for	some	surviving	Roman	and	assyrian	records,	we	have	only	lim-
ited	data	on	the	number	of	wounded	in	ancient	battles.	if,	however,	we	know	
the	size	of	the	defeated	army	and	subtract	the	number	of	soldiers	killed	in	ac-
tion	and	taken	prisoner,	we	are	left	with	a	rough	approximation	of	the	number	
of	wounded.	Since	 slightly	wounded	men	would	have	probably	been	 taken	
prisoner,	we	may	suppose	that	the	number	of	wounded	reflects	those	injured	
severely	enough	to	be	worthless	to	the	slave	buyers.	Table	3	presents	the	data	
for	the	number	of	wounded	and	prisoners	for	the	six	battles	for	which	infor-
mation	is	available.	approximately	35.5	percent	of	the	defeated	army	could	
expect	to	suffer	wounds	serious	enough	to	allow	them	to	be	left	on	the	battle-
field.	When	added	to	the	37.8	percent	of	the	vanquished	who	were	killed,	no	
less	than	73.3	percent	of	the	men	who	took	the	field	could	expect	to	be	killed	
or	wounded	before	the	day	was	out.
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There	is	no	certain	way	to	measure	the	victor’s	number	of	wounded.	The	
ratio	of	dead	to	dead	in	each	army,	if	the	proportion	held,	would	indicate	a	
wound	rate	to	the	victorious	army	of	5.8	percent.	if	kill	and	wound	rates	were	
generally	 low	while	 the	 forces	were	 locked	 in	 combat,	 owing	 to	 the	 factors	
noted	earlier,	then	a	wound	rate	of	5.8	percent	for	the	victor	does	not	seem	
high.	donald	engels’s	analysis	of	alexander’s	armies	suggests	that	the	victori-
ous	Macedonians	suffered	approximately	five	wounded	for	every	dead.57	The	
Roman	army’s	medical	system	planned	for	a	wounded	casualty	rate	of	between	
2	and	10	percent,	or	an	average	of	6	percent.	The	data	suggest	that	seven	of	
every	ten	soldiers	of	a	defeated	force	would	become	casualties	by	day’s	end,	
while	 the	victors	could	expect	 to	 lose	one	 in	every	 ten	men	either	killed	or	
wounded.	Only	the	wounded	in	the	victorious	army	were	fortunate	enough	to	
receive	medical	attention.

by	comparison,	data	from	examinations	of	the	kill	and	wound	rates	for	
the	U.S.	army	as	a	percentage	of	engaged	strength,	while	controlling	for	staff	
and	logistics	support	as	noncombatants,	appear	in	table	4.	a	modern	conven-
tional	army	could	expect	to	suffer	17.6	percent	of	its	force	killed	in	action	and	
another	41.8	percent	wounded.	almost	six	of	every	ten	men	on	the	modern	
battlefield	could	expect	to	become	casualties.	it	is	worth	pointing	out,	how-
ever,	that	the	figures	in	table	4	are	for	wars	in	which	the	U.S.	army	was	victo-
rious.	if	we	compare	these	rates	with	those	of	victorious	armies	of	the	ancient	
period,	 the	 disparity	 is	 striking.	 a	 victorious	 ancient	 army	 could	 expect	 to	
suffer	only	5.5	percent	dead	compared	to	17.6	percent	for	a	modern	force.	an	
ancient	army	would	suffer	only	6	percent	wounded	compared	to	41.8	percent	

Battle total force Killed taKen prisoner     Wounded

                      Number Percent

Granicus 40,000 10,000 20,000 10,000 25.0
Metaurus River 25,000   6,000   2,000 17,000 68.0
Zama 50,000 20,000 20,000 10,000 20.0
Cynoscephalae 23,000   8,000   5,000 10,000 43.4
Pydna 44,000 20,000   5,000 19,000 43.2
Pharsalus 45,000 15,000 24,000   6,000 13.3

table 3.	Calculation of Wounded in Ancient Battles
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for	a	modern	army.	Thus,	a	soldier	in	a	victorious	army	in	modern	times	has	a	
three	times	greater	chance	of	being	killed	and	a	seven	times	greater	chance	of	
being	wounded	than	his	ancient	counterpart	did.	in	defeat,	the	chances	of	a	
modern	soldier	being	wounded	are	only	6	percent	greater	than	that	of	a	similar	
soldier	in	ancient	armies.

it	is	interesting	to	note	the	type	and	nature	of	wounds	most	commonly	
suffered	by	 soldiers	 in	ancient	 armies.	The	 Iliad	provides	 the	oldest	 literary	
account	of	 battle	wounds	 suffered	by	 these	 soldiers,	 and	Franz	h.	Frölich’s	
analysis	provides	baseline	data	on	battle	wounds	of	the	ancient	Greek	period.58	
Table	5	shows	a	profile	of	the	wounds	described	in	the	Iliad	by	type	of	weapon,	
number	of	impact,	and	degree	of	mortality.	Of	the	147	wounds	recorded	by	
homer,	114,	or	77.7	percent,	resulted	in	fatalities.	The	areas	of	greatest	lethal-
ity	were	the	head	and	chest,	which	still	account	for	most	battle	wound	fatalities	
today.	Of	the	thirty-one	wounds	to	the	head,	all	were	fatal.59	This	fatality	rate	
compares	to	that	of	the	crimean	War,	in	which	73.9	percent	of	head	wounds	
resulted	in	death.	The	percentage	of	fatal	head	wounds	in	the	civil	War	was	
71.7	percent.60	during	World	War	i,	head	wounds	without	dural	penetration	
had	a	lethality	rate	of	10	percent,	while	wounds	that	produced	dural	penetra-
tion	had	fatality	rates	of	35	percent.61	

Of	all	the	weapons	examined	in	the	Iliad,	arrows	accounted	for	less	than	
10	percent	of	the	wounds	that	the	soldiers	suffered	and	resulted	in	the	lowest	
mortality	rate,	or	42	percent.	This	outcome	occurred	because	of	a	combina-
tion	of	factors.	an	arrow	fired	from	a	composite	bow	could	not	penetrate	the	
body	armor	of	the	day,	and	the	unarmored	parts	of	the	body	offered	a	small	
target	 area.	The	most	 likely	place	 for	 an	 arrow	wound	 to	occur	was	 in	 the	

War engaged strength Killed in action  Wounded

   Number Percent Number Percent

Civil War  700,000  67,058  9.6 324,893 46.4
World War I  500,000  116,516  23.3 204,002 40.8
World War II  1,714,285  405,399  23.6 670,846 37.1
Korea  240,000  33,629  14.0 103,040 42.9

table 4.	Casualties as a Percentage of Engaged Strength
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extremities,	 in	 the	upper	arms	and	 legs,	and	 in	 the	neck.	arrow	wounds	 to	
the	neck	were	usually	fatal.	because	of	their	greater	target	area,	wounds	to	the	
arms	and	legs	were	much	more	common.	Frölich	notes	that	16	percent	of	the	
wounds	described	in	the	Iliad	were	to	the	upper	and	lower	extremities.62	These	
wounds	would	have	caused	fatal	shock	or	massive	bleeding	only	if	an	artery	
were	severed.	except	 for	the	neck,	arteries	are	 located	deep	in	the	body,	are	
protected	by	bone	and	tissue,	and	are	difficult	to	hit.	One	suspects,	therefore,	
that	arterial	wounds	were	rare.	The	data	on	arterial	wounds	extrapolated	from	
modern	wars	suggest	that	these	wounds	were	relatively	uncommon.	although	
the	penetrating	power	of	rifle	bullets	and	artillery	fragments	is	much	greater	
than	that	of	arrows,	only	0.29	percent	of	the	wounded	in	the	civil	War	suf-
fered	arterial	wounds.63	in	World	War	i,	the	rate	was	0.40	percent,	in	World	
War	ii	1.0	percent,	and	in	the	Korean	War	2.4	percent.64	There	is	no	reason	
to	believe	that	the	probabilities	of	inflicting	this	type	of	wound	on	the	ancient	
soldier	were	greater.

blood	loss	and	shock	killed	most	men	on	the	ancient	battlefield.	it	was	
Roman	military	physicians	who	invented	ligature,	or	the	art	of	tying	off	an	
artery	to	stop	bleeding.	in	World	War	ii	when	ligature	was	widely	practiced,	
59	percent	of	the	soldiers	who	underwent	ligature	and	survived	required	the	
amputation	of	a	limb.65	amputation	was	not	practiced	by	ancient	doctors	until	
Roman	military	physicians	introduced	it;	however,	it	is	unlikely	that	ligature	
and	amputation	would	have	helped	very	much.	in	the	civil	War	the	overall	
mortality	rate	produced	by	surgical	amputations	averaged	40	percent.	in	the	
early	days	of	the	war,	the	mortality	rate	was	as	high	as	83	percent.66	

The	most	common	wound	suffered	by	the	ancient	soldier	was	the	broken	
bone.	ancient	egyptian	and	Sumerian	medical	texts	discuss	broken	bones	ex-

type of Weapon nuMBer Mortality (%)

Spear  106  80
Sword  17  100
Arrow  12  42
Sling  12  66  
   N=147  114 or 77.6%

table 5.	Wounds and Fatalities in the iliad
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tensively.	The	first	evidence	for	the	use	of	a	splint	applied	to	a	broken	bone	is	
seen	in	mummies	in	ancient	egypt.	however,	since	egyptian	physicians	were	
proficient	at	skull	surgery,	it	is	not	unreasonable	to	expect	that	they	were	also	
familiar	with	the	simple	technique	of	setting	a	broken	bone.	One	reason	why	
fractures	may	have	been	common	among	the	casualties	of	ancient	armies	 is	
that	they	are	so	easy	to	inflict.	With	the	exception	of	the	skull,	there	is	very	
little	difference	in	the	amount	of	force	needed	to	fracture	the	various	bones	in	
the	human	body.	even	the	thickest	bones	of	the	upper	leg	require	only	margin-
ally	more	force	to	fracture	than	do	the	thinner	bones	of	the	forearm.	On	aver-
age,	67.7	foot-pounds	of	impact	energy	will	produce	a	fracture	of	any	bone	in	
the	human	body	except	the	skull.67	every	one	of	the	close	combat	weapons	of	
the	ancient	world	could	easily	generate	this	amount	of	force.

The	pattern	of	fractures	 in	ancient	battles	can	be	determined	by	recon-
structing	the	body	movements	of	the	soldier	 in	close	combat.	These	experi-
ments	show	that	the	clavicle,	or	collarbone,	was	probably	the	most	commonly	
broken	bone.	almost	any	overhand	blow	with	any	weapon	could	 strike	 the	
clavicle	with	sufficient	force	to	break	it.	a	body	blow	with	a	stabbing	spear	
to	 the	 armor	plate	protecting	 the	 sternum	would	 easily	 fracture	 the	breast-
bone,	and	a	side	blow	to	the	chest	would	cause	a	broken	rib.	The	arms	were	
among	the	most	vulnerable	areas.	Most	armor	did	not	cover	 the	upper	and	
lower	arms,	leaving	them	defenseless	against	slashing	cuts	and	fractures.	The	
forearms	were	usually	protected	by	leather	or	bronze	greaves,	but	the	force	of	
a	downward	slash	with	an	ax	or	gladius	could	readily	fracture	the	forearm	or	
wrist.	Up	to	the	nineteenth	century	ce,	the	cavalryman’s	most	common	in-
jury	was	the	broken	wrist.68	

if	an	arrow	struck	an	artery	or	vein	without	causing	death	by	shock	or	
bleeding,	the	chances	of	contracting	a	 lethal	 infection	were	great	 indeed.	in	
World	War	ii	when	sulfa	and	penicillin	were	available,	49	percent	of	the	cases	
of	arterial	wounds	resulted	in	gas	gangrene.69	in	62.1	percent	of	the	cases,	arte-
rial	wounds	resulted	in	amputation.70	The	chances	of	dying	from	an	infected	
wound	in	antiquity	were	no	greater	than	that	faced	by	any	soldier	in	any	war	
until	at	least	the	early	days	of	World	War	i	when	immunization	and,	later,	the	
large-scale	production	of	penicillin	in	1942	increased	the	soldier’s	chances	of	
survival.	The	wounded	soldier	in	the	ancient	world	was	at	risk	of	wound	in-
fection	from	the	same	three	microbiological	threats	that	threaten	the	modern	
soldier:	tetanus,	gas	gangrene,	and	septicemia.	
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The	tetanus	bacterium	is	endemic	to	soil	and	is	found	in	the	richly	ma-
nured	soil	 typical	of	 the	agricultural	 societies	and	battlefields	of	 the	ancient	
world.	it	is	common	where	sanitation	is	poor,	and	human	and	animal	waste	
is	present.	if	a	soldier’s	wound	was	not	thoroughly	cleansed	with	water,	soap,	
or	wine,	or	was	sutured	or	bandaged	too	quickly	or	tightly,	resultant	tetanus	
infection	 was	 almost	 a	 certainty.	The	 ancient	 medical	 practice	 of	 leaving	 a	
wound	open	for	several	days	before	closing	it	with	sutures	or	bandages	pro-
duced	far	fewer	tetanus	infections	than	the	practice	of	rapid	closure	that	was	
employed	after	ancient	times	until	the	early	days	of	World	War	i.	

Since	there	was	no	way	to	prevent	tetanus	infections	until	the	introduc-
tion	 of	 immunization	 in	World	War	 i,	 it	 is	 likely	 that	 the	 rates	 of	 tetanus	
infections	in	ancient	armies	were	equivalent	to	those	found	in	armies	up	to	
the	early	twentieth	century.	if	the	rates	of	tetanus	infection	for	the	Peninsula	
War,	crimean	War,	civil	War,	Franco-Prussian	War,	and	early	World	War	i	
are	examined,	the	average	rate	of	tetanus	infection	for	battle	wounds	was	5.6	
percent,	with	a	mortality	rate	of	80	percent.71	in	neither	ancient	nor	modern	
times	was	there	any	effective	mechanism	for	treating	the	infection	once	it	began.

Gas	gangrene	presented	another	deadly	threat.	Until	the	middle	years	of	
World	War	i,	the	average	rate	of	gas	gangrene	among	wounded	soldiers	was	
5	percent.	With	treatment,	the	survival	rate	among	british	forces	was	28	per-
cent.	in	ancient	times	gangrenous	wounds	produced	almost	total	mortality.72	
The	ancient	medical	practice	of	repeatedly	cleansing	a	wound	for	several	days	
before	closure	would	have	done	much	to	reduce	the	onset	of	gangrene	infec-
tion.	Until	the	boer	War,	british	military	doctors	routinely	bandaged	or	su-
tured	wounds	as	soon	as	they	could	get	to	the	wounded	soldier.	This	system	
resulted	in	high	death	rates	from	gangrene	as	necrotic	tissue	remained	in	the	
wound.	by	the	middle	years	of	World	War	i,	british	physicians	began	leaving	
the	wound	open	 for	 several	 days	 and	 then	 cleansing	 it	 several	 times	before	
closing	it	with	stitches	or	bandages.	The	rediscovery	of	this	ancient	medical	
technique	resulted	in	a	decline	in	the	gangrene	mortality	rate	from	28	percent	
to	1	percent.73	

Septicemia,	or	blood	poisoning,	presented	a	third	threat	to	the	wounded	
soldier.	blood	poisoning	occurs	when	the	common	body	bacteria	staphylococ-
cus	enters	the	blood	stream.	Wounds	to	arteries	and	major	veins	offer	a	major	
risk	of	septicemia.	The	rate	of	such	wounds	is	approximately	1.7	percent.74	in	
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modern	times	the	introduction	of	antibiotics	made	it	possible	to	combat	blood	
infection.	but	before	World	War	 ii,	 any	 soldier	with	a	 septicemic	 infection	
usually	died.

if	the	data	on	wound	mortality	and	infection	are	combined,	a	rough	sta-
tistical	profile	of	the	causes	of	wound	mortality	for	the	ancient	soldier	can	be	
produced.	Of	a	hundred	soldiers	wounded	in	action,	13.8	percent	would	die	
of	 shock	and	bleeding	within	 two	 to	 six	hours	of	being	wounded.	another	
6	percent	would	contract	tetanus,	and	80	percent	of	them	would	die	within	
three	to	six	days.	Five	percent	would	see	their	wounds	turn	gangrenous,	and	
80–100	percent	would	die	within	a	week.	approximately	1.7	percent	would	
contract	a	septicemic	infection,	and	83–100	percent	would	succumb	within	
six	to	ten	days.	On	average,	then,	25	percent	of	wounded	soldiers	would	die	
of	their	wounds	within	a	week	to	ten	days.	by	comparison,	the	average	death	
rates	from	all	wounds	in	the	crimean	War	was	20	percent,	while	the	rate	for	
the	civil	War	was	13.3	percent.	Throughout	history,	these	same	four	factors—
shock	and	bleeding,	tetanus,	gangrene,	and	septicemia—remained	the	major	
causes	of	death	among	the	wounded	until	the	closing	years	of	World	War	i.

The	health	of	an	ancient	society’s	general	population	placed	limits	upon	
the	quality	of	soldier	its	army	could	obtain,	and	these	limits	formed	the	medi-
cal	parameters	within	which	diseases	occurred	that	affected	military	operations.	
The	general	health	of	the	populations	of	the	ancient	world	was	better	from	
the	Middle	bronze	age	(2500	bce)	to	the	end	of	the	Greek	classical	period	
(323	bce)	than	it	would	ever	be	again	until	the	beginning	of	the	twentieth	
century.75	The	decline	in	average	life	span	began	in	the	late	Neolithic	period	
(6000	bce)	after	 agriculture	 introduced	changes	 in	man’s	diet	 and	groups’	
population	densities.	The	growth	of	urbanization	greatly	increased	contagion	
patterns.	The	decline	in	health	leveled	off	between	the	Middle	bronze	age	and	
the	classical	period.

in	the	Neolithic	period,	the	average	life	span	was	35.4	years.	by	the	end	
of	the	early	bronze	age,	it	had	declined	to	32.1	years.	by	the	Middle	bronze	
age,	it	had	increased	to	34.7	years	and	reached	its	peak	in	the	classical	period	
at	38.1	years.76	Note	that	the	figures	are	averages	and	are	depressed	by	a	child	
morality	rate	averaging	from	49.8	to	55	percent	at	various	times	in	the	ancient	
period.77	Of	every	one	hundred	children	born,	half	died	before	age	five.78	Of	
the	fifty	 survivors,	 twenty-seven	died	before	 age	 twenty-five;	of	 the	 twenty-
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three	 survivors,	 nine	 died	 by	 age	 thirty-five;	 of	 the	 remaining	 fourteen,	 six	
lived	to	age	fifty;	and	only	three	lived	to	see	sixty.79	

The	decline	began	again	in	the	hellenistic	period	and	continued	through	
Roman	times.	in	the	fourth	to	third	centuries	bce,	the	average	age	of	death	
for	adults	was	42.4	years.	a	century	later	during	the	Roman	period,	the	aver-
age	age	of	adult	death	was	38	years.80	This	demographic	drop	was	a	lasting	one.	
Not	until	the	second	half	of	the	nineteenth	century	did	demographic	indexes	
reach	the	levels	of	the	classical	age.81	

There	is	little	doubt	that	the	general	health	of	the	populations	of	the	an-
cient	world	left	much	to	be	desired	by	modern	standards.	For	most	of	the	time,	
however,	 the	general	health	of	european	populations	was	no	better.	during	
the	Middle	ages	and	the	industrial	Revolution,	overcrowding,	polluted	water	
supplies,	unhygienic	burial	practices	(owing	largely	to	the	christian	religions	
of	the	period,	which	invented	the	concept	of	hallowed	burial	ground	and	in-
sisted	on	burying	the	dead	within	the	walls	of	the	city),	poor	nutrition,	and	
industrial	pollution	produced	populations	considerably	less	healthy	than	those	
of	the	cities	of	the	ancient	world.

For	 most	 people	 in	 the	 West,	 their	 general	 health	 has	 improved	 more	
since	 the	mid-twentieth	century	 than	 in	 the	preceding	 three	millennia.	but	
not	 always.	 an	 american	 medical	 team	 examining	 the	 inhabitants	 of	 three	
Greek	 villages	 between	 1957	 and	 1962	 found	 the	 villagers	 suffering	 from	
the	following	medical	conditions:	malaria,	typhoid	fever,	amoebic	dysentery,	
pulmonary	 tuberculosis,	 scrofula,	 diabetes,	 jaundice,	 hepatitis,	 pneumonia,	
meningitis,	diphtheria,	undulant	fever,	scarlet	 fever,	cataracts,	and	other	eye	
diseases.	additional	 ailments	 included	 a	 range	 of	 acute	 respiratory	diseases,	
gastrointestinal	disorders,	rheumatic	pains,	nutritional	dystrophy,	high	blood	
pressure,	tonsillitis,	peptic	ulcers,	hernia,	gout,	and	sciatica.	This	medical	pro-
file	strongly	resembles	the	medical	reality	that	would	have	confronted	a	Greek	
physician	of	the	early	fifth	century	bce.82	

Still,	 it	 was	 possible	 for	 ancient	 armies	 to	 fill	 their	 ranks	 with	 initially	
healthy	individuals.	There	were,	however,	many	health	risks	presented	by	mili-
tary	life	itself.	in	ancient	armies,	as	with	all	armies	until	the	Russo-Japanese	
War	of	1904–1905,	more	soldiers	died	from	disease	than	from	enemy	weapons.	
The	Union	army	in	the	civil	War	assembled	the	first	accurate	records	of	losses	
to	disease.	The	Union	army	lost	110,065	men	to	enemy	fire	and	224,586	to	
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disease	during	four	years	of	war.83	The	Russo-Japanese	War	was	the	first	war	
in	which	more	soldiers	were	lost	to	hostile	fire	than	to	disease.	in	that	war,	the	
Russian	army	lost	709,587	men	to	battle	wounds	and	only	7,960	to	disease.	
The	figures	were	repeated	on	the	Japanese	side,	where	21,802	men	were	lost	to	
enemy	fire	and	only	5,877	to	disease.84	This	reversal	in	loss	rates	from	disease	
is	regarded	as	a	major	watershed	in	the	history	of	military	medicine.

disease	outbreaks	in	ancient	armies	were	most	likely	to	occur	when	large	
numbers	of	men	were	assembled	for	long	periods	out	of	garrison	where	nor-
mal,	if	primitive,	sanitary	facilities	were	not	available.	aside	from	the	egyptian	
and	Roman	armies	that	routinely	took	great	care	in	the	field	to	construct	sani-
tation	facilities	and	segregate	them	from	water	and	food	supplies,	most	armies	
took	no	precautions	at	all.	Greek	field	armies,	for	example,	provided	no	com-
mon	 sanitary	 facilities	 and	 used	 whatever	 areas	 were	 handy	 when	 the	 need	
arose.	Xenophon	tells	us	that	sentries	in	Spartan	camps	moved	only	a	little	way	
from	their	posts	to	relieve	themselves.	The	failure	to	provide	adequate	sanitary	
facilities	 continued	 for	both	military	and	civilian	populations	until	modern	
times.	 during	 the	 Middle	 ages,	 the	 floors	 of	 castle	 garrisons	 were	 covered	
with	straw	to	absorb	the	urine	and	feces	routinely	deposited	by	the	inhabit-
ants	in	any	convenient	spot.	in	urban	areas	up	to	the	nineteenth	century,	the	
chamber	pot	was	the	most	common	method	of	domestic	sanitation,	and,	well	
into	the	1870s,	people	routinely	emptied	its	contents	each	morning	into	the	
public	streets.	indeed,	the	primary	impetus	for	the	creation	of	forested	urban	
parklands	in	cities	was	to	provide	places	where	people	could	relieve	themselves	
with	some	degree	of	privacy.	armies	on	the	march	probably	had	less	chance	
of	epidemic,	however,	since	they	moved	away	from	infection	sites.	The	most	
likely	place	for	a	devastating	outbreak	of	disease	was	in	siege	operations,	where	
large	numbers	of	people	lived	in	proximity	amid	poor	sanitary	and	nutritional	
conditions.	it	was	also	common	practice	to	catapult	human	and	animal	corps-
es	over	the	walls	to	cause	a	disease	outbreak	among	the	defenders.

Most	descriptions	of	diseases	in	ancient	literature	are	not	precise	enough	
to	 allow	 their	 identification	with	 certainty.	historians,	 for	 example,	 cannot	
determine	if	the	Great	Plague	described	by	Thucydides	that	killed	a	quarter	of	
the	athenian	population	was	caused	by	typhoid.85	The	decimation	of	Rome’s	
population	in	the	second	century	ce	suggests	an	outbreak	of	smallpox,	but	
diagnosticians	cannot	be	certain.	Some	diseases,	such	as	cholera	and	bubonic	
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plague,	have	relatively	recent	origins	and	can	be	safely	omitted	from	those	af-
flictions	that	beset	ancient	armies.	Others,	such	as	dysentery,	typhus,	malaria,	
snail	 fever,	typhoid,	and	small	pox,	can	be	asserted	with	confidence	to	have	
struck	armies	of	the	ancient	world.86

The	most	common	disease	of	ancient	armies	and	indeed	throughout	his-
tory	was	dysentery,	which	was	commonly	called	campaign	fever.	The	first	de-
scription	 of	 dysentery	 appears	 in	 egypt	 in	 the	 ebers	 Papyrus	 around	 1550	
bce.87	dysentery	is	accurately	described	in	the	writings	of	hippocrates,	and	
Roman	medical	 texts	outline	hygienic	practices	 for	preventing	 its	outbreak.	
The	 disease	 afflicted	 the	 armies	 of	 the	 Middle	 ages	 almost	 routinely	 and	
caused	more	deaths	during	the	crusades	than	Saracen	arrows	did.	it	has	been	
called	“the	most	dangerous	and	pervasive	disease	in	human	history.”88	

ingesting	food	and	water	that	is	contaminated	with	a	waterborne	bacillus	
causes	dysentery.	human	and	animal	excrement	are	excellent	sources	of	trans-
mission.	during	sieges,	the	lack	of	waste	disposal	facilities,	improper	washing	
of	hands,	and	infected	water	supplies	caused	frequent	outbreaks.	While	some	
variants	of	the	disease	have	a	50	percent	mortality	rate,	the	usual	rate	does	not	
exceed	5	percent.89	The	infection	immobilizes	large	numbers	of	soldiers	who	
cannot	fight	for	periods	of	two	to	three	weeks.	Some	idea	of	the	impact	of	a	
dysentery	outbreak	on	a	combat	force	can	be	gauged	from	the	fact	that	while	
81,360	Union	army	personnel	died	from	the	disease,	twenty	times	that	num-
ber,	or	1,627,000	troops,	contracted	it	during	the	war.90

Typhoid	fever	is	caused	by	the	bacterium	Salmonella typhi,	which	lives	in	
the	human	digestive	tract	and	is	transported	by	human	feces.	The	disease	is	
contracted	by	ingesting	contaminated	food	and	water	supplies,	and	the	same	
factors	that	give	rise	to	dysentery	also	cause	outbreaks	of	typhoid	fever.	The	
common	housefly,	drawn	to	exposed	feces,	can	rapidly	transmit	the	disease	to	
the	human	food	supply.	The	assyrians	thought	that	evil	spirits	caused	illness	
and	used	the	 symbol	 for	 the	common	housefly	 for	 those	 spirits	 that	caused	
disease.91	Roman	engineering	manuals	 specified	that	all	 latrines	be	dug	to	a	
depth	of	three	meters	and	be	covered	with	wood	or	stone	caps	to	keep	sun-
light	away	from	the	depository	so	that	flies	would	not	be	drawn	to	the	feces	
and	spread	disease.92	No	other	army	of	the	ancient	world	seems	to	have	taken	
similar	precautions.

an	army	caught	in	the	midst	of	a	typhoid	outbreak	was	rendered	useless	as	
a	combat	force.	The	mortality	rate	of	10–13	percent	was	high,	and	the	disease,	
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with	its	pain	and	delirium	fever,	required	four	weeks	to	run	its	course.93	in	the	
Napoleonic	wars,	270	of	every	1,000	men	who	caught	the	disease	died.94	in	
the	crimean	War,	it	was	a	more	common	cause	of	death	than	was	enemy	fire.	
during	the	boer	War,	 the	british	 lost	13,000	men	to	typhoid,	and	another	
64,000	victims	of	the	disease	were	 invalided	home.	by	contrast,	only	8,000	
men	were	lost	to	enemy	fire.95	during	the	Spanish-american	War,	90	percent	
of	american	units	shipped	to	cuba	suffered	outbreaks	of	varying	severity,	and	
20	percent	of	the	entire	U.S.	forces	caught	the	disease.96	in	ancient	times,	the	
disease	was	probably	epidemic	and	not	endemic.

Typhus	is	among	the	most	common	and	deadly	diseases	associated	with	
armies	 throughout	 history.	 it	 is	 caused	 by	 an	 organism	 midway	 between	 a	
bacterium	and	a	virus	that	lives	on	the	blood	of	animals,	including	rats.	it	is	
transmitted	by	a	number	of	insect	vectors,	but	the	most	common	is	the	human	
body	louse,	Pediculus humanus.	living	in	humans’	clothes	and	hair,	it	trans-
mits	the	disease	as	it	moves	from	one	human	to	another.	a	disease	of	crowded	
humanity,	typhus	is	found	in	jails,	on	ships,	in	armies,	and	in	overpopulated	
housing	conditions.

The	disease	produces	fever,	chills,	and	aching	joints	accompanied	by	se-
vere	 headache.	 after	 the	 fourth	 or	 fifth	 day,	 skin	 lesions	 begin	 forming	 on	
the	extremities.	Patients	become	disoriented	and	deranged.	The	mortality	rate	
is	generally	10–40	percent,	but	it	has	been	known	to	kill	entire	armies.97	in	
Napoleon’s	winter	campaign	in	Russia,	the	disease	decimated	his	army.	in	the	
city	of	Vilnius,	lithuania,	Napoleon	abandoned	30,000	typhus	cases;	almost	
all	died.98	during	World	War	i,	no	fewer	than	2,500	cases	were	being	admit-
ted	a	day	on	the	eastern	front	in	1915.	during	the	Russian	civil	War	(1917–
1921),	it	is	estimated	that	25	million	Russians	were	struck	by	the	disease,	of	
whom	2.3	million	to	3	million	died.99	Typhus	is	a	disease	of	temperate	zones,	
and	the	armies	of	Greece	and	Rome	were	probably	familiar	with	it.

Smallpox	outbreaks	were	probably	fairly	common	in	the	ancient	world.	
The	earliest	provable	case	of	the	disease	occurred	in	1145	bce	when	Ramses	
V	of	egypt	died	of	it.100	Smallpox	was	among	the	most	feared	of	ancient	dis-
eases	because	of	its	tendency	to	blind,	cripple,	and	scar	the	victim.	it	is	likely	
that	many	ancient	accounts	of	outbreaks	of	leprosy	were	really	epidemics	of	
smallpox.	The	great	antonine	Plague,	which	struck	Rome	in	the	second	cen-
tury	ce,	was	probably	caused	by	smallpox-infected	legions	returning	from	the	
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eastern	provinces.101	The	disease	comes	in	a	number	of	varieties,	some	of	which	
produce	mortality	rates	upward	of	90	percent.	The	more	common	strains	pro-
duce	death	rates	of	20–40	percent.

Until	the	late	nineteenth	century	when	advances	in	the	theory	of	conta-
gion,	immunization,	and	antibiotics	finally	began	to	reduce	death	rates,	disease	
remained	as	much	of	a	scourge	of	modern	armies	as	it	was	for	ancient	armies.	
it	 is	 impossible	to	arrive	at	any	precise	death	rates	for	armies	of	the	ancient	
world	resulting	from	disease.	in	terms	of	expected	rates,	however,	an	ancient	
army	struck	by	an	outbreak	of	dysentery	could	expect	to	lose	5	percent	of	its	
force	to	the	disease.	if	struck	by	typhus,	10–40	percent	of	the	force	would	die,	
typhoid	would	claim	10–30	percent,	and	smallpox	15–40	percent.	While	the	
epidemic	raged,	the	army	was	defenseless	and	utterly	incapable	of	mounting	
combat	operations.

an	army	in	the	field	suffers	considerable	manpower	loss	to	injury.	in	World	
War	i,	the	allied	armies	on	the	western	front	lost	almost	six	thousand	men	a	
month	to	accidents,	falls,	accidental	wounds,	frostbite,	trench	foot,	and	heat-
stroke.	an	army	on	the	march	can	expect	to	lose	a	considerable	percentage	of	
its	 combat	 force	 in	 the	 act	 of	 moving	 to	 the	 battlefield.	 Moving	 an	 armed	
force	of	ten	thousand	men	is	no	easy	task,	and	the	march	takes	a	heavy	toll	on	
the	 soldiers’	 health.	 ancient	 armies	 moved	 in	 column	 for	 the	 same	 reason	
that	nineteenth-century	armies	did:	the	column	was	the	best	way	to	maintain	
organizational	integrity	and	control.	an	army	moving	in	column	ten	abreast	
often	 took	hours	 to	pass	a	 single	point.	Not	counting	baggage	animals	and	
animals	carrying	provisions,	alexander’s	army	of	sixty-five	thousand	men	and	
six	thousand	cavalry,	when	arranged	in	column	ten	abreast,	stretched	for	16.5	
miles.102	The	column	formation	itself	caused	injuries.	The	air	breathed	by	the	
men	in	the	center	of	the	formations	was	putrid.	The	dust	choked	their	nostrils,	
irritated	their	eyes,	and	congested	their	lungs.	in	a	single	day,	nosebleeds,	eye	
irritation,	and	respiratory	problems	would	cause	such	severe	injuries	that	men	
would	drop	out	of	the	ranks	and	be	left	behind.	in	severe	heat	and	cold,	the	
injury	rate	increased	dramatically.

Malnutrition	was	a	major	problem.	Modern	armies	estimate	that	a	160-	
pound	soldier	carrying	a	moderate	load	for	eight	hours	requires	3,402	calories	
and	seventy	grams	of	protein	a	day.103	however,	the	stress	and	effort	of	com-
bat	field	operations	increase	the	amount	of	food	required	to	keep	the	soldier	
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healthy	and	functioning.	in	desert	or	semiarid	climates,	especially	those	with	
high	temperatures	and	low	humidity,	the	soldier	requires	a	minimum	of	nine	
quarts	of	water	a	day.	These	minimal	nutritional	requirements	will	keep	the	
soldier	functioning	for	only	a	few	days.	if	nutritional	requirements	are	kept	at	
this	level	over	a	march	of	seven	to	ten	days,	many	soldiers	would	be	unable	to	
fight,	even	if	they	suffered	no	additional	injuries	or	health	impairments.

The	diet	of	the	ancient	soldier	was	barely	sufficient	for	sustained	military	
activities.	Their	field	diet	 consisted	mostly	 of	 grain—wheat,	 barley,	 or	mil-
let—ground	 into	flour	 to	make	bread,	biscuits,	 and	porridge.	The	 standard	
ration	was	between	2.2	and	3	pounds	of	grain	per	soldier	per	day.	but	when	
wheat	is	milled	and	baked,	its	caloric	and	protein	content	are	reduced.	Thus,	
2.2	pounds	of	wheat	 turned	 into	bread	produces	only	2,500	calories	 and	a	
hundred	grams	of	protein.	The	digestive	process,	however,	does	not	make	full	
use	of	even	these	 reduced	amounts.	When	2.2	pounds	of	wheat	are	milled,	
cooked,	 eaten,	 and	 digested,	 the	 body	 realizes	 less	 than	 2,025	 calories	 and	
eighty	grams	of	protein.	if	the	same	amount	of	wheat	is	made	into	porridge,	
it	produces	only	1,000	calories.104	an	ancient	army	on	 the	march	 for	more	
than	three	to	four	days	consistently	lost	its	strength	as	the	soldiers’	health	and	
stamina	declined	with	each	day.	it	 is	not	difficult	to	 imagine	a	considerable	
portion	of	the	army	melting	away	on	the	march	because	of	nutritional	reasons.	
in	cases	where	water	 and	 food	were	 in	 short	 supply,	 the	entire	 army	might	
wither	and	die	from	hunger	and	thirst.	

in	hot	climates,	the	soldier	was	vulnerable	to	heatstroke.	carrying	sixty	
pounds	amid	conditions	of	high	temperatures	and	low	humidity	aggravated	by	
constant	dust	and	breathing	putrid	air	could	easily	cause	a	soldier	to	succumb	
to	heat	 exhaustion.	Sunburn	was	also	a	problem.	Roman	 soldiers	protected	
themselves	from	sunburn	by	applying	palm	or	olive	oil.	a	Roman	account	pro-
vides	an	excellent	example	of	what	could	happen	to	a	field	army	that	did	not	
take	precautions	to	protect	itself	from	the	heat.	in	24	bce	aelius	Gallus,	the	
Roman	governor	of	egypt,	lost	almost	his	entire	army	and	at	least	one	com-
plete	 legion	to	thirst	and	heatstroke	while	conducting	operations	 in	arabia.	
Many	of	the	survivors	suffered	permanent	damage	and	had	to	be	mustered	out	
of	service.105	

Some	idea	of	the	loss	rates	that	ancient	armies	experienced	in	the	field	can	
be	surmised	from	the	results	of	a	U.S.	Marine	corps	experiment	conducted	
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in	the	Twentynine	Palms	desert	training	area	in	1984.106	although	the	troops	
in	 the	exercise	were	provided	with	 the	best	nutrition,	clothing,	and	 shelter;	
more	than	sufficient	water;	frequent	rest	periods;	and	precise	instructions	on	
how	to	conserve	body	energy,	over	a	fifteen-day	period	110	men	out	of	6,476	
in	the	study	had	to	be	hospitalized	for	heat	exhaustion.	another	53	became	
combat	ineffective	from	debilitating	headaches	induced	by	the	heat,	31	were	
hospitalized	for	severe	body	cramps	and	nausea,	46	suffered	nosebleeds	from	
the	dust,	and	another	46	were	hospitalized	for	eye	irritations	though	they	had	
been	given	protective	eye	goggles.107	in	all,	286	men	were	lost	to	heat-related	
illnesses	even	though	the	exercise	required	no	sustained	marching.	

ancient	 armies	 suffered	many	of	 the	 same	 injuries	 that	plague	modern	
armies	 and	 that	make	 a	 soldier	 a	 casualty,	 including	 accidents,	 falls,	 contu-
sions,	cuts,	bruises,	sprains,	and	broken	bones.	in	the	Marine	study,	more	than	
1,101	men	suffered	some	injury	serious	enough	to	require	medical	attention	at	
the	battalion	aid	station	or	evacuation	to	other	medical	facilities.	Two	hundred	
and	twenty-eight	Marines	suffered	blisters,	lacerations,	and	abrasions;	and	169	
were	injured	by	some	“general	trauma”	serious	enough	to	take	them	out	of	the	
field.	another	152	had	irritations	of	the	nose	and	throat,	and	the	category	of	
“other	injuries”	accounted	for	337	men	requiring	medical	treatment.108	No	less	
than	17	percent	of	the	total	force	required	medical	treatment	or	hospitaliza-
tion	for	injuries	sustained	on	an	exercise	that	lasted	only	fifteen	days.	

ancient	armies	also	fought	in	cold	climates.	The	assyrian	incursions	into	
armenia	and	Kurdistan	required	fighting	in	snow,	rain,	and	freezing	tempera-
tures.	Roman	armies	fought	in	Germany,	italy,	the	alps,	eastern	europe,	and	
the	mountains	of	Spain,	all	of	which	have	climates	that	challenged	the	surviv-
ability	of	soldiers	even	in	World	War	ii.	Xenophon	recorded	in	the	Anabasis	
that	he	almost	lost	his	entire	army	in	the	mountains	of	Turkey	when	the	men	
slept	unprotected	and	awoke	to	a	snowstorm.109	Sometimes	cold	weather	caused	
tremendous	casualties.	alexander	crossed	the	hindu	Kush	with	100,000	men	
and	arrived	on	the	other	side	thirteen	days	later	with	only	64,000,	for	a	loss	
rate	of	36	percent.	hannibal	managed	to	cross	 the	alps	but	at	 terrific	cost:	
his	army	of	38,000	infantry	and	8,000	cavalry	lost	18,000	infantrymen	and	
2,000	cavalry	to	the	weather	by	the	time	it	reached	italy.110	during	Napoleon’s	
retreat	from	Moscow,	all	but	350	of	the	12,000	men	of	the	Twelfth	division	
died	of	the	cold.	in	World	War	ii,	only	15	percent	of	soldiers	injured	by	the	
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cold	could	be	returned	to	service,	suggesting	that	most	cold	injuries	then	and	
now	were	serious	indeed.111

an	army	on	the	march	was	a	potential	medical	disaster.	at	the	minimum,	
an	army	of	10,000	men	could	expect	 to	 lose	4	percent	of	 its	 force	 to	heat-
stroke	or	exhaustion.	cold	produced	much	higher	injury	rates.	another	1,700	
men,	 or	 17	 percent	 of	 the	 force,	 would	 be	 lost	 to	 routine	 injuries.	 as	 the	
army	moved	along,	its	general	resistance	to	disease	declined.	The	dust	from	the	
marching	column	choked	the	soldiers’	lungs,	dried	out	their	sinuses,	and	pro-
duced	chronic	coughing,	blinding	headaches,	and	severe	nosebleeds.	blisters	
from	the	leather	thongs	and	boots	were	endemic.	in	extremes	of	hot	or	cold,	
many	soldiers	died.	Others	would	be	so	damaged	that	their	health	would	be	
impaired	for	the	rest	of	their	lives.
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the origins of 
Military Medicine

2

Medicine	emerged	at	a	point	in	human	development	when	humans	came	to	
believe	they	could	do	something	to	prevent	or	cure	the	illnesses,	injuries,	and	
diseases	that	afflicted	them.	The	initial	incursions	into	a	primitive	doctrine	of	
prevention	were	closely	bound	with	religion	and	myth,	and	 involved	spells,	
incantations,	sacrifices,	and	other	forms	of	submission	to	unseen	higher	forces.	
early	humans	believed	 that	deities,	 angered	by	 sin,	 broken	 taboo,	 immoral	
habits,	or	failure	to	observe	religious	rituals,	caused	illness	and	disease.	con-
forming	to	the	gods’	will	was	perceived	as	the	only	way	to	achieve	good	health.1	
One	reason	why	ancient	societies	respected	old	age	was	that	they	viewed	lon-
gevity	as	a	result	of	the	gods	rewarding	a	good	moral	 life	by	permitting	the	
virtuous	to	live	longer.2	The	first	stirrings	of	humanity’s	desire	to	control	its	
own	destiny	arose	with	the	belief	that	humans	had	the	means	to	control	their	
own	health,	if	only	by	conforming	to	the	gods’	wishes.	it	was	no	accident	that	
the	practice	of	medicine	was	associated	with	the	religious	priesthood	in	ancient	
times.	as	primitive	as	it	may	seem,	the	belief	in	one’s	ability	to	placate	the	dei-
ties	constituted	the	first	doctrine	of	disease	prevention,	without	which	further	
progress	in	medicine	would	not	have	been	possible.

More	evidence	exists	from	ancient	civilizations	about	the	conduct	of	war	
than	about	 the	physicians	 and	medicine	 that	 accompanied	 the	 combatants.	
Writing	and	record	keeping	emerged	shortly	after	4000	bce	in	Sumer	and	
slightly	later	in	egypt,	but	most	of	the	extant	written	medical	records	appeared	
relatively	late	in	the	ancient	period.	What	survived	from	the	earlier	periods	is	
fragmentary.	cuneiform,	hieroglyphics,	and	linear	a	and	b	were	administra-
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tive	writing	systems	and	differed	from	the	spoken	languages	of	the	day.	it	was	
not	until	the	classical	period	in	Greece	around	700	bce	that	the	first	written	
language	generally	used	by	 the	populace	made	 its	 appearance.	as	 such,	 the	
accounts	of	medical	practice	are	far	more	complete	for	late	Greece	and	Rome	
than	for	Sumer,	egypt,	and	assyria.	evidence	of	military	medical	practice	in	
the	earliest	periods	must	be	pieced	together	from	a	few	surviving	medical	re-
cords,	the	historical	literature,	archaeological	artifacts,	and	an	understanding	
of	the	nature	of	the	general	social,	economic,	and	military	order	that	attended	
ancient	societies.	

The	nature	of	medical	care	available	to	the	soldiers	of	the	earliest	armies	
of	Sumer,	egypt,	and	assyria	depended	heavily	on	the	general	state	of	medical	
knowledge	extant	in	the	society	of	which	the	army	was	a	part.	This	connec-
tion	seems	logical	enough,	but	it	was	not	always	the	case,	especially	in	later	
societies.	during	the	Roman	imperial	period,	for	example,	the	state	of	medical	
knowledge	was	shaped	largely	by	military	practice,	which	slowly	seeped	into	
the	general	Roman	society.	Until	then,	Roman	civilian	medicine	had	manifest-
ed	an	abysmally	low	level	of	medical	knowledge	and	technique.	although	the	
practice	of	medicine	remained	in	the	grip	of	a	powerful	priesthood,	egyptian	
military	physicians’	experience	with	war	wounds	played	an	important	part	in	
egyptian	medicine.	Paradoxically,	at	 the	 time	when	egypt	was	 reaching	the	
pinnacle	of	its	military	power,	egyptian	medicine	was	plunging	into	its	mys-
tical	phase.	This	new	emphasis,	however,	did	not	prevent	egyptian	military	
physicians	from	practicing	clinical	battlefield	medicine.

The	successful	application	of	a	society’s	general	level	of	medical	knowledge	
to	the	soldier	was	largely	a	function	of	the	organizational	sophistication	of	the	
army	in	which	he	fought.	Well-organized	armies,	for	example,	those	of	Rome	
and	assyria,	developed	formal	military	medical	establishments	that	were	able	
to	deliver	relatively	good	medical	care	to	their	soldiers.	Other	 less	organiza-
tionally	developed	armies,	such	as	those	of	classical	Greece,	made	it	impossible	
for	 them	 to	 develop	 an	 adequate	 military	 medical	 service.	 Part-time	 Greek	
citizen	armies,	which	required	only	marginal	training	and	skills,	did	not	fight	
far	from	home	and	thus	did	not	require	medical	services	any	more	than	they	
required	logistics	trains	or	siege	craft.	The	latter	two	additional	capabilities	also	
failed	to	develop	as	a	result	of	the	general	primitive	organization	of	the	classical	
Greek	armies.	The	same	may	be	said	of	later	arab	armies.
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Given	that	medical	care	was	no	less	important	to	the	ability	of	an	army	
to	 fight,	 survive,	 and	 continue	 military	 operations	 in	 ancient	 times	 than	 it	
is	today,	it	is	curious	that	ancient	writers	did	not	pay	more	attention	to	it	in	
their	 written	 commentaries.	This	 oversight	 is	 especially	 puzzling	 given	 that	
kings	and	their	apologist	scribes	went	to	great	lengths	to	record	their	military	
exploits.	Perhaps	the	lack	of	direct	evidence	of	military	medicine	is	because	it	
was	so	commonplace	and	not	considered	important	enough	to	write	about,	
in	much	 the	 same	way	 that	 hardly	 anyone	 today	produces	 great	 literary	 or	
historical	works	 on	military	 administration	or	 the	quartermaster	 corps.	Or,	
conversely,	perhaps	ancient	military	medicine	was	so	poor	and	ineffective	that	
writing	about	it	would	have	belittled	the	otherwise	glorious	accomplishments	
of	the	rulers.	

Most	medical	histories	 in	 the	West	begin	with	 the	 assertions	 that	hip-
pocrates	was	the	father	of	modern	medicine	and	the	Greeks	were	the	first	to	
practice	truly	empirical	medicine.	While	it	is	true	that	the	Greeks	were	the	first	
to	write	 in	a	commonly	understood	and	 readable	 language	and	produced	a	
number	of	medical	texts	that	have	had	the	good	fortune	to	survive,	it	is	incor-
rect	to	regard	the	Greeks	as	the	source	of	modern	clinical	medicine	or	as	the	in-
novators	of	military	medicine.	The	survival	of	the	Greek	and	Roman	medical	
texts	depended	on	Muslim	physicians,	not	Western	doctors,	who	reintroduced	
these	texts	to	europe	as	a	consequence	of	the	arab	invasions	of	the	Middle	
ages.	Then	the	texts	themselves	had	to	be	retranslated	from	Syriac	back	into	
Greek	and	latin.3

The	history	of	 empirical	medicine	 is	 at	 least	 twenty-five	hundred	years	
older	than	classical	Greece	and	in	the	case	of	sophisticated	surgery	almost	eight	
thousand	 years	 older.	 by	 the	 classical	 period,	 the	 state	 of	 Western	 medical	
knowledge	in	general	and	military	medicine	in	particular	had	declined	consid-
erably	from	that	found	in	the	more	ancient	civilizations.	despite	herodotus’s	
claim	that	egyptian	medicine	had	advanced	to	a	high	state	in	his	day,	at	the	
time	herodotus	wrote,	egyptian	medicine	had	declined	to	the	lowest	point	in	
its	history,	entering	a	mystical	phase	and	turning	its	back	on	a	two-thousand-
year	tradition	of	clinical	medical	pragmatism.	by	the	time	of	alexander	the	
Great	 some	 two	centuries	 later,	egyptian	medicine	had	 changed	again,	 this	
time	abandoning	its	mystical	influence	and	turning	once	more	toward	empiri-
cism.	but	this	development	was	more	the	result	of	egyptian	contact	with	the	
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new	empirics	of	Greece	rather	than	the	other	way	around.4	To	the	degree	that	

egyptian	 medicine	 appeared	 to	 the	 Greeks	 of	 herodotus’s	 time	 to	 be	 high	
art	is	testimony	to	the	generally	low	level	of	Greek	medicine	of	the	day.	The	

level	of	military	medical	care	available	to	the	Sumerian	(2500	bce),	egyptian	
(1700	bce),	and	the	assyrian	(900	bce)	soldier	was	superior	to	that	which	
attended	the	hoplite	warrior	of	classical	Greece.

The	modern	age	tends	to	dismiss	 the	effectiveness	of	 the	medical	 treat-
ments	that	ancient	physicians,	priests,	and	sorcerers	used	as	being	little	more	
than	spells,	 rituals,	and	 incantations.	This	 lack	of	regard	 is	 the	result	of	 the	
modern	emphasis	on	a	mechanical	model	of	medical	practice	that	is	itself	less	
than	two	hundred	years	old.	Yet	today’s	physicians	have	often	come	to	realize	
the	importance	of	a	patient’s	psychic	state	in	the	healing	process.	almost	all	
armies	of	 the	world	 retain	chaplains	who	administer	 religious	 rituals	 to	 the	
wounded	and	dying.	Wounded	men	identify	battle	nurses	with	the	security	of	
their	mothers,	and	even	the	most	severely	wounded	men	receive	comfort	from	
the	nurses’	words	of	hope.	Modern	medicine	itself	has	given	birth	to	a	subdis-
cipline	that	seeks	to	integrate	empirically	based	therapies	with	positive	psychic	
states.	Some	research	suggests	that	psychic	activity	can	create	disease-specific	
antibodies	within	the	 immune	system.	The	modern	medical	establishment’s	
attempts	to	rejoin	the	physical	with	the	psychic	phases	of	medical	treatment	
are	regarded	today	as	a	major	medical	advance.	it	may	be	wise	to	recall	that	all	
ancient	physicians	practiced	this	unity	as	a	matter	of	course.

ancient	medicine	is	sometimes	disparaged	because	of	the	perception	that	
most	ancient	beliefs	constituted	a	poor	theory	of	medicine.	indeed,	because	
ancient	medicine	lacked	an	accurate	theory	of	contagion	or	even	an	accurate	

portrait	of	human	anatomy,	it	is	assumed	that	this	knowledge	gap	could	only	
lead	to	poor	medical	practice.	it	was,	after	all,	the	first	rule	of	hippocrates	that	
a	physician	should	do	no	harm.	This	view	of	ancient	medicine,	however,	over-
looks	the	fact	that	the	ancient	soldier	often	had	a	much	better	chance	of	sur-
viving	a	battlefield	injury	than	did	his	later	counterparts,	at	least	until	World	

War	i.	The	use	of	incantations	or	spells	for	minor	wounds,	for	example,	did	
not	require	the	healer	to	touch	and	probe	them	as	the	medical	mechanics	of	
all	armies	routinely	did	through	at	least	the	civil	War.	Without	the	accompa-

nying	practice	of	sterilization,	the	probe	probably	did	more	to	infect	wounds	
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than	any	other	medical	implement,	whereas	the	ancient	spells	and	incantations	
reduced	the	probing	of	the	wound	and	consequent	spread	of	infection.

Moreover,	the	practice	of	washing	a	wound	several	times	before	closing	it,	
a	technique	first	used	in	Sumer,	or	bandaging	it	only	loosely	until	it	began	to	
heal,	a	common	practice	in	egypt,	did	much	to	reduce	the	initial	rates	of	teta-
nus	and	gangrene	that	resulted	from	battle	wounds.	From	the	Middle	ages	to	
World	War	i,	as	noted	in	chapter	1,	the	most	common	medical	procedure	for	
treating	wounds	was	to	bandage	them	immediately	and	tightly.	The	practice	
proved	disastrous	in	the	boer	War	and	produced	tetanus	rates	of	28	percent.	
during	the	 later	days	of	 the	war	when	the	practice	was	abandoned	and	the	
ancient	technique	was	used	instead,	tetanus	rates	dropped	to	1	percent.5	

To	regard	ancient	medical	practice	as	inadequate	because	its	general	theo-
ries	of	medicine	were	incorrect	overlooks	the	fact	that	modern	medicine	has	
often	been	premised	on	 theoretical	views	 that	were	 later	proven	 to	be	erro-
neous.	The	use	of	 radical	 surgery	 for	breast	 cancer,	 for	 example,	was	based	
on	a	thoroughly	incorrect	theory	of	tumor	transmission,	though	it	often	suc-
ceeded	for	other	reasons.	The	chemical	and	hormonal	theories	that	underlay	
thousands	of	useless	hysterectomies	were	 equally	 incorrect.	There	 is,	 as	 yet,	
no	adequate	theoretical	basis	for	electroconvulsive	therapy	even	though	it	 is	
often	the	only	successful	treatment	for	deep	depression.	The	list	of	disproved	
theories	could	be	greatly	expanded.	in	the	same	way	that	erroneous	medical	
theory	has	done	little	to	stop	the	practice	of	clinical	medicine	in	the	modern	
age,	however,	there	is	no	reason	to	believe	it	did	so	in	the	ancient	world	either.	
This	observation	 is	 especially	 true	 for	 those	military	physicians	who	had	 to	
deal	with	critical	and	immediate	medical	problems	on	the	battlefield.

Nor	did	the	lack	of	medical	theory	prevent	the	development	in	ancient	
times	of	highly	empirical,	pragmatic,	and	effective	medical	protocols	for	treat-
ing	specific	conditions	and	injuries.	The	first	surgery	for	which	we	have	evi-
dence	is	trephining	of	the	skull.	The	procedure	involved	drilling	or	scraping	a	
hole	through	the	skull	to	expose	the	dura,	the	layer	of	tissue	covering	the	brain.	
While	we	may	be	sure	that	ancient	physicians	believed	they	had	good	reason	
to	embark	upon	such	a	dangerous	and	sophisticated	operation,	we	know	little	
of	those	reasons	today.	One	assumption	is	that	trephining	was	done	to	allow	
evil	demons	(or	other	types	of	pressure)	to	escape.	Trephining	was	practiced	in	
many	cultures	as	long	ago	as	the	eighth	millennium	bce.	a	team	of	trained	



Man and Wound in the ancient World44

pathologists	conducted	a	comprehensive	study	of	trephined	skulls	drawn	from	
these	 various	 cultures	 and	 from	 different	 periods	 and	 revealed	 the	 amazing	
conclusion	that	the	survival	rate	for	this	operation	among	ancient	peoples	was	
almost	100	percent.6	even	allowing	for	methodological	difficulties	associated	
with	the	size	of	the	sample	and	questions	about	using	evidence	of	replacement	
bone	growth	 to	measure	 survival	 rates,	 the	 success	 rate	 appears	 remarkable.	
by	contrast,	until	1870	the	survival	rate	for	skull	surgery	that	was	performed	by	
Western	physicians,	guided	by	modern	medical	theory,	and	accompanied	by	
some	antisepsis	and	anesthesia	was	almost	zero.7	Whatever	other	variables	may	
have	been	at	work	in	the	practice	of	trephining,	lacking	an	accurate	theory	of	
general	medicine	clearly	did	not	prevent	ancient	physicians	from	developing	

an	effective	medical	procedure	for	opening	the	skull	that	permitted	the	patient	

to	survive.
another	example	of	a	useful	ancient	procedure	can	be	drawn	from	egyp-

tian	medicine	of	the	second	millennium	bce.	The	direct	evidence	for	egyp-
tian	skull	surgery	is	found	in	documents	dating	to	2000	bce,	but	an	analysis	of	
the	hieroglyphs	used	in	these	documents	suggests	that	the	documents	incorpo-
rate	medical	knowledge	at	least	a	thousand	years	older.8	despite	the	egyptians’	
poor	knowledge	of	human	anatomy,	such	as	the	belief	that	all	major	vessels	of	
the	body	were	filled	with	air	and	terminated	at	the	anus,	they	nonetheless	de-
veloped	a	successful	surgical	procedure	for	treating	linear	and	depressed	skull	
fractures.	The	technique	is	modern	in	every	respect	and	involves	incising	the	
scalp,	peeling	it	back,	separating	the	depressed	fragment	from	its	surrounding	
tissue	with	a	flattened	probe,	elevating	the	fragment	to	relieve	pressure	on	the	
dura,	and	bandaging	the	skull	in	a	manner	that	allowed	the	incision	to	heal	

normally.9	in	a	civilization	that	did	not	use	the	helmet	for	almost	twenty-three	
hundred	years	after	it	first	placed	an	army	in	the	field	and	where	the	skull-shat-

tering	mace	was	the	primary	weapon,	egyptian	military	physicians—despite	
their	poor	medical	theories—had	plenty	of	opportunities	to	clinically	address	
the	problem	of	skull	fractures.

Medical	practice	 in	 the	ancient	world	was	given	an	enormous	 stimulus	
from	 the	 frequent	wars	 that	 attended	 all	 the	major	 ancient	 civilizations.	 in	

Sumer,	for	example,	the	rival	city-states	were	constantly	at	war	with	one	an-

other	for	almost	a	thousand	years.	Sargon	ii,	the	great	assyrian	warrior-king	
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(725–701	bce),	carried	out	no	fewer	than	ten	major	wars	of	conquest	or	sup-

pression	in	less	than	sixteen	years.	between	890	and	640	bce,	the	assyrian	
state	conducted	108	major	and	minor	wars,	punitive	expeditions,	and	other	
significant	military	operations	against	neighboring	states.10	Whatever	else	war	
provided,	 it	 gave	 military	 physicians	 frequent	 opportunities	 to	 experiment	
with	new	treatment	techniques	until	they	found	something	that	worked.11	as	

is	still	the	case	with	military	medicine	today,	the	emphasis	of	ancient	military	

medicine	was	more	on	achieving	clinical	results	than	on	gaining	theoretical	in-
sight.12	armies	are	pragmatic	social	institutions	that	are	quick	to	adopt	what-
ever	works	and	abandon	what	does	not.	That	armies	of	the	ancient	world	and	
their	military	physicians	should	have	been	any	less	practical	seems	unlikely.

The	military	doctor	attending	an	ancient	army	had	an	advantage	that	his	

modern-day	counterpart	often	does	not:	the	former	did	not	encounter	a	gross	
difference	between	wounds	encountered	 in	civilian	 life	 and	 those	 found	on	
the	battlefield.	indeed,	the	disparity	is	a	relatively	modern	distinction	for	the	
medical	practitioner	and	came	about	only	after	 the	 invention	of	high-speed	
projectiles	and	chemical	explosives.	Only	in	the	last	150	years	has	a	civilian	

doctor	gone	to	war	and	expected	to	treat	wounds	with	which	he	was	not	famil-
iar	in	his	civilian	practice.	indeed,	the	distinction	continues	to	operate	today,	
only	in	reverse.	because	of	the	availability	of	modern	automatic	weapons	to	
the	civilian	population,	civilian	doctors	 in	 large	urban	trauma	centers	often	

confront	 injuries	 that	were	heretofore	 seen	only	on	 the	battlefield.	 in	what	
must	rank	among	medical	history’s	paradoxes,	the	U.S.	army	now	sends	its	
military	 physicians	 to	 urban	 trauma	 centers	 for	 clinical	 training	 in	 dealing	
with	battle	wounds.13	

For	ancient	physicians,	the	wounds	encountered	on	the	battlefield	would	
not	have	been	remarkably	different	from	those	they	routinely	encountered	in	
civilian	practice.	The	cuts,	bruises,	fractures,	and	even	gaping	flesh	and	muscle	
wounds	 produced	 by	 ancient	 weapons	 would	 have	 appeared	 commonplace	
to	the	ancient	physician.	Fractures	of	the	legs,	arms,	wrists,	and	skull,	for	ex-

ample,	were	all	familiar	to	civilian	doctors	of	ancient	egypt.	People	living	in	
a	culture	next	to	a	river	suffered	these	types	of	fractures	routinely,	as	people	

wearing	sandals	commonly	slipped	on	wet	ground.	Pathological	evidence	indi-

cates	that	the	most	common	fractures	among	ancient	egyptians	were	those	of	



Man and Wound in the ancient World46

the	wrist	and	arm,	precisely	the	same	kinds	of	injury	egyptian	infantry	forces	
often	suffered	while	attempting	to	ward	off	blows	from	enemy	weapons.14	it	

is	no	 accident	 that	 the	first	 evidence	 for	 the	use	of	 the	 splint	 is	 found	 in	

ancient	egypt.15

Skull,	chest,	pelvis,	and	lower	leg	fractures	with	attendant	paralysis	that	
soldiers	 commonly	 suffered	while	 engaged	 in	 siege	operations	were	 familiar	
to	 physicians	 who	 attended	 large	 gangs	 of	 corvée	 laborers	 constructing	 the	
tombs,	dikes,	pyramids,	ziggurats,	and	other	massive	public	works	character-
istic	of	 the	civilizations	of	 the	ancient	world.	even	gaping	flesh	and	muscle	
wounds	caused	by	a	hacking	sword	had	a	serious	counterpart	in	egyptian	ci-
vilian	medical	practice:	crocodile	bites.	an	egyptian	medical	book,	the	Book 
of Bites, records	examples	of	people	mutilated	by	crocodile	bites	 in	the	Nile	
and provides	a	protocol	of	treatment	for	the	resulting	gaping	wounds.	lions	
and	 other	 big	 cats	 were	 common	 in	 Sumer	 and	 assyria,	 and	 the	 armies	 of	
these	countries	trained	their	soldiers	by	having	them	fight	the	animals.	The	
resulting	teeth	and	claw	wounds	provided	yet	another	opportunity	for	train-
ing	 physicians.	 Unlike	 civilian	 doctors	 drafted	 for	 military	 service	 on	 short	
notice	in	modern	times,	the	military	physicians	of	ancient	armies	would	have	
encountered	few	wounds	on	the	battlefield	that	were	unique	to	their	civilian	
clinical	experience.

This	account	is	not	to	suggest	that	ancient	medical	practice	was	more	ef-
fective	than	modern	practice,	for	it	usually	was	not.	Yet	until	modern	times	
the	risk	to	the	wounded	soldier	was	equal	to	or	even	greater	than	that	faced	by	
the	ancient	soldier.	and	remarkably	in	so	many	instances	ancient	physicians	
were	correct	in	their	attribution	of	the	causes	of	clinical	diseases.	The	Sumeri-
ans	and	assyrians,	for	example,	were	experts	at	recognizing	the	onset	of	liver	
disease.	The	clay	models	of	livers	from	ninth-century	bce	assyria	were	more	
anatomically	correct	than	those	used	in	europe,	even	after	the	Middle	ages.16	
The	assyrians	also	introduced	urinalysis	as	a	diagnostic	tool.	This	technique	
was	 so	 impressively	 effective	 that	 when	 the	 Muslims	 introduced	 the	 Syriac	

medical	texts	describing	it	into	europe,	the	urine	flask	became	the	symbol	of	
the	medical	profession	in	europe.17	The	rabbis	of	israelite	armies	of	the	thir-

teenth	century	bce	served	as	a	sanitary	corps	and	were	experts	at	the	detection	

and	prevention	of	disease	and	contagion.	The	hebraic	tradition	of	kashruth	
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ensured	an	uncontaminated	 food	and	water	 supply,	 and	 the	 ritual	butcher-

ing	of	animals	by	shochets	(religiously	trained	slaughterers)	made	them	experts	
at	recognizing	the	clinical	signs	of	human	and	animal	sickness.	The	shochet	
originally	was	employed	to	ensure	that	an	animal	sacrifice	was	fit	to	offer	the	
gods.	later,	he	extended	his	skills	to	examining	the	food	supply	for	the	army,	
a	practice	that	reduced	illness	and	disease	considerably.

The	 contention	here	 is	 that	 the	 general	 level	 of	 treatment	 and	medical	
practice	available	to	the	ancient	soldier	was	often	adequate	for	dealing	with	the	
battle	wounds	and	injuries	he	was	most	likely	to	suffer.	like	military	physi-
cians	throughout	history,	the	military	physicians	in	ancient	armies	emphasized	
pragmatic	and	effective	treatments	based	on	hard	clinical	observation	and	ex-
perience	rather	than	on	proven	medical	theory.	in	a	number	of	respects,	the	
level	of	medical	care	available	in	some	ancient	armies,	most	notably	the	Ro-
man	army,	was	not	surpassed	in	the	modern	era	until	World	War	i.	For	most	
of	history	after	the	fall	of	Rome,	however,	the	soldier	received	more	primitive	
and	less	effective	field	medical	care	than	he	had	received	in	earlier	times.	Not	
surprising,	the	death	rates	for	the	wounded	were	also	higher.

While	most	armies	of	the	ancient	world	had	some	physicians	attending	
the	wounded,	the	presence	of	military	doctors	was	more	readily	apparent	in	
some	armies	than	in	others.	it	must	be	noted	that	the	information	about	the	
nature	of	the	military	medical	establishment	in	any	ancient	army	is	premised	

upon	a	knowledge	of	the	surviving	archaeological	evidence.	in	the	egyptian	
army,	 for	 example,	 we	 may	 be	 relatively	 confident	 that	 military	 physicians	
were	 stationed	 in	 the	major	garrisons	of	 the	empire.	The	assyrians	 seem	to	
have	developed	the	prototype	of	a	modern	military	medical	service	or	at	least	
to	have	produced	the	world’s	first	military	medical	professionals.	The	Greeks,	

for	all	their	emphasis	on	an	empirical	approach	to	medicine,	did	little	to	es-
tablish	a	medical	service	for	their	citizen	armies,	while	the	Romans	employed	a	
medical	corps	that	was	truly	modern	by	any	standard.	The	presence	of	doctors	
on	the	battlefields	in	some	of	the	more	ancient	armies—those	of	Sumer	and	
akkad,	for	example—must	remain	to	some	degree	a	matter	of	conjecture.	but	

the	Sumerians	were	a	highly	organized	people	in	almost	every	aspect	of	their	
public	lives	and	endured	frequent	wars.	Under	these	conditions,	it	is	extremely	
unlikely	that	they	would	have	overlooked	the	obvious	need	for	their	soldiers’	
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medical	 care.	 in	 attempting	 to	 reconstruct	 the	history	of	military	medicine	
in	 the	ancient	world,	 the	 task	before	us	 is	 to	assemble	 the	evidence,	glue	 it	
together	carefully	with	the	cement	of	inference,	and	in	the	end	hope	that	it	
remains	intact.
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ancient suMer, 
4000–2000 Bce

3

iraq	is	the	site	of	ancient	Sumer	and	akkad,	two	city-states	that	produced	the	

earliest	armies	of	the	bronze	age.	The	Greeks	called	the	area	Mesopotamia,	or	

literally	“the	land	between	the	two	rivers,”	a	reference	to	the	Tigris	and	eu-

phrates	basin.	in	the	bible	the	area	is	called	Schumer,	which	is	the	Sumerian	

word	for	the	southern	part	of	iraq,	or	the	site	of	Sumer	and	its	capital	city	of	

Ur.	about	 two	hundred	miles	north	of	Ur	 is	 the	 site	of	ancient	akkad.1	 in	

2300	bce,	Sargon	the	Great	launched	a	campaign	of	conquest	from	akkad	

that	united	all	of	Mesopotamia	and	gave	the	world	its	first	military	dictatorship.

Sumerian	civilization	was	among	the	oldest	urban	civilizations	on	the	plan-

et.	it	was	in	Sumer	that	writing	first	emerged	to	produce	ancient	cuneiform,	a	

form	of	record	keeping	written	as	wedged	strokes	on	clay	tablets,	and	that	the	

first	detailed	records	of	military	battles	written	or	carved	in	stone	appeared.	

in	4000	bce,	the	cities	of	Sumer	were	the	world’s	first	examples	of	genuine	

urban	centers	of	considerable	size.	One	of	these	cities,	Uruk,	was	enclosed	by	

a	wall	5.5	miles	long.2	according	to	information	on	the	Tablets	of	Shuruppak	

(2600	bce),	a	typical	Sumerian	city-state	covered	about	1,800	square	miles,	

including	all	its	lands	and	fields.	This	area	could	sustain	a	population	of	ap-

proximately	thirty	thousand	to	thirty-five	thousand	people.	a	population	of	

this	size	could	support	an	army	of	regular	and	reserve	forces	of	between	five	

thousand	and	six	thousand	soldiers	at	full	mobilization.3	The	tablets	record	a	

force	of	between	six	hundred	and	seven	hundred	elite	soldiers	serving	as	the	

king’s	bodyguard,	or	the	corps	of	the	professional	army.4	



Man and Wound in the ancient World52

Sumerian	society	demonstrated	a	high	degree	of	cooperative	human	effort	
that	made	urban	life	possible	on	a	large	scale.	This	cooperation	was	evident	
in	the	construction	of	dikes,	walls,	levees,	irrigation	canals,	and	temples,	espe-
cially	the	giant	ziggurats	that	date	from	the	fourth	millennium.	an	efficient	
agriculture	freed	large	numbers	of	people	from	the	land	and	allowed	Sumer	to	
develop	a	social	order	made	up	largely	of	freemen	who	met	in	concert	to	gov-
ern	themselves.5	The	early	Sumerian	cities	were	characterized	by	a	high	degree	
of	social	and	economic	diversity	that	gave	rise	to	artisans,	merchants,	priests,	
bureaucrats,	road	and	temple	architects,	and	professional	soldiers.6	

ancient	Sumerian	civilization	comprised	a	polyglot	of	ethnic	peoples	that	
lived	in	city-states	and	shared	essentially	the	same	culture.	all	city-states	had	
the	same	political	institutions,	economic	practices,	religious	beliefs	and	rituals,	
gods,	legends,	administrative	language,	and	general	way	of	life.	Not	surpris-
ing,	they	also	developed	the	same	military	forms.	Sumerian	civilization	was	so	
culturally	uniform	that	when	Sargon	of	akkad	(2334	bce),	a	Semitic	prince	
from	the	north,	conquered	Sumer,	his	new	subjects	did	not	regard	him	as	a	
foreigner.	Sumer	existed	as	a	separate	and	distinct	civilization	from	4000	to	
2004	bce,	when	 the	Third	dynasty	of	Ur,	which	arose	after	 two	hundred	
years	of	akkadian	rule,	was	destroyed	by	the	amorites.	by	1700	bce,	babylo-
nian	influence	was	ascendant	and	lasted	until	the	assyrian	state	replaced	it	in	
1200	bce.	it,	in	turn,	was	destroyed	at	the	hands	of	the	Medes	in	642	bce.	
Thus,	the	civilization	that	began	with	Sumer,	migrated	to	akkad,	then	moved	
to	babylon	and	eventually	to	assyria	can	be	seen	as	the	continual	development	
of	the	same	civilization.	This	evolution	was	certainly	true	of	its	medical	tradi-
tion	as	well.

Sumer	was	the	most	advanced	and	certainly	the	most	organized	civiliza-
tion	 of	 the	 early	 ancient	 world.	The	 invention	 of	 writing	 was	 only	 one	 of	
Sumer’s	 legacies	 to	world	culture.	The	Sumerians	were	 skilled	chemists	 and	
mathematicians	of	an	empirical	and	pragmatic	sort.	They	invented	the	sexa-
gesimal	system	of	place	notation	that	became	the	forerunner	of	the	hindu-
arabic	decimal	 system	 in	use	 today	and	 introduced	 the	world’s	first	 system	
of	uniform	weights	 and	measures.	They	 conceived	 the	 circle	 as	having	360	
degrees	 and	 invented	 the	 potter’s	 wheel,	 the	 sailboat,	 and	 the	 first	 wheeled	
vehicles.	The	Sumerians	were	excellent	architects	and	may	have	been	the	first	
to	use	the	dome,	the	vault,	and	the	arch.7	They	gave	the	myth	of	creation	and	
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the	great	flood	to	the	world,	stories	that	the	Jews	incorporated	into	the	bible	
during	their	babylonian	captivity	and	passed	ultimately	to	the	West.

Sumerian	military	medicine	cannot	be	understood	apart	from	the	orga-
nizational	development	of	the	armies	of	the	Sumerian	city-states.	The	armies’	
high	level	of	military	sophistication	was	the	result	of	more	than	a	thousand	
years	of	warfare,	which	provided	the	impetus	for	a	number	of	remarkable	mili-
tary	innovations.	The	evidence	for	these	innovations	appears	on	the	military	
monument	from	2525	bce	known	as	the	Stele	of	Vultures	and	in	the	surviv-
ing	written	records	of	the	battle	in	which	King	eannatum	of	lagash	defeated	
the	king	of	Umma.8	

The	Stele	of	Vultures	portrays	Sumerian	troops	arranged	as	spear-bearing	
infantry	fighting	in	a	phalanx	formation.	The	training	required	for	this	forma-
tion	suggests	the	soldiers	were	professionals.	as	such,	the	monument	provides	
the	first	evidence	of	a	standing,	professionally	trained	army.9	The	monument	
also	displays	for	the	first	time	soldiers	wearing	helmets.	excavation	at	the	death	
Pits	of	Ur	confirms	that	the	helmets	were	made	of	copper	with	a	 leather	or	
woolen	cap	worn	underneath.10	The	soldiers	on	the	monument	are	equipped	
with	cloaks	upon	which	are	sewn	metal	disks	with	raised	spines,	resembling	
the	boss	of	a	shield,	in	the	first	example	of	body	armor	in	history.	later,	the	Su-
merians	invented	plate	armor	made	of	bronze.	The	stele’s	lower	palette	shows	
the	king	holding	a	sickle-sword,	a	weapon	that	was	a	major	innovation	for	its	
time	and	later	became	the	primary	weapon	of	egyptian	and	biblical	armies.	
The	stele	also	portrays	the	king	riding	in	a	chariot	drawn	by	onagers,	show-
ing	the	first	military	use	of	the	wheel.11	it	is	clear	from	other	sources	that	the	
Sumerians	were	 the	first	 to	 introduce	 a	military	 veterinary	 corps	 staffed	by	
“doctors	of	donkeys”	and	“doctors	of	mules.”12	later	archaeological	evidence	
shows	that	the	Sumerians	were	the	first	to	develop	the	socketed	ax,	the	deadly	
penetrating	ax,	and	the	composite	bow—all	major	military	innovations	that	
greatly	influenced	the	conduct	of	war	for	the	next	fifteen	hundred	years.13	

The	almost	constant	state	of	war	in	ancient	Sumer	influenced	more	than	
military	 technology.	 War	 shaped	 social	 and	 governing	 institutions	 as	 well.	
Priests	ruled	early	Sumerian	society,	with	warriors	in	a	secondary	role.	by	2600	
bce,	and	perhaps	earlier,	a	secular	politico-military	leadership	displaced	the	
priests	 in	 secular	matters.	The	Tablets	of	Shuruppak	 show	that	at	 this	 early	
date,	the	kings	of	the	city-states	provided	for	the	maintenance	of	six	hundred	
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to	seven	hundred	soldiers	on	a	full-time	basis.	The	provision	of	military	equip-
ment	for	the	soldiers	was	also	a	royal	expense.14	by	2400	bce,	the	Sumerian	
kings	had	 largely	 abandoned	 their	 religious	 functions	while	 increasing	 their	
scope	and	control	of	secular	functions.15	The	priests	were	excluded	from	secu-
lar	matters	beyond	officiating	at	public	ceremonies,	and	the	king	was	no	longer	
the	high	priest	of	the	city,	as	he	had	been	since	ancient	times,	and	no	longer	
presided	over	 religious	 festivals.	his	primary	 responsibility	was	 to	maintain	
and	lead	the	army	in	defense	of	the	city-state.

There	is	no	reasonable	way	in	which	the	city-states	of	ancient	Sumer	could	
have	waged	so	much	war	and	developed	their	innovative	military	technology	
without	a	high	level	of	military	organization	to	accomplish	both.	The	organi-
zational	sophistication	of	Sumerian	armies	can	be	gauged	from	the	surviving	
descriptions	of	the	army	of	Sargon	i,	the	first	king	to	unite	all	the	city-states	of	
Sumer	under	a	single	ruler.	in	his	fifty-year	reign,	he	fought	thirty-four	wars,	
and	his	army	of	fifty-four	hundred	men	was	the	largest	standing	army	in	the	
world	at	the	time.	The	army	was	constructed	around	a	corps	of	professional	
soldiers	“who	ate	bread	before	the	king”	and	was	augmented	by	conscripts.16	
Sargon’s	army	comprised	nine	battalions	of	six	hundred	men	each	that	were	
commanded	by	a	gir.nita	(colonel).	These	battalions	were	divided	into	compa-
nies	of	sixty	men	each	and	were	commanded	by	a	pa.pa/sha khattim (company	
commander).	 each	 company	 was	 subdivided	 into	 nu.banda	 (platoons)	 and	
platoons	into	ugala	(squads),	and	these	formations	remained	unchanged	since	
ancient	Sumerian	times.	Sargon’s	nobles	were	niskum,	a	class	of	soldiers	who	
held	plots	 of	 land	 awarded	by	 the	 king	 in	 return	 for	 their	military	 service.	
These	 feudal	barons	were	used	as	a	domestic	police	 force	 to	suppress	 rebel-
lions.17	equipping	an	army	the	size	of	Sargon’s	required	a	high	degree	both	of	
military	organization	to	carry	out	its	weapon	and	logistical	functions	and	of	
routine	administration,	which	was	characteristic	of	a	literate	people	who	kept	
prodigious	records.

While	the	evidence	for	Sumerian	military	organization	is	incomplete,	it	is	
not	reasonable	to	expect	that	a	people	who	tamed	the	violent	Tigris	and	eu-
phrates	Rivers	with	an	elaborate	system	of	dikes,	canals,	and	bridges,	and	who	
sustained	 a	 sophisticated	 system	of	 irrigation	 agriculture	would	have	 left	 to	
chance	the	organization	of	the	military	establishment	upon	which	its	society’s	
survival	depended.	That	the	military	protection	of	the	state	by	the	king—liter-
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ally	“the	big	Man”—was	regarded	as	the	government’s	most	important	func-
tion	suggests	otherwise.

	
sumerian Medicine

The	Sumerians	invented	the	first	standards	of	medical	ethical	conduct.	These	
principles	were	later	incorporated	into	the	babylonian	code	of	hammurabi	
as	laws	215	through	223,	which	set	statutory	fees	for	physicians	and	penalties	
for	malpractice.	These	ethical	precepts	eventually	made	their	way	to	the	West,	
where	 they	 were	 incorporated	 into	 hippocrates’s	 code	 for	 physicians.	 The	
medical	knowledge	of	the	Sumerian	period	was	highly	empirical	and	pragmat-
ic.	 it	was	only	during	the	 later	babylonian	period	of	Sumerian-babylonian-
assyrian	culture	(1700–600	bce)	that	it	became	corrupted	by	the	rise	of	a	
mystical	numerology	that	was	passed	to	the	Jews	as	Kabbalah.	both	traditions,	
empirical	and	mystical,	influenced	later	medical	practice.

attempting	to	describe	the	medicine	of	ancient	Sumer	is	somewhat	akin	
to	piecing	together	a	portrait	from	a	few	random	pages	of	an	old	medical	book.	
The	information	available	to	the	historian	is	derived	from	two	surviving	clay	
cuneiform	tablets	that	served	as	medical	texts,	complemented	by	an	analysis	of	
the	Sumerian	language	and	literature	that	contain	a	number	of	medical	terms.	
Separating	the	medical	tradition	of	the	Sumerian	period	(4000–2000	bce)	
is	 difficult	 because	 after	 2000	 bce	 Sumerian	 civilization	 was	 eclipsed	 and	
wholly	incorporated	into	the	assyro-babylonian	civilization	that	lasted	until	
the	sixth	century	bce.	This	integration	brought	about	a	change	in	language	
and	 written	 form.	 Fortunately,	 the	 ancient	 medical	 tradition	 of	 Sumer	 was	
passed	in	toto	and	without	interruption	to	babylon	and	then	to	assyria,	where	
it	formed	the	spine	of	assyro-babylonian	medicine.	literary	analysts	suggest	
that	the	presence	of	Sumerian	medical	terms	in	the	babylonian	and	assyrian	
languages	of	the	later	period	originated	in	the	Sumerian	period	in	much	the	
same	way	that	latin	and	Greek	medical	terms	are	still	found	in	present-day	
Western	medical	vocabularies	even	though	some	question	whether	the	ancient	
Greeks	and	Romans	used	the	terms	to	mean	the	same	thing	that	we	have	taken	
them	to	mean.	Thus,	 the	separation	of	 the	medical	 traditions	of	 the	Sume-
rian	and	assyro-babylonian	periods	is	somewhat	artificial,	while	its	continuity	
provides	the	evidence	for	deducing	the	state	of	medical	knowledge	in	ancient	
Sumer.	
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Three	types	of	physicians	practiced	Sumerian	medicine	in	the	third	and	
fourth	millennia	bce:	the	Baru	(seer	or	sorcerer)	who	specialized	in	divina-

tions	and	prognoses,	the	Ashipu	(priest)	who	specialized	in	incantations	and	
exorcisms,	 and	 the	Asu	 (medical	 technician)	who	 treated	disease	and	 injury	

with	clinical	techniques.18	This	division	of	medical	practice	among	priests,	sor-
cerers,	and	medical	technicians	more	or	less	characterized	the	general	practice	
of	ancient	medicine	until	the	collapse	of	the	Roman	empire.	even	during	the	
classical	period	in	Greece	when	the	scientific	method	was	making	progress,	its	
impact	was	largely	confined	to	a	few	physicians,	while	large	segments	of	the	
population	continued	to	rely	on	witchcraft	and	seers	for	medical	treatment.19	

The	Sumerian	physician	occupied	middle-class	social	status	in	Sumerian	
society	and	was	very	well	educated	by	the	standards	of	the	time.	he	attended	
the	edubba	(general	education	school),	where	he	learned	to	read	and	write	the	
complex	Sumerian	 language	composed	of	hundreds	of	 cuneiform	signs	and	
thousands	of	meanings.	his	medical	education	was	obtained	through	lectures	
given	by	practicing	physicians.	These	lectures	were	written	on	clay	tablets,	and	
the	student	was	required	to	copy	the	lectures	and	other	medical	information	
repeatedly	until	he	had	 committed	 them	 to	memory.	The	babylonians	 and	
assyrians	used	the	same	system	to	train	their	physicians,	so	the	medical	knowl-
edge	of	the	prior	period	was	easily	preserved.20	

The	 first	 physician	 noted	 in	 Sumerian	 records	 was	 “lulu	 the	 doctor,”	

whose	name	appears	on	a	tablet	found	at	Ur	dating	from	2700	bce.21	another	
doctor,	Urlugaledinna,	appears	on	a	seal	of	the	twenty-fifth	century	bce	as	a	
physician	attendant	to	the	king	of	lagash.22	This	inscription	is	important,	for	
it	indicates	that	even	at	this	early	date	the	clinical	medical	practitioners	had	

established	their	position	around	the	king	and	eclipsed	the	 influence	of	 the	
medical	priesthood	in	secular	affairs.	The	Sumerians,	like	the	babylonians	and	

Jews,	required	a	doctor	to	prove	himself	competent	in	the	medical	arts	through	
an	apprentice	program	before	he	was	allowed	to	practice.	a	physician	who	lost	
or	injured	too	many	patients	could	be	fined	by	the	state,	sued	by	the	patient,	

or	have	his	license	revoked.	in	babylon,	the	state	could	even	execute	an	incom-
petent	physician	who	caused	repeated	harm.	These	professional,	ethical,	and	

legal	codes	demonstrate	the	seriousness	with	which	the	Sumerians	regarded	the	

practice	of	medicine.
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sumerian Military Medicine
at	an	early	date,	perhaps	2400	bce,	the	Sumerian	king	relinquished	his	major	
religious	functions	and	expanded	his	secular	role,	a	development	that	relegated	
the	once-powerful	priesthood	to	secondary	status.	The	result	was	that	the	baru	
and	ashipu	remained	under	the	control	and	influence	of	the	priesthood	while	
the	practitioners	of	clinical	medicine,	the	asu,	came	under	the	control	and	in-
fluence	of	the	king.	Separating	empirical	medical	practice	from	the	priesthood	
made	it	possible	to	develop	a	strong	tradition	of	pragmatic	medicine	relatively	
free	from	theological	and	magical	strictures.	Moreover,	the	king,	who	was	re-
sponsible	for	raising	and	maintaining	the	army	and	for	protecting	the	state,	
then	had	an	important	resource	to	provide	medical	care	for	the	army.	The	asu	
was	a	member	of	the	royal	court	and	responsible	directly	to	the	king	for	the	
health	of	court	members,	including	military	personnel	and	their	dependents.23	
it	seems	likely,	then,	that	the	Sumerian	armies	of	the	third	millennium	were	

the	first	armies	in	the	world	to	provide	medical	care	to	their	soldiers.

a	 surviving	 clay	 fragment	 contains	 a	 letter	 that	 records	 the	 difficulties	

that	a	commander	stationed	at	a	remote	military	post	encountered.	With	the	
outpost	under	assault,	the	commander’s	letter	to	the	king	reads:	“To	my	lord	
say	this:	thus	speaks	itur-asdu,	thy	servant.	There	is	no	physician,	no	mason.	

The	wall	is	crumbling,	and	there	is	no	one	to	rebuild	it.	and	if	a	sling-stone	
wounds	a	man,	there	is	not	a	single	physician.	if	it	please	my	lord,	may	my	

lord	 send	me	a	physician	and	a	mason.”24	The	 letter	 implies	 that	Sumerian	

military	garrisons	were	accustomed	to	having	medical	support	on	station,	and	
it	is	likely	that	military	doctors	were	regularly	posted	to	military	garrisons.25

Given	the	information	on	the	Tablets	of	Shuruppak	mentioned	earlier,	it	
seems	clear	that	physicians	regularly	attended	the	army	in	the	field,	or	at	least	

they	did	in	the	army	of	lagash.	Yet	another	surviving	document	details	the	

complaints	of	some	soldiers	that	the	doctors	remained	in	the	rear	of	the	battle	
because	 they	were	 considered	 too	 valuable	 to	 risk	being	 captured	or	 killed.	

Taken	together,	the	fragmentary	evidence	supports	the	conclusion	that	mili-
tary	physicians	were	present	in	the	army	of	Sumer,	accompanied	the	army	into	

the	field,	and	treated	at	least	the	king	and	senior	officers	in	garrison	and	in	the	

field.26	The	doctors’	presence	at	remote	garrisons	suggests	as	well	that	some	of	
these	physicians	were	full-time	military	personnel	rather	than	conscripted	only	
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in	wartime.	it	is	the	first	evidence	of	a	military	medical	corps	in	the	armies	of	
the	ancient	world.

it	 is	 likely	 that	 the	 troops	 as	 well	 as	 the	 officers	 received	 medical	 care.	

ancient	Sumer	was	a	relatively	open	society	largely	of	freemen	who	governed	

themselves	through	a	type	of	national	councillor	government.	in	the	Legend of 
Gilgamesh,	even	the	warrior	king	had	to	secure	permission	of	the	council	to	go	
to	war.	These	freemen	had	rights	that	the	king	could	not	lightly	ignore.	it	is	
unlikely	that	a	society	that	maintained	a	core,	standing	professional	army	filled	
out	by	conscripts	during	times	of	war	would	not	provide	medical	care	when	
the	means	to	do	so	were	available.	at	the	very	least,	medical	care	must	have	
extended	to	the	professionals.

Moreover,	 the	 army’s	 care	 and	 maintenance	 were	 major	 responsibilities	
of	 the	Sumerian	kings	whose	city-states	were	at	war	with	one	another	 for	a	
thousand	years.	early	documents	(2700	bce)	make	it	clear	that	the	king	was	
responsible	for	housing,	feeding,	and	equipping	the	army.27	it	is	unlikely	that	
this	support	would	not	have	included	medical	care	given	its	availability,	if	for	
no	other	 reason	 that	 trained	 soldiers	were	expensive.	 it	 is	 also	unlikely	 that	
any	society	that	thought	enough	about	medical	practice	to	enact	and	enforce	
a	code	of	medical	ethics	and	behavior	would	not	have	extended	the	regulation	
of	medical	practice	to	the	military	physician	as	well.

The	Stele	of	Vultures	provides	a	glimpse	into	the	physician’s	role	in	the	
Sumerian	army.	The	stele	shows	the	wounded	of	eannatum’s	army	being	as-
sembled	in	a	single	place	after	the	battle.	Why	assemble	them	at	all	if	not	for	
examination	and	treatment?	The	stele	also	shows	trenches	being	prepared	for	
the	dead	of	the	victorious	Sumerian	army,	while	the	enemy	dead	are	 left	 to	
be	ripped	apart	and	carried	off	by	birds	of	prey	and	animals.28	The	organized	
burial	of	the	dead	and	the	assembly	and	treatment	of	the	wounded	remain	two	

major	functions	of	all	military	medical	services	to	this	day.	There	is	no	good	
reason	to	assume	that	they	were	not	so	in	ancient	Sumer.

how	effective	was	the	medical	care	available	to	the	Sumerian	soldier?	as	

with	all	peoples	of	the	early	ancient	period,	disease	was	regarded	as	the	work	
of	demons	that	wrought	their	will	on	humankind.	in	a	general	sense,	a	belief	

in	demons	served	the	same	function	for	the	ancients	as	germ	theory	did	for	

doctors	of	the	modern	age.	For	many	years	modern	physicians	asserted	that	



Ancient Sumer, 4000–2000 BCE 59

a	given	disease	was	caused	by	a	germ	or	virus	that	the	medical	profession	had	
not	yet	discovered	or	could	not	prove	existed.	Just	as	the	germ	theory	of	later	
eras,	the	Sumerians’	belief	in	demons	did	not	prevent	their	doctors	from	look-

ing	for	clinical	signs	of	how	a	disease	progressed,	for	how	it	spread,	or	for	ways	

to	prevent	or	cure	it.	Thus,	Sumerian	physicians	developed	clinical	indicators	
of	disease	contagion.	For	example,	they	had	precautions	for	protecting	oneself	
from	mosquitoes,	and	the	ancient	Mesopotamian	god	of	disease	and	death	was	
Nergal,	who	took	the	form	of	a	fly.29	it	would	appear	that	Sumerian	doctors	
were	aware	of	the	insect	vector	as	a	factor	in	the	spread	of	disease.

There	 is	evidence,	 too,	 that	 the	Sumerians	had	some	notion	of	hygiene	
and	contagion.	demons	might	cause	disease,	but	people	could	take	practical	
steps	to	avoid	its	onset	and	prevent	transmission.	in	a	surviving	letter,	a	Su-
merian	physician	demonstrates	his	remarkable	understanding	of	the	dynamics	
of	contagion.	The	physician	has	given	strict	orders	to	the	residents	of	a	house	
containing	 a	 sick	 woman	 that	 “no	 one	 should	 drink	 in	 the	 cup	 where	 she	
drinks,	.	.	.	nor	sit	in	the	seat	where	she	sits,	.	.	.	no	one	should	sleep	in	the	
bed	where	she	sleeps.”	The	physician	goes	on	to	say	that	the	woman	should	
stop	having	visitors	to	the	house	because	“this	disease	is	contagious	[sabtu,	or	
“catching”].”30	here	is	the	Sumerian	physician	at	his	best,	unwilling	to	allow	
his	own	theoretical	perspective	that	demons	cause	disease	to	interfere	with	his	
clinical	experience.

The	Sumerians,	no	less	than	the	ancient	trephiners	of	the	eighth	millen-
nium	bce,	believed	that	something	could	be	done	to	prevent	or	cure	illness.	
it	is	likely	that	since	the	causes	of	battle	wounds	were	so	obvious,	the	Sumeri-
ans	concluded	that	battle	wounds	constituted	a	special	category	of	injury	that	

could	be	dealt	with	in	a	clinical	manner.	in	this	regard,	it	is	worth	recalling	that	
of	all	the	medical	practitioners,	the	asu	had	the	lowest	status,	perhaps	precisely	

because	neither	 the	 injuries	he	dealt	with	nor	 the	 treatments	he	performed	
involved	the	magical	or	mystical.

The	oldest	surviving	medical	text	in	the	world	is	written	in	Sumerian	cu-

neiform	and	dates	from	2300	bce.31	it	is	almost	six	hundred	years	older	than	
the	oldest	surviving	egyptian	medical	document,	the	Kahun	Papyrus,	written	

in	1850	bce,	and	predates	the	rise	of	Greek	empirical	medicine	by	two	thou-

sand	years.	as	with	the	egyptian	text,	the	Sumerian	tablet	provides	recipes	for	
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the	asu’s	concoction	and	application	of	a	number	of	medical	poultices.	The	
style	of	the	clinical	medical	tablet	is	similar	to	that	used	to	record	lectures	and	
other	medical	notes	in	the	education	of	Sumerian	doctors.32	Physicians	copied	
texts	for	their	use	as	medical	manuals,	ensuring	that	a	large	body	of	pragmatic	
medicine	 would	 develop	 over	 the	 centuries	 and	 be	 passed	 to	 the	 next	 gen-
eration.	The	 resulting	medical	 tradition	persisted	 in	an	unbroken	 line	 from	
Sumer	to	assyria	from	4000	to	642	bce,	or	a	period	of	thirty-four	hundred	
years,	until	it	was	lost	with	the	final	destruction	of	the	assyrian	state	in	the	
sixth	century	bce.	by	comparison,	the	Western	medical	tradition	is	still	in	its	
infancy.

The	Sumerian	 tablet	 from	2300	bce	 contains	fifteen	prescriptions	di-
vided	 into	 three	 classes	 according	 to	 the	method	of	 application.	eight	pre-
scriptions	are	for	poultices	that	are	to	be	applied	externally,	and	three	contain	
formulas	for	mixing	medicines	that	are	to	be	taken	internally.	The	remaining	
four	are	somehow	to	be	“arranged	over”	the	patient	in	a	manner	that	is	not	
specified.	They	may	be	environmental	remedies	such	as	the	burning	of	medici-
nal	herbs	or	incense	or,	perhaps,	conducting	some	sort	of	rite.33	What	is	most	
instructive,	however,	is	that	none	of	the	remedies	show	a	trace	of	the	magical	
and	mystical	elements	of	medical	practice	that	characterized	the	medicine	of	
the	baru	and	the	ashipu.34	The	prescriptions	reveal	a	highly	empirical,	ratio-
nal,	and	clinical	attitude	toward	medicine,	similar	to	what	the	early	Sumerians	
demonstrated	in	their	approach	to	chemistry	and	mathematics.	if	the	text	was	
a	medical	manual	of	a	practicing	physician,	it	must	have	had	therapeutic	value.	
a	Sumerian	physician’s	reputation	was	his	livelihood,	and	it	is	unlikely	that	he	
would	have	risked	it	lightly.	

a	second	tablet	of	the	same	period	is	also	a	prescription	and	reflects	the	
same	clinical	approach.	The	prescription	reads,	

having	crushed	turtle	shell	.	.	.	,	and	having	anointed	the	opening	(of	the	

sick	organ,	perhaps)	with	oil,	you	shall	rub	(with	the	crushed	shell)	the	

man	lying	prone	(?).	after	rubbing	with	the	crushed	shell	you	shall	rub	

(again)	with	fine	beer;	after	rubbing	with	fine	beer,	you	shall	wash	with	

water;	after	washing	with	water,	you	shall	fill	(the	sick	spot)	with	crushed	

fir	wood.	it	is	a	(prescription)	for	someone	afflicted	by	a	disease	in	the	

tun	and	the	nu.
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These	 two	words	describe	 the	 sexual	organs,	 and	 it	 is	 possible	 that	 the	
prescription	may	be	the	world’s	oldest	treatment	for	venereal	disease.35	

The	 evidence	 concerning	 the	Sumerian	physician’s	 level	 of	 skill	 is	 frag-

mentary.	Strong	written	and	archaeological	evidence	shows	that	the	naglabu	

(bronze	surgeon’s	knife)	was	in	use	by	2500	bce.36	Given	that	the	Neolithic	
period	has	presented	a	number	of	examples	of	surgical	saws,	and	that	trephin-
ing	was	practiced	even	earlier,	the	presence	of	the	surgeon’s	knife	is	not	surpris-
ing.	One	fragment	seems	to	indicate	that	Sumerian	surgeons	may	have	gone	so	
far	as	to	cut	into	the	chest	cavity.37	if	Sumerian	physicians	actually	attempted	
to	open	the	chest	cavity,	 then	their	 level	of	 surgical	 skill	was	very	advanced	
indeed.	What	is	clearer,	however,	is	that	Sumerian	doctors	knew	how	to	locate	

and	drain	internal	abscesses	in	the	body	and	in	the	skull.
While	Sumerian	physicians	had	no	empirical	concept	of	what	caused	in-

fection,	they	were	thoroughly	familiar	with	infected	wounds.	The	Sumerians	
called	infection	ummu	(the	hot	thing).	The	cuneiform	symbol	for	inflamma-
tion	was	a	hot	brazier	pot,	and	it	was	often	portrayed	as	centrally	placed	within	
the	body,	quite	apart	from	the	wound	itself,	indicating	that	Sumerian	doctors	

were	 familiar	with	 fever	 as	 a	 generalized	 indication	of	 illness.38	The	wound	
might	be	infected,	but	it	was	the	body	itself	that	was	sick.	The	Sumerian	medi-
cal	vocabulary	contained	several	words	for	fever,	with	other	fever-like	condi-
tions	localized	on	the	skin	or	in	other	areas	of	the	body	having	separate	words.	
The	Sumerian	physician	seems	to	have	had	an	adequate	medical	vocabulary	at	
his	disposal	for	defining	some	clinical	conditions.

although	Sumerian	doctors	were	familiar	with	pus	as	a	product	of	infec-
tion,	 there	 is	no	evidence	 that	 they	developed	any	 theories	about	good	and	

bad	pus,	as	were	found	later	in	Greek	and	Roman	medicine.	This	fact	suggests	
that	the	Sumerians	did	not	regard	the	production	of	pus	as	an	inevitable	and	
natural	part	of	the	healing	process.	This	later	idea	led	Greek	and	Roman	doc-
tors	to	provoke	infection	in	a	wound,	even	when	none	was	present,	in	order	
to	stimulate	the	presence	of	good	pus,	a	classic	example	of	allowing	theory	to	

overrule	 clinical	 observation.	Undoubtedly	Sumerian	physicians	were	 aware	
of	the	problems	associated	with	infected	wounds,	and	some	of	the	poultices	

described	in	the	oldest	Sumerian	text	could	have	been	used	for	treating	these	

conditions.	Standard	clinical	practice	seems	to	have	involved	the	ability	to	feel	
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for	the	solidity	of	an	abscess	and	then	prescribing	heat	to	make	a	firm	abscess	
ripe	 for	 lancing.39	Some	of	 these	procedures	when	used	with	poultices	may	
have	been	effective	in	dealing	with	infected	battle	wounds.

The	asu	was	trained	to	perform	the	“Three	Gestures” when	administering	
medical	treatment	for	wounds.40	These	protocols	included	washing	the	wound	
to	cleanse	it	thoroughly,	administering	poultices,	and	bandaging	the	wound	
to	hold	the	poultice	in	place.	While	the	specific	technique	of	loose	bandaging	
per	se	is	not	mentioned	and	since	suturing	seems	to	have	been	unknown	in	
Sumer	at	this	time,	bandaging	a	wound	in	a	manner	to	hold	a	poultice	in	place	
would	almost	automatically	result	in	a	loose	hold,	allowing	the	wound	to	re-
main	somewhat	open	and	reducing	the	risk	of	anaerobic	infection.	especially	
important	was	washing	and	cleansing	the	wound	prior	to	bandaging,	a	tech-
nique	that	largely	disappeared	after	the	fall	of	Rome	with	horrifying	results	in	
military	medical	practice.	The	consequences	of	incomplete	washing	and	tight	
and	immediate	bandaging	produced	enormous	rates	of	tetanus	and	gangrene	
infections	due	to	anaerobic	bacteria.

The	Sumerian	military	physician	washed	 the	wound	with	 a	mixture	of	
beer	 and	hot	water,	 a	 treatment	 that	modern	medical	 authorities	 agree	was	
excellent.41	There	is	even	some	evidence	from	cuneiform	texts	and	archaeology	
that	Sumerian	doctors	used	distillation	pots	to	make	chemical	compounds.	if	
so,	they	were	the	first	medical	practitioners	to	make	distilled	compounds	for	
treating	wounds	or	other	ailments.	Some	of	the	earliest	prescriptions	in	the	Ur	
text	call	for	heating	a	combination	of	resins,	fats,	and	alkali,	a	procedure	that	
would	have	produced	a	liquid	soap	for	use	as	a	wound	washing	agent.42	

The	 Sumerians	 also	 developed	 an	 extensive	 materia medica	 (body	 of	
knowledge)	of	pharmacological	compounds,	many	of	which	have	been	shown	
to	be	effective	by	modern	standards.43	Unlike	the	later	egyptian	and	Greek,	
Sumerian	 compounds	were	made	 largely	 from	botanical	 sources.44	 Some	of	
these	 botanical	 medicinals	 included	 extracts	 from	 thyme,	 mustard,	 plums,	
pears,	figs,	willow,	manna,	pine,	Atriplex halimus L	(Mediterranean	saltbush),	
and	Prosopis stephaniana	(thorn	plant).45	The	early	doctors	used	common	min-
erals,	such	as		salt,	river	bitumen,	and	crude	oil,	which	bubbled	up	from	the	
ground	 in	Mesopotamia.46	The	emphasis	on	botanical	 compounds	 is	 some-
what	 paradoxical	 in	 light	 of	 the	 fairly	 well-developed	 chemistry	 evident	 in	
Sumer	at	the	time.
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if	one	excludes	simple	distillation,	the	egyptians	seem	to	have	been	the	
first	 to	 use	 genuine	 chemical	 compounds	 for	 medical	 treatments,	 and	 they	
passed	this	emphasis	to	the	Greeks.	The	root	of	the	word	chemistry	in	Greek	is	
chemi,	meaning	“black.”	it	is	also	the	root	for	the	Greek	term	for	egypt,	which	
the	Greeks	regarded	as	the	home	of	the	“black	arts”	of	chemistry	and	magic.	
Sumerian	compounds	made	from	plant	extracts	and	resins	were	generally	safer	
for	wound	treatment	than	the	egyptians’	and	Greeks’	chemical	salves	and	oint-
ments,	which	often	contained	arsenic,	mercury,	and	 lead.	centuries	of	 trial	
and	error	led	the	Sumerians	to	develop	an	extensive	and	safe	materia	medica.	

Using	these	compounds	 in	poultices	may	appear	primitive	 to	 the	mod-
ern	eye,	but	this	criticism	overlooks	the	fact	that	the	revolution	in	chemical	
pharmacology	that	produced	synthetic	drugs	is	relatively	new,	generally	dating	
from	the	early	1950s.	before	then,	natural	compounds	were	the	staple	of	medi-
cal	treatment	in	all	countries.	even	penicillin	and	morphine	were	first	used	as	
natural	compounds.	The	use	of	medicinal	poultices	to	treat	injuries	was	a	com-
mon	medical	practice	in	all	the	world’s	armies	until	the	early	twentieth	century	
and	in	some	cultures	remains	so.	Some	modern	armies	still	prefer	using	natural	
compounds	 to	 synthetic	 compounds	 in	 treatment.	 Russian	 medics,	 for	 ex-
ample,	still	carry	extract	of	valeriana,	a	mild	tranquilizer	produced	from	a	root,	
to	treat	psychiatric	casualties	on	the	battlefield.47	during	World	War	ii,	Rus-
sian	doctors	used	a	compound	called	fips,	which	was	made	from	mineral	mud	
and	was	found	to	be	highly	effective	in	treating	burns.48	Russian	psychiatrists	
in	World	War	ii	also	used	injections	of	the	extract	from	the	aloe	plant,	used	
mostly	in	the	West	as	a	treatment	for	sunburn	and	insect	bites,	as	an	effective	
treatment	for	edema	and	brain	scarring	in	soldiers	with	head	wounds.49	herbal	
medicines	and	animal	extracts	remain	a	mainstay	of	both	civilian	and	military	
medical	practice	in	china.	Given	the	modern	military	physicians’	continued	
successful	use	of	botanical	compounds,	there	is	reason	to	expect	that	Sumerian	
doctors,	with	their	two-thousand-year-old	tradition	of	clinical	experience	with	
plant	and	resin	compounds,	were	equally	effective	in	discovering	compounds	
that	worked	well	for	certain	clinical	conditions.

Only	 recently	has	 the	 effectiveness	 of	 herbal	 and	other	 compounds	 for	
medical	 treatment	been	 explored	 systematically.	 in	1943	Oxford	University	
undertook	 the	 first	 systematic	 search	 of	 plant	 compounds	 for	 medical	 use	
while	developing	ways	to	handle	medical	problems	encountered	in	World	War	
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ii.	The	Oxford	study	found	that	of	166	families	of	plants,	28	were	effective	in	
combating	staphyloccocus	aureau, e.	coli,	or	both.	in	1959	a	second	study	of	
2,222	plant	extracts	showed	that	1,362	had	some	antibiotic	effect.50	in	1974	
the	United	States	funded	a	similar	survey	in	the	hope	of	finding	natural	com-
pounds	that	might	be	effective	against	cancer.	The	practical	experience	of	the	
chinese	and	Russian	armies	in	the	modern	era	with	plant	and	herbal	drugs	
suggests	that	the	military	physicians	of	ancient	Sumer	also	may	well	have	had	
at	their	disposal	a	number	of	these	compounds	that	were	effective	in	treating	a	
range	of	medical	conditions.

in	assessing	the	Sumerians’	contributions	to	military	medicine,	we	must	
remember	that	we	have	only	fragmentary	evidence	from	which	to	construct	
a	composite	portrait	of	Sumerian	military	medical	care.	Nonetheless,	it	seems	
reasonable	 that	 the	Sumerians	were	 the	first	 to	 separate	 the	clinical	practice	
of	medicine	from	the	control	of	the	priesthood,	a	development	that	allowed	
the	emergence	of	an	independent	system	of	pragmatic	medicine	free	from	the	
strictures	of	magic	and	ritual.	The	importance	of	this	fact	cannot	be	overstat-
ed.	in	countries	like	egypt,	where	the	priesthood	remained	dominant	in	medi-
cal	matters,	pragmatic	medicine	declined.	 in	 the	Middle	ages	 the	catholic	
church’s	control	of	medicine	resulted	in	a	retrogression	in	medical	practice	to	
almost	pre–bronze	age	conditions.	its	religious	strictures	slowed	the	progress	
of	medical	discovery	considerably.	even	today,	if	science	is	to	progress,	it	must	
remain	unhindered	by	a	priori	religious	convictions.51	

The	Sumerians	were	the	first	to	record	their	medical	practices	and	find-
ings	in	writing.	Their	method	of	training	doctors	at	professional	schools	that	
required	 copying	 medical	 notes,	 texts,	 and	 lectures	 on	 clay	 tablets	 ensured	
that	their	 two	thousand	years	of	trial	and	error	would	produce	an	effective,	
pragmatic,	 and	permanent	 tradition	of	medicine	 that	could	be	passed	 from	
generation	to	generation	and	even	from	culture	to	culture.	consequently,	as	
early	as	2000	bce,	the	Sumerians	had	amassed	a	large	clinical	corpus	of	medi-
cal	knowledge	and	practice	that,	while	it	lacked	coherent	theory,	had	the	virtue	
of	being	effective.	

Placing	the	practitioners	of	this	empirical	tradition	directly	under	the	king	
and	permitting	the	more	magical	and	mystical	elements	of	the	medical	pro-
fession	to	remain	under	the	priesthood	made	possible	the	emergence	of	the	
first	military	care	for	which	we	have	any	evidence.	although	the	details	of	the	
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medical	corps	remain	unknown,	at	the	very	least	it	seems	certain	that	the	Su-
merians	were	the	first	to	use	military	physicians	whose	special	task	was	the	care	
of	military	personnel.	in	this	sense,	it	seems	only	fair	to	attribute	to	them	the	
first	attempt	to	tend	to	soldiers	wounded	on	the	battlefield.
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egypt, 
3500–350 Bce

4

The	climate	and	geography	of	Neolithic	egypt	favored	the	development	of	a	
large-scale	agricultural	society.	The	soil	deposited	annually	by	the	678-mile-
long	 Nile	 was	 so	 rich	 that	 farming	 with	 simple	 stone	 tools	 could	 produce	
sufficient	food	to	support	as	many	as	450	people	per	square	mile.1	egypt	had	
a	population	of	almost	one	million	people	as	early	as	3000	bce.2	Unlike	the	
city-states	of	Mesopotamia,	where	 slavery	was	used	 to	 free	manpower	 from	
the	land	for	war	and	other	tasks,	the	fertility	of	the	Nile	Valley	made	slavery	
unnecessary,	and	egyptian	society	was	made	up	largely	of	tenant	farmers	and	
craftsmen.	

The	cultural	development	of	egypt	differed	from	the	Mesopotamian	city-
states	 in	 another	 important	 respect.	egypt’s	 geography	 isolated	 the	 country	
from	regular	contact	with	the	other	states	of	the	ancient	world	for	almost	three	
thousand	years.	The	Mediterranean	Sea	to	the	north,	deserts	to	the	east	and	
west,	and	mountains	and	the	Nile	cataracts	to	the	south	ensured	that	egypt	
remained	relatively	cut	off	from	the	cultural,	military,	and	medical	develop-
ments	occurring	elsewhere	in	the	Middle	east.	Until	the	seventeenth	century	
bce,	when	the	hyksos	invaded,	egyptian	medical	and	military	development	
had	been	completely	indigenous	for	more	than	two	millennia.

egyptian	society	of	the	fourth	millennium	was	organized	around	province-
like	 political	 entities	 called nomos	 that	 were	 ruled	 by	 individual	 nomarchs	
(chiefs).	Over	time,	these	nomarchs	coalesced	around	two	loose	feudal	king-
doms,	Upper	and	lower	egypt.	 in	3200	bce,	 the	king	of	Upper	egypt—
known	to	history	by	the	various	names	of	Narmer,	Menses,	or,	probably	most	
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correctly,	hor-aha	(The	Fighting	hawk)—unified	the	two	kingdoms	by	force.3	
he	established	his	capital	at	Memphis	and	began	the	reign	of	the	pharaohs	of	
the	Predynastic	Period	over	a	national	state	that	lasted	seven	hundred	years.

The	kings	who	 followed	 from	3100	 to	2000	bce	expanded	 the	egyp-
tian	state.	during	this	period	a	state	bureaucracy	came	into	existence,	writing	
emerged	as	a	tool	of	centralized	administration,	and	the	early	political	institu-
tions	were	transformed	into	a	highly	organized	theocratic	state	led	by	a	divine	
pharaoh	and	supported	by	structured	religious,	administrative,	and	military	
institutions.	The	egyptian	 army	 consisted	 of	 a	 small	 standing	 force	 of	 sev-
eral	thousand	regulars	and	was	augmented	by	militia	forces	that	the	nomarchs	
called	to	national	service	when	needed.	egypt	also	introduced	conscription	in	
this	period,	levying	one	man	in	a	hundred	to	military	service	each	year.	For	the	
first	time,	there	is	evidence	of	distinct	military	titles	and	ranks.	The	size	of	the	
army	remains	unknown,	but	a	number	of	fortresses	built	around	2200	bce	
would	have	each	required	up	to	three	thousand	men	per	garrison,	suggesting	a	
total	force	of	at	least	sixty	thousand	men.4

The	 armies	 of	 egypt	 became	 more	 structurally	 sophisticated	 and	 orga-
nized	over	the	next	five	hundered	years.	in	the	seventeenth	century	bce,	the	
hyksos,	a	canaanite	people	 from	the	east,	overran	egypt	and	occupied	 the	
country	for	108	years.5	The	occupation	introduced	the	egyptian	military	to	
the	most	advanced	weaponry	of	the	day.	The	egyptians	acquired	the	helmet,	
bronze	body	armor,	 the	chariot,	 composite	bow,	penetrating	ax,	and	sickle-
sword	 from	the	hyksos.	by	 the	fifteenth	century	bce,	 the	Theban	princes	
succeeded	 in	 driving	 out	 the	 occupiers.	 With	 a	 larger	 and	 better-equipped	
army,	 the	pharaohs	of	 the	eighteenth	dynasty—amenhotep	 i	 (1546–1515	
bce),	Thutmose	i	(1515–1512	bce),	Thutmose	ii	(1512–1504	bce),	and	
Thutmose	iii	(1504–1450	bce)—forged	an	egyptian	empire	that	ruled	the	
region	 from	 lebanon	 in	 the	 north	 to	 Nubia	 in	 the	 south	 for	 the	 next	 five	
hundred	years.

These	imperial	wars	brought	about	significant	changes	in	egyptian	soci-
ety.	For	the	first	time,	a	truly	professional	military	caste	came	into	being.6	The	
army	became	a	genuine	national	force	supported	by	national	conscription	with	
a	levy	of	one	man	in	every	ten	called	to	military	service.	The	military	structure	
shows	signs	of	even	stronger	organizational	articulation,	with	a	proliferation	of	
military	titles	and	a	clearer	staff	organization.	later,	Ramses	ii	organized	the	
empire	into	thirty-four	military	districts	to	facilitate	the	army’s	conscription,	
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training,	and	supply.	Military	units	were	reformed	into	combined	arms	divi-
sions	with	a	clear	command	and	staff	structure.	With	the	introduction	of	the	
oxcart	and	the	chariot,	the	egyptians	developed	an	effective	logistics	capability.	
Thutmose	iii	developed	egypt’s	first	national	seagoing	navy	and	carried	out	
the	first	amphibious	operations	in	history,	against	canaan	and	lebanon.7	The	
egyptian	army	of	this	period	showed	the	same	organizational	sophistication	
evident	in	almost	every	other	area	of	egyptian	society,	including	the	medical	
profession.8	

Some	idea	of	the	degree	of	centralized	organization	in	egypt	can	be	ob-
tained	by	noting	that	the	Great	Pyramids,	begun	in	2613	bce	by	Snefru,	were	
not	built	by	slaves	but	by	free	farmers	and	peasants	under	military	direction.	
The	central	administration	of	egypt	was	able	 to	 require	public	works	 labor	
from	a	workforce	of	 eighty-five	 thousand	men	 to	quarry	 and	 transport	 2.3	
million	stone	blocks,	each	weighing	five	tons,	and	to	maintain	the	effort	for	
twenty	years.	by	 carefully	 scheduling	 the	work	during	 the	 annual	flooding,	
when	farmers	could	not	work	the	land	and	large	stone	blocks	could	be	easily	
floated	over	flooded	areas,	 the	pharaohs	built	 these	great	 structures	without	
disrupting	the	economy.9	almost	every	aspect	of	egyptian	life	was	highly	orga-
nized	and	regulated,	meanwhile,	including	religion	and	medicine.

The	Sumerians’	early	separation	of	medicine	from	the	dominance	of	reli-
gion	never	 occurred	 in	egypt.	Given	 the	 theocratic	 nature	 of	 the	egyptian	
state,	which	was	ruled	by	a	pharaoh	believed	to	be	divine,	it	is	not	surprising	
that	medical	practice	remained	in	the	grip	of	a	religious	caste	that	controlled	
every	aspect	of	its	development	and	practice.	The	priest-physicians	originally	
served	as	mediators	between	the	patient	and	Sekhmet,	the	goddess	of	disease	
and	illness	and	used	incantations,	ceremonies,	and	sacrifices	to	cure	illness.	Over	
time,	however,	some	priests	acquired	practical	medical	skills	as	a	consequence	
of	clinical	observation	and	experience.	These	priest-physicians	were	known	as	
w’bw	 (pronounced	Wa’bau)	and	were	priests	first	 and	doctors	 second.	They	
practiced	 medicine	 in	 the	 temples	 and	 controlled	 the	 medical	 profession	
through	their	influence	with	the	king.10

egyptian	medicine	demonstrated	a	high	degree	of	 specialization,	which	
the	practices	of	the	medical	professionals	fostered.	The	egyptian	doctor	con-
centrated	on	only	one	disease	 or	 a	 small	 group	of	 related	diseases	 in	 a	 sys-
tem	similar	to	that	of	modern	physicians	and	their	own	practice	of	specialized	
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medicine.	Writing	in	the	fifth	century	bce,	herodotus	noted	that	in	egypt	
“the	art	of	medicine	is	thus	divided	among	them:	each	physician	applies	him-
self	to	one	disease	only,	and	not	more.	all	places	abound	in	physicians;	some	
physicians	are	for	the	eyes,	others	for	the	head,	others	for	the	teeth,	others	for	
the	intestines,	and	others	for	internal	disorders.”11	although	specialization	had	
characterized	egyptian	medical	practice	for	centuries,	it	appears	to	have	been	
more	prevalent	in	herodotus’s	day	than	it	had	been	earlier.

centralized	 religious	control	and	medical	 specialization	account	 for	 the	
general	 decline	 in	 the	 quality	 of	 egyptian	 medicine	 discernible	 from	 2000	
bce	to	the	third	century	bce.	earlier	egyptian	medicine	had	developed	a	
strong	clinical	emphasis,	similar	to	that	in	Sumer,	and	was	actually	much	more	
effective.	it	was	only	as	the	egyptian	state	became	increasingly	organized	and	
centered	around	religious	functions	that	egyptian	clinical	medicine	began	to	
weaken.	by	herodotus’s	time,	egyptian	medicine	as	a	clinical	discipline	had	
reached	 its	 lowest	ebb	while	 the	priests,	whose	 livelihood	and	 influence	de-
pended	on	their	ability	to	explain	and	treat	illness	and	disease	through	religion	
and	magic,	accumulated	more	power.	

Paradoxically,	the	egyptians’	penchant	for	writing	and	recording	impor-
tant	events	and	information	promoted	the	dependence	of	their	medicine	upon	
religion.	The	priests	 controlled	 the	medical	 schools,	 and	 their	written	 texts	
used	to	train	physicians	incorporated	the	dominant	religious	view	of	medical	
theory	and	practice.	Medical	 training	and	practice	were	conducted	 in	 strict	
conformity	with	these	texts,	the	most	important	of	which	was	the	Embre,	itself	
regarded	as	a	sacred	text.	if	an	egyptian	doctor	treated	a	patient	according	to	
the	instructions	of	the	book	and	the	patient	died,	he	was	absolved	of	any	neg-
ligence	or	penalty.	if	he	deviated	from	the	prescribed	treatment	and	the	patient	
died,	however,	the	physician	could	be	put	to	death.12	Under	these	conditions,	
it	is	hardly	surprising	that	medical	practice	remained	under	the	control	of	the	
priesthood	and	that	clinical	medicine	declined	as	the	power	of	the	priesthood	
increased	over	the	centuries.13	

at	the	same	time,	however,	egyptian	medicine	was	regarded	as	high	sci-
ence,	and	the	profession	certainly	must	have	attracted	the	best	minds	in	the	
country.	What	military	 skill	was	 to	Sumer	 and	mathematical	 astronomy	 to	
babylonia,	medicine	was	to	egypt	even	though	its	medical	science	grew	in-
creasingly	theoretical	and	speculative.	This	static	phase	lasted	almost	a	thou-
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sand	years,	until	the	alexandrian	conquest	of	egypt	brought	egyptian	medi-
cine	into	contact	with	Greek	empiricism.

The	transformation	of	the	egyptian	medical	profession	into	a	quasi-secular	
religious	cult,	however,	did	not	prevent	the	continuation	of	pragmatic	medi-
cine	altogether.	as	with	most	cults,	the	medical	profession	was	concerned	with	
larger	questions	of	faith	and	the	connection	between	theology	and	disease.	a	
range	of	medical	practice	dealing	with	injuries	and	conditions	whose	causes	
were	clear,	such	as	battle	wounds,	were	not	considered	important	enough	for	
the	priest-physician’s	ministrations.	There	persisted	an	entire	class	of	medical	
practitioners	who	dealt	with	the	more	mundane	medical	conditions	of	the	day	
in	a	clinical	manner.	The	result	was	the	development	of	a	rich	and	effective	
tradition	of	pragmatic	medicine	that	was	left	mostly	unregulated	and	ignored	
by	 the	egyptian	medical	priesthood.	These	 clinical	practitioners	were	often	
found	in	the	army.

	
egyptian Military Medicine

While	the	priest-physicians	treated	the	higher	social	orders,	the	practitioners	
of	egyptian	clinical	medicine	were	lower-status	physicians	called	swnw	(pro-
nounced	 soo-noo).14	The	 swnw	were	paid	 state	employees	assigned	 to	 serve	
on	building	sites,	at	burial	grounds,	or	with	the	army.15although	they	lacked	
social	status,	these	practitioners	were	the	true	heirs	to	the	tradition	of	clinical	
medicine	that	had	begun	three	thousand	years	before	the	arrival	of	alexander.	
because	they	could	write	and	were	required	to	keep	records,	 they	produced	
a	 large	 corpus	of	pragmatic	medicine	 that	was	 available	 to	 soldiers	 and	 the	
lower	orders	of	society.	The	swnw	served	primarily	as	attendants	to	the	army	
in	garrison	and	in	the	field	and	were	highly	skilled	in	dealing	with	wounds	and	
injuries.

egyptian	 empirical	 medicine	 has	 a	 long	 history,	 probably	 beginning	
around	3000	bce.	archaeologists	have	uncovered	a	number	of	medical	pa-
pyri	that	document	its	development.	The	first	egyptian	physician	for	which	
we	have	evidence	 is	hesy	Re,	 the	chief	doctor	of	 the	Teeth	(dentist),	who	
attended	the	pyramid	builders	of	the	Third	dynasty	(2600	bce).16	The	early	
dentists’	level	of	skill	is	clearly	shown	in	archaeological	finds	that	reveal	the	first	
use	of	retentive	prostheses,	that	is,	bridges	for	teeth.17	a	mandible	discovered	at	
Gizeh	dating	to	2750	bce	shows	two	artificial	holes	drilled	by	some	ancient	
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dentist	to	drain	an	abscess	of	the	jaw	under	the	first	molar.18	even	at	this	early	
date,	egyptian	empirical	medicine	was	far	advanced	indeed.

an	interesting	aspect	of	early	egyptian	clinical	medical	 literature	is	that	
it	is	replete	with	examples	of	treating	battle	wounds.	although	the	Sumerians	
were	 frequently	 at	 war	 and	 had	 medical	 personnel	 with	 their	 armies,	 their	
medical	 literature,	at	 least	 that	portion	that	has	survived,	does	not	mention	
treating	battle	wounds.	The	frequent	mentions	of	battle	wounds	in	the	egyp-
tian	 literature	point	 strongly	 to	 a	medical	presence	on	 the	battlefield	 and	a	
serious	 concern	with	 treating	battle-related	 injuries.	Thus,	 for	 example,	 the	
egyptians	seem	to	have	been	the	first	to	use	the	splint	for	treating	fractures.	
carvings	on	a	doorpost	of	a	physician’s	tomb	in	Memphis	dating	from	2750	
bce	 show	 the	 procedure	 for	 setting	 fractured	 bones.19	The	 egyptians	 also	
appear	to	have	been	the	first	to	stiffen	the	splint	by	impregnating	linen	wrap-
pings	with	gums	and	resins.	The	evidence	for	this	dates	to	almost	2600	bce	
and	 represents	 a	 major	 medical	 advance	 in	 the	 treatment	 of	 fractures.	The	
ability	to	use	semiflexible	splints	allowed	the	natural	contour	of	the	limb	to	be	
followed	more	closely	as	the	bone	healed,	contributing	greatly	to	a	successful	
clinical	outcome.20

The	same	door	engravings	represent	what	may	be	the	earliest	records	of	
successful	clinical	surgery.	These	lintel	hieroglyphics	show	surgeons	perform-
ing	a	circumcision	and	operations	on	the	neck	(probably	lancing	a	boil),	ex-
tremities,	and	the	knee.21	There	is	no	evidence	that	egyptian	physicians	ever	
actually	opened	the	chest	cavity,	something	that	may	have	occurred	in	Sumer.	
it	 is	 likely	 that	 the	egyptians’	worship	of	 the	dead,	 a	process	 controlled	by	
the	priest-physicians,	may	have	militated	against	dissection	and	surgery.	These	
strictures	also	would	help	explain	the	poor	knowledge	of	anatomy	evident	in	
egyptian	medical	texts.	

as	an	interesting	aside	on	the	subject	of	surgery,	early	surgical	knives	were	
made	 from	 iron	 gathered	 from	 fallen	 meteorites.22	The	 use	 of	 such	 expen-
sive	and	rare	instruments	would	have	been	restricted	to	the	most	wealthy	and	
powerful	priest-physicians.	The	more	common	field	practitioner	used	lancets	
of	copper	and,	later,	bronze.	There	is	evidence	that	these	clinicians	also	made	
use	of	the	first	disposable	scalpels	fashioned	from	sharpened	reeds.23	by	2400	
bce,	egyptian	doctors	routinely	practiced	surgery	on	the	body.	Recently	dis-
covered	remains	in	what	appears	to	be	a	military	graveyard	dating	from	that	
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time	reveal	 the	 routine	use	of	 splints	and	bandages	and	contain	 the	world’s	
oldest	bloodstains.

Named	after	 its	discoverer,	 the	 famous	pathologist	G.	elliot	Smith,	 the	
Smith	 Papyrus	 is	 among	 the	 most	 important	 evidence	 of	 egyptian	 clinical	
practice.	dated	as	having	been	written	around	1600	bce,	it	is	a	scribe’s	copy	
of	a	medical	text	that	was	first	compiled	between	2600	and	2200	bce.	Medi-
cal	texts	were	common	because	the	medical	schools	and	temples	published	and	
sold	them	to	physicians	and	students	to	ensure	consistent	medical	 informa-
tion	and	practice,	or	the	same	reasons	why	medical	texts	are	used	today.	The	
Smith	Papyrus	appears	to	be	the	medical	manual	of	a	military	surgeon.24	The	
text	is	an	almost	complete	manual	explaining	the	examination,	diagnosis,	and	
treatment	protocols	 for	 forty-eight	clinical	 surgical	cases,	most	of	which	are	
typically	 for	battle	wounds.25	While	 there	 are	 some	 incantations	 and	 spells,	
the	information	in	the	Smith	Papyrus	is	overwhelmingly	empirical	in	nature	
and	treatment	and	what	we	would	expect	to	find	in	a	military	medical	manual	
used	by	the	swnw.	

The	text	reveals	a	level	of	clinical	practice	drawn	directly	from	the	physi-
cian’s	experience	with	battle	wounds.	it	shows	that	the	egyptians	understood	
the	concept	of	generalized	fever	as	an	indicator	of	illness	and	had	knowledge	
of	the	pulse	as	well.26	Of	the	text’s	twenty-seven	examples	of	head	injuries	for	
which	 there	 are	diagnoses	 and	protocols	of	 treatment,	most	 are	of	 the	 type	
commonly	 received	 in	 war.	 One	 example	 is	 the	 treatment	 for	 dealing	 with	
depressed	fractures	of	the	skull,	a	common	head	injury	in	the	egyptian	army,	
which	did	not	use	the	helmet	until	 the	seventeenth	century	bce.	egyptian	
doctors	developed	a	modern	 technique	 for	 exploring	 the	dura	while	 feeling	
for	a	pulse	on	the	brain.	The	text	shows	how	to	put	pressure	on	the	brain	to	
produce	 involuntary	 body	 movements.	 it	 also	 describes	 how	 to	 lift	 the	 de-
pressed	bone	fragments	off	the	dura	and	to	hold	the	skull	bone	in	place	with	
sophisticated	bandages.	The	papyrus	cautions	the	physician	against	mistaking	
a	nondepressed	fracture	for	a	depressed	fracture,	advice	still	found	in	modern	
textbooks.

The	Smith	Papyrus	also	prescribes	treatment	for	sword	gashes	to	the	skull	
and	for	typical	injuries	caused	by	the	mace,	the	basic	weapon	of	the	egyptian	
army	at	 this	 time,	 to	 the	nose,	 lower	 jaw,	and	 temporal	bone.	 it	 includes	a	
detailed	examination	of	the	diagnosis	and	treatment	of	crushed	chests,	broken	
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backs,	crushed	vertebrae,	and	the	paralysis	that	often	accompanies	these	inju-

ries.	Those	soldiers	involved	in	siege	operations	typically	received	crush	inju-

ries,	which	were	also	common	among	quarry	and	construction	workers	who	
built	temples,	forts,	and	monuments.	evidence	from	archaeology	corroborates	

the	military	nature	of	 the	wounds.	Two	graveyards,	both	dating	 from	2000	
bce,	contain	the	remains	of	fifty-nine	and	sixty	soldiers,	respectively.	in	one	
graveyard,	 forty-nine	bodies	show	evidence	of	head	and	body	wounds	from	
mace	blows	and	injuries	from	stones	thrown	from	walls,	and	they	are	similar	to	
those	described	in	the	Smith	Papyrus.27	The	remains	of	sixty	egyptian	soldiers	
who	suffered	a	wider	range	of	injuries,	including	gaping	cuts	and	mace	and	ar-
row	wounds,	are	found	in	the	other	graveyard.28	again	the	wounds	are	typical	

of	those	described	in	the	papyrus.	Whoever	he	was,	the	author	of	the	Smith	

Papyrus	was	thoroughly	familiar	with	the	wounds	that	egyptian	soldiers	were	

likely	to	suffer	on	the	battlefield.

in	1907	another	pathologist	F.	Wood	Jones	joined	G.	elliot	Smith	and	un-
dertook	the	first	paleopathological	study	in	egypt.29	among	their	conclusions	

was	the	observation	that	the	most	common	fractures	in	egypt	of	the	second	

millennium	were	“probably	caused	by	fending	off	blows	at	the	skull	with	the	

mace.”30	Their	data	testify	to	the	regularity	with	which	soldiers	suffered	these	
types	of	injuries	and,	thus,	the	familiarity	of	military	doctors	with	the	resulting	
wounds.	The	rate	of	fractures	among	nonmilitary	populations	was	much	low-
er.	a	survey	of	six	thousand	egyptian	skeletons	revealed	that	only	one	of	every	

thirty-two	individuals	suffered	a	broken	bone	in	their	lives,	or	only	3	percent.31	
The	degree	of	attention	paid	to	broken	bones	in	egyptian	medical	literature,	
and	the	 relatively	 low	rate	of	broken	bones	 that	a	doctor	would	 likely	have	

encountered	among	the	civilian	population,	suggests	that	much	of	the	clinical	
literature	on	the	subject	was	developed	through	wartime	experience.

egyptian	military	physicians	placed	great	emphasis	on	pragmatic	medi-
cine.	This	focus	is	evident	in	the	treatment	they	developed	for	a	gaping	head	
fracture	where	the	dura	was	not	penetrated.	in	cases	of	depressed	or	comminuted	

fractures,	the	initial	laceration	was	extended,	with	the	skull	surgically	opened	
by	cross-incision.	Free	fragments	of	bone	were	removed,	and	the	wound	was	

dressed	with	lint	(probably	tiny	pieces	of	linen)	soaked	in	warm	wine	and	oil	of	

rose	and	placed	against	the	dura.	linen	balls	soaked	in	vinegar	and	oil	of	rose	
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were	then	applied	externally,	and	the	wound	allowed	to	drain	by	strips	of	silk	
and	hemp.	The	head	was	then	bandaged	over	with	a	dressing.32

in	1536	ce,	 the	 famous	French	battle	 surgeon	ambroise	Paré	used	al-

most	the	same	technique.	Routine	medical	practice	of	the	sixteenth	century	
mandated	that	injuries	should	be	cauterized	with	boiling	elder	oil.	Paré	once	
ran	out	of	elder	oil	at	the	height	of	a	battle.	With	no	alternative	to	common	
practice,	Paré	dressed	his	 soldiers’	wounds	with	 lint	 smeared	with	egg	yolk,	
rose	oil,	and	turpentine.	Paré	recalls	that	he	“could	hardly	sleep	for	continually	
thinking	about	the	wounded	men	.	.	.	i	had	not	been	able	to	cauterize.”	in	the	
morning,	Paré	found	that	those	men	he	had	treated	with	the	new	technique	
“had	very	little	pain	.	.	.	,	no	inflammation,	no	swelling,	and	that	they	passed	
a	comfortable	night.”	The	experience	convinced	Paré	never	to	use	the	cauter-
izing	technique	again.33	

The	egyptians	were	also	familiar	with	the	concepts	of	inflammation	and	
infection.	The	egyptian	term	for	infection	is	srf	(pronounced	seref )	and,	like	
its	Sumerian	counterpart,	is	derived	from	the	hieroglyphic	for	a	hot	brazier.34	

The	key	to	fighting	infection	was	to	prevent	its	onset,	and	a	number	of	clini-
cal	 techniques	outlined	 in	 the	Smith	Papyrus	 considerably	 reduced	 the	 risk	

of	infection	to	the	wounded	soldier.	One	protocol	instructs	the	physician	to	

“draw	the	wound	together	with	ydr,”	a	word	that	translates	as	“stitches.”35	if	
the	translation	is	correct,	then	the	Smith	Papyrus	records	the	first	known	medi-
cal	use	of	suturing.	The	first	archaeological evidence	of	suturing	on	a	human	

is	found	on	a	mummy	dating	from	1100	bce,	five	hundred	years	after	the	
transcription	of	the	Smith	Papyrus.36	another	linguistic	analysis	of	the	papy-
rus	suggests	that	ydr	was	not	a	suture	but	a	clamp	that	used	a	combination	of	

thorns	placed	through	the	lips	of	the	wound	and	then	was	bound	with	string	
to	hold	 the	wound	closed.37	 in	either	case,	 this	 technique	would	have	been	

successful	in	reducing	the	onset	of	infection	because	it	would	have	closed	the	
wound	relatively	loosely	and	allowed	it	to	drain	and	expel	any	foreign	matter	
missed	in	the	initial	washing	of	the	wound.	if	egyptian	military	doctors	used	

this	technique	with	any	consistency,	it	is	probable	that	the	wounded	egyptian	
soldiers	suffered	considerably	lower	rates	of	wound	infection	than	those	en-

dured	by	armies	until	World	War	i,	when	rapid	and	tight	closure	of	the	wound	

was	routine	practice.
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The	Smith	Papyrus	records	yet	another	egyptian	medical	innovation	for	
treating	battle	wounds	without	provoking	infection,	adhesive	bandages.	Prob-
ably	made	of	strips	of	linen	cloth	or	woven	papyrus	held	together	with	resin	
from	the	gum	of	the	acacia	tree,38	adhesive	tapes	are	much	better	than	sutures	
for	preventing	 infection.	They	hold	 the	margins	of	 the	wound	 in	 the	 right	
position	without	barring	the	exit	of	pus,	and	they	spare	the	tissues	the	pres-
ence	of	a	 foreign	body—a	thread	or	a	clamp—that	might	 favor	 infection.39	
The	effectiveness	of	adhesive	bandages	is	supported	by	their	reappearance	in	the	
nineteenth	century,	when	the	problem	of	wound	infection	was	so	great	that	
it	threatened	to	eliminate	the	use	of	surgery	altogether.40	egyptian	physicians	
probably	obtained	the	idea	for	the	adhesive	bandage	from	egyptian	morticians	
who,	herodotus	recorded,	used	gum	and	other	adhesives	to	fasten	linen	wrap-
pings	to	mummies.41	

The	first	step	in	preventing	wound	infection	was	to	clean	it	carefully	and	
thoroughly	prior	to	administering	further	treatment.	as	in	ancient	Sumer,	the	
technique	of	washing	wounds	was	apparently	a	routine	part	of	egyptian	mili-
tary	medical	practice.	egyptian	physicians	used	washing	solutions	made	from	
Fuller’s	earth,	pounded	lupines,	and	natural	soda.	all	of	them	are	mild	astrin-
gents	and	antiseptics	and	would	have	worked	well	as	wound	washes.42	

curiously,	 the	 Smith	 Papyrus	 is	 silent	 on	 the	 subject	 of	 bleeding.	 it	 is	
inconceivable,	however,	that	egyptian	battle	doctors	were	unaware	of	this	im-
portant	 element	of	medical	 treatment	given	 the	nature	of	 the	wounds	 they	
frequently	had	to	treat.	The	earliest	egyptian	medical	document	that	mentions	
bleeding	and	how	to	deal	with	it	is	the	ebers	Papyrus,	written	a	century	or	so	
later	than	the	Smith	Papyrus.	The	ebers	protocol	describes	how	a	physician	
should	use	a	red-hot	knife	to	cut	into	a	wound	so	that	the	heat	from	the	knife	
will	prevent	bleeding	as	 the	wound	is	 incised.	egyptian	physicians	were	the	
first	in	history	to	employ	hemostasis	to	minimize	bleeding.43	Greek	and	Ro-
man	physicians	later	used	cautery,	and	it	remained	the	primary	method	to	stop	
surgical	bleeding	until	the	nineteenth	century.

The	ability	to	stop	bleeding	is	perhaps	the	most	crucial	aspect	of	battle-
field	medicine.	 if	major	blood	 loss	 can	be	prevented,	 the	 soldier	has	much	
less	chance	of	going	 into	shock,	which	 is	 the	 leading	cause	of	death	on	the	
battlefield.	There	is	no	evidence	that	the	egyptians	used	the	tourniquet,	and	
the	discussions	of	cautery	and	bleeding	contained	in	the	ebers	Papyrus	appear	
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Figure 1.	Hieroglyphic text from the Ebers Papyrus 
describing the use of the hot knife for cautery

to	be	confined	to	surgical	bleeding.	There	are,	however,	frequent	injunctions	
in	the	ebers	document	cautioning	the	physician	against	striking	a	blood	vessel	
when	using	the	knife.	To	stop	bleeding	in	surgical	procedures,	the	egyptians	
placed	small	bits	of	crushed	meat	in	the	wound,	a	technique	that	introduced	
tissue	enzymes	and	thromboplastins	into	the	wound.44	Modern	medicine	has	
long	used	this	technique	as	an	effective	way	to	speed	up	clotting,	and	surgeons	
commonly	used	it	to	stem	bleeding	in	the	brain	during	surgical	procedures	as	
late	as	the	1940s.45	

Figure by Tara Badessa
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The	extensive	egyptian	materia	medica	comprised	seven	hundred	identi-
fiable	plant	and	chemical	compounds.46	among	the	most	interesting	of	these	
botanical	compounds	was	the	extract	of	the	poppy	(opium),	which	was	used	
early	on	as	a	soporific.	by	1500	bce,	the	egyptians	were	regularly	importing	
large	quantities	of	distilled	opium	from	cyprus,	and	it	is	the	first	historical	evi-
dence	for	a	drug	used	specifically	as	a	painkiller	or,	perhaps,	even	a	twilight	an-
esthetic.	egyptian	physicians	also	used	salsalate,	a	compound	similar	to	aspirin	
but	without	the	risks	of	stomach	bleeding.	it	is	a	powerful	anti-inflammatory	
and	painkiller	that	modern	physicians	still	use	to	treat	arthritis	pain.47

The	place	of	anesthesia	in	ancient	medicine	is	puzzling.	The	term	itself	is	
modern.	Oliver	Wendell	holmes	suggested	using	the	Greek	word	anaesthesia,	
meaning	“lack	of	sensation,”	to	describe	the	effects	of	ether,	the	first	effective	
modern	anesthetic	that	military	physicians	started	using	in	1846.48	Until	then,	
as	we	 shall	 see,	 every	 ancient	medical	 tradition	attempted	 to	discover	 some	
method	of	relieving	the	pain	associated	with	surgery.	Moreover,	some	surgical	
procedures	described	in	the	ancient	texts	could	not	have	been	accomplished	
without	some	means	of	reducing,	if	not	eliminating,	the	accompanying	pain,	
and	undoubtedly	surgery	without	some	form	of	anesthesia	often	risked	the	pa-
tient’s	death	by	shock.	Yet,	there	are	no	discussions	of	surgical	anesthetics	per	
se	in	the	surviving	texts.49	because	we	now	know	that	some	of	the	compounds	
mentioned	in	the	texts	can	be	transformed	into	anesthetics,	we	are	left	to	infer	
that	ancient	physicians	may	have	used	them	in	this	manner,	although	we	have	
no	hard	evidence	that	they	did.	but	if	these	compounds	were	not	used,	then	
how	were	the	surgeries	described	in	the	texts	successfully	accomplished?	We	
simply	don’t	know.	We	can	be	certain,	however,	that	the	search	for	a	way	to	
reduce	the	pain	associated	with	surgery	began	early	in	recorded	human	history.	

egyptian	physicians	seem	to	have	been	fascinated	with	developing	chemi-
cal	compounds	for	medicinal	uses.	They	commonly	used	copper	salts,	such	as	
verdigris,	malachite,	and	copper	sulfate,	in	concocting	new	treatments.	These	
“green	pigments,”	as	they	were	called,	may	have	been	used	primarily	for	treat-
ing	eye	disease,	a	common	scourge	of	Middle	east	peoples	 to	this	day.	The	
green	pigments	became	popular	prophylactics	for	preventing	eye	diseases,	and	
thousands	of	portraits	of	the	period	depict	men	and	women	wearing	them	as	
eye	shadow.50	When	modern	pathologists	tested	these	salts	they	found	them	to	
be	effective	bacteriostatics	against	the	types	of	bacteria	often	found	in	infected	
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wounds.	Some	of	these	salts	are	still	used	today	to	treat	staphylococcus	infec-
tions,	particularly	impetigo.

by	 far	 the	most	common	and	effective	wound	 treatment	 that	egyptian	
military	doctors	used	was	wild	honey.	honey	 is	mentioned	 in	the	egyptian	
medical	literature	no	fewer	than	five	hundred	times,	and	it	was	the	main	com-
ponent	in	more	than	nine	hundred	medical	remedies.51	Modern	biochemists	
conducted	tests	on	the	medicinal	properties	of	honey	and	found	it	to	be	an	
excellent	 bacteriostatic	 and	 bactericide.	When	 tested	 against	 seven	 types	 of	
common	pathogenic	wound	bacteria,	honey	was	found	to	kill	these	bacteria	
in	less	than	two	days	on	average	and	in	some	cases	in	less	than	ten	hours—or	
rates	equal	to	those	achieved	by	modern	antibiotics.52	When	mixed	with	salt,	
another	common	mineral	compound	used	in	egyptian	medicines,	the	bacteri-
cidal	effect	of	these	compounds	increased	significantly.	in	using	honey	to	treat	
wound	infections,	the	egyptians	had	stumbled	upon	the	most	effective	bacte-
ria-killing	compound	available	to	physicians	until	the	discovery	of	penicillin.

honey	also	makes	an	excellent	wound	dressing	because	it	is	hypotonic	and	
draws	water	from	bacterial	cells,	causing	them	to	die	and	preventing	further	
reproduction.	Moreover,	honey	contains	glucose	oxidase,	an	enzyme	secreted	
by	the	bee’s	pharyngeal	gland	that	is	a	powerful	natural	disinfectant	and	mild	
antibiotic.53	honey	also	contains	propolis,	a	powerful	bacteriostatic	that	pre-
vents	the	spread	of	infection.	When	used	with	adhesive	bandages	and	the	loose	
closure	of	wounds,	honey	is	an	effective	wound	dressing.	adhesive	bandages	
allowed	 the	wound	 sufficient	 opening	 to	drain,	while	 the	honey	 acted	 as	 a	
powerful	draw	to	pull	whatever	pus	or	decayed	matter	had	been	left	in	or	had	
infiltrated	the	wound.	at	the	same	time,	honey	exercised	a	strong	bactericidal	
effect	to	prevent	the	development	of	further	infection.	

another	egyptian	wound	dressing	used	onion	and	garlic	oil	 and	paste.	
both	of	these	botanical	compounds	are	more	effective	against	gram-negative	
bacteria	than	is	penicillin.	These	pastes	and	oils	were	most	beneficial	in	fight-
ing	wounds	to	the	stomach	or	intestines,	which	usually	became	infected	from	
gram-negative	 bacteria	 in	 the	 gut.54	 in	 yet	 another	 treatment	 for	 infection,	
public	works	crews	in	egypt	were	fed	large	quantities	of	radishes	to	ward	off	
illness	and	infection.55	biochemists	have	isolated	a	substance	called	raphanin	
from	an	extract	of	radish	seeds	that	is	an	effective	antibiotic	against	a	number	
of	bacteria,	including	cocci	and	coli.56	
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clearly	 egyptian	 physicians	 developed	 numerous	 medical	 compounds	
and	clinical	practices	that	worked	well	in	treating	battle	wounds.	Far	less	clear,	
however,	 is	 the	 structure	of	 the	egyptian	military	medical	 service	 itself.	No	
surviving	evidence	tells	how	the	medical	service	worked,	how	it	was	staffed,	or	

who	directed	it.	What	follows,	therefore,	is	a	portrait	of	the	egyptian	military	
medical	service	pieced	together	largely	from	fragmentary	data	and	inference.

it	seems	safe	to	assume	that	given	the	influence	of	the	priest-physicians	
and	the	worship	of	the	dead	as	major	elements	in	egyptian	society	that	priests	
were	important	and	powerful	figures	at	the	egyptian	court.	as	such,	it	is	likely	
that	 these	physicians	accompanied	at	 least	 the	king	and	his	 senior	generals,	
who	were	often	members	of	the	pharaoh’s	extended	family,	when	on	campaign.	
The	pharaohs	were	also	field	commanders	and	usually	went	with	their	armies	
into	the	field.	it	is	unlikely	that	they	would	have	ventured	forth	without	some	
provision	for	their	own	medical	care.	This	pattern	of	the	leadership	employing	
personal	physicians	was	common	in	Sumer	and	Greece	as	well.

it	seems	likely	that	the	common	soldier	also	had	some	medical	resources	
at	his	disposal.	One	source	notes	that	“on	campaigns	or	other	expeditions	out	
of	the	country,	the	sick	are	treated	without	cost	to	themselves;	for	the	physi-
cians	receive	compensation	from	the	state.”57	This	observation	seems	to	imply	
that	 clinical	 medical	 practitioners,	 or	 the	 swnw,	 regularly	 accompanied	 the	
army.	The	state	employed	these	same	clinical	practitioners	to	provide	medical	

care	to	the	workers	on	public	works	projects,	so	it	seems	likely	that	an	army	as	

organized	and	sophisticated	as	the	egyptian	army	would	have	used	the	swnw	
to	treat	its	military	personnel	as	well.	The	egyptian	military	required	the	use	
of	 defensive	 garrisons	 positioned	 at	 key	 points	 on	 the	 country’s	 borders.	 a	

number	of	medical	texts	have	been	found	in	the	remains	of	these	forts,	sug-
gesting	that	it	was	common	practice	to	post	military	physicians	in	them	on	a	

regular	basis.
The	empirical	tradition	of	egyptian	medicine	drew	most	of	its	clinical	ob-

servations	from	those	wounds	and	injuries	commonly	encountered	in	military	

life	and	on	the	battlefield.	archaeological	evidence	from	egyptian	cemeteries	

confirms	this	theory.	it	does	raise	the	question	of	who	observed	and	described	

these	clinical	treatments	if	not	military	physicians.	it	is	unlikely	that	the	priest-

physicians	would	have	ventured	into	the	tawdry	business	of	field	medical	care	
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on	a	regular	basis.	Moreover,	since	the	nature	of	military	injuries	needed	little	
explaining,	it	is	possible	that	the	clinical	tradition	developed	outside	the	mysti-

cal	medical	tradition.	This	informal	approach	may	account	somewhat	for	the	
lack	of	descriptive	evidence	of	a	military	medical	service.	as	with	other	aspects	
of	military	life,	it	may	have	been	regarded	as	too	obvious	to	require	the	atten-
tion	of	the	more	“important”	elements	of	the	medical	profession.

This	analysis	does	little	to	remove	the	central	mystery	of	egyptian	mili-
tary	medicine	that,	while	no	hard	evidence	of	a	military	medical	service	in	the	
egyptian	army	has	 survived,	 the	most	commonly	documented	clinical	con-
ditions	 and	 treatment	 techniques	 are	 those	developed	 to	 treat	 typical	battle	
wounds.	The	lack	of	evidence	for	a	formal	military	service	remains	a	glaring	
omission	in	an	army	that	organizationally	had	developed	to	almost	modern	
standards.	More	puzzling	is	that	as	egypt	began	its	age	of	empire	in	the	sev-
enteenth	century	bce,	a	period	when	its	military	was	most	active,	egyptian	
medicine	began	a	long	period	of	decline	into	magic	and	mysticism.	its	practi-
tioners	shunned	medicine’s	empirical	aspects	precisely	at	a	time	when	the	in-
creased	frequency	of	war	provided	more	opportunities	for	clinical	observation.	
by	the	time	the	Greeks	conquered	egypt	in	the	third	century	bce,	the	quality	
of	egyptian	medicine	was	at	 its	 lowest	ebb.	it	was	through	the	 influence	of	
Greek	empirical	physicians	that	the	egyptian	tradition	of	pragmatic	medicine	
received	renewed	stimulus	and	returned	to	its	ancient	clinical	roots.
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assyria, 
911–612 Bce

5

The	assyrian	empire	was	the	direct	descendent	of	the	earlier	Sumerian	civi-
lization,	a	fact	that	had	important	implications	for	the	assyrians’	practice	of	
medicine.	historians	refer	 to	 the	period	beginning	with	hammurabi	 in	the	
seventeenth	 century	 bce	 and	 ending	 with	 the	 destruction	 of	 the	 assyrian	
state	 in	612	bce	as	 the	assyro-babylonian	period,	a	 term	emphasizing	 the	
homogeneity	and	continuity	of	the	Mesopotamian	culture	during	that	time.	
From	the	end	of	 the	Third	dynasty	of	Ur	until	 the	demise	of	 the	assyrian	
state,		two	major	forces	shaped	Mesopotamian	culture:	first,	a	period	of	foreign	
invasions	by	nomadic	peoples	who	settled	in	the	area	and	adopted	the	domi-
nant	Sumerian	culture	that	had	characterized	most	of	Mesopotamia	for	almost	
two	millennia	and,	second,	attempts	by	the	various	states	of	the	area	to	assert	
their	power	and	regain	control	of	the	old	Sumerian	empire	by	force.

The	babylonian	ascendancy	lasted	for	430	years,	only	to	be	replaced	by	
a	Kassite	domination	of	foreigners	that	ruled	for	the	next	400	years.1	in	the	
ninth	century	bce	after	three	hundred	years	of	instability	known	as	the	Meso-
potamian	dark	ages,	assyria,	 a	 traditional	 state	 of	northern	Mesopotamia,	
gained	ascendancy	and	ruled	over	an	area	greater	than	the	old	Sumerian	em-
pire	for	three	hundred	years.	during	this	assyro-babylonian	period,	the	cul-
ture	of	the	area	remained	essentially	unchanged.	The	old	Sumerian	gods	were	
still	 worshiped,	 cuneiform	 continued	 to	 be	 the	 official	 written	 language	 of	
the	state,	and	artistic	life	and	economic	and	medical	practices	remained	basi-
cally	the	same.2	The	situation	was	not	unlike	the	period	after	400	ce	when	
europe,	despite	its	non-Roman	leadership	and	the	settlement	of	the	invading	
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tribal	populations,	remained	a	world	where	Roman	cultural	institutions	pre-
dominated	and	latin	was	the	official	administrative	 language.	Similarly,	 the	
akkadian	 script	 that	 Sargon	 introduced	 to	 Sumer	 prior	 to	 2000	 bce	 and	
written	 cuneiform	continued	 to	be	used	 throughout	 the	assyro-babylonian	
period	until	aramaic	and	the	use	of	the	Phoenician	alphabet	replaced	them	in	
the	eighth	century	bce.3	

Two	 significant	 changes	 affected	 the	 development	 of	 military	 medicine	
during	 this	 period:	 the	 assyrian	 politico-military	 structure	 shifted,	 and	 the	
medical	profession	moved	away	from	the	three-thousand-year-old	Sumerian	
model	of	practice.	While	Mesopotamia	remained	a	nation	of	city-states,	the	
political	structure	underwent	a	drastic	transformation.	The	assyrian	kings	had	
greatly	increased	the	scope	of	their	power	over	various	aspects	of	civic	life.	all	
real	power	now	rested	with	the	throne.	assyria	was	totally	reorganized	along	
the	lines	of	a	military	dictatorship,	with	the	monarchy	supported	by	a	network	
of	fully	articulated	bureaucratic	institutions.	a	professional	bureaucracy	com-
plete	with	written	records	and	laws	regulated	most	aspects	of	life.	Supported	
by	intelligence	agencies	and	secret	police	to	ensure	order,	military	command-
ers	governed	the	various	provinces	of	the	empire.	The	assyrians	imposed	ter-
ror	and	cruelty	upon	their	subject	populations	and	employed	their	army	as	a	
primary	tool	of	oppression.	War	was	the	national	industry	of	assyria,	and	it	
is	not	surprising	that	the	assyrians	produced	the	largest,	best-equipped,	and	
most	effective	military	machine	the	world	had	seen	until	that	time.	The	strong	
degree	of	military	centralization	gave	the	army	priority	over	all	social	resources,	
including	the	services	of	physicians.	assyria	was	the	first	state	of	the	ancient	
world	to	establish	a	professional	military	medical	corps.

The	changes	in	the	nature	of	the	assyrian	medical	profession	are	impor-
tant	in	that	they	made	it	possible	for	an	ancient	army	to	have	the	first	full-time	
military	 physicians.	 in	 the	 previous	 Sumerian	 civilization,	 medical	 practice	
had	developed	along	dual	lines	of	magic	and	empirical	treatment,	with	the	asu	
being	the	primary	practitioner	of	clinical	medicine.	This	divergence	is	evident	
as	early	as	2500	bce	when	the	kings	broke	the	power	of	the	priesthood,	kept	
the	sorcerers	and	magicians	under	the	tutelage	of	the	temple,	and	put	the	clini-
cal	practitioners	under	the	control	of	the	king.	This	development	resulted	in	
the	first	regular	use	of	physicians	within	the	army,	although	the	extent	of	their	
service	is	not	certain.	
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This	state	of	affairs	remained	essentially	unchanged	throughout	the	rise	
and	fall	of	babylon	and	the	repeated	invasions	by	tribal	peoples	until	the	begin-

ning	of	the	first	millennium.	during	this	period,	physicians	were	still	trained	
in	schools,	medical	texts	were	copied,	and	medical	knowledge	increased,	how-

ever	slowly.	during	the	period	of	Kassite	rule	(1595–1159	bce),	the	medical	
profession	changed	as	the	status	of	the	priest-physicians	grew	and	that	of	the	
empirical	practitioners	declined.4	This	difference	seems	to	have	resulted	from	a	
general	shift	in	religion	that	stressed	resignation	in	the	face	of	the	gods	instead	
of	superstition	over	faith.	it	was	marked	by	the	appearance	in	medical	litera-
ture	of	mystical	numerologies,	calendars	of	propitious	signs,	lists	of	demons,	
and	 increased	 collections	 of	 incantations.5	 it	 is	 unclear	 whether	 the	 priest-
physicians	took	over	the	role	of	the	asu,	but	it	is	not	likely	since	empiricism	

and	magic	were	now	at	loggerheads.	There	was,	however,	a	precipitous	decline	

in	the	number	of	empirical	texts	copied,	and	the	mentions	of	the	asu	in	civil	

correspondence	greatly	declined.6	Thus,	a	strong	spell	of	mysticism	seems	to	
have	been	cast	over	the	medical	profession,	resulting	in	the	empirical	practi-
tioner’s	loss	of	status.	The	importance	of	this	development	was	that	the	asu,	
deprived	of	status	and	independent	income,	became	a	government	dependent;	
thus	he	could	be	called	to	practice	his	skills	in	military	service.

assyrian Medicine
The	assyrian	penchant	for	keeping	written	records	leaves	us	a	good	descrip-
tion	of	assyrian	medicine,	and	it	is	more	complete	than	for	any	other	period	of	

ancient	Mesopotamian	history.	an	examination	of	these	documents	reveals	the	
dual	nature	of	assyrian	medicine	and	the	high	degree	to	which	it	was	codified.	

among	the	most	important	surviving	records	is	the	great	number	of	medical	

texts	discovered	in	the	library	of	ashurbanipal,	king	of	assyria	from	668	to	
626	bce.	his	library	ranks	as	one	of	the	largest	libraries	of	the	ancient	world	

and	was	not	surpassed	until	the	construction	of	the	great	library	of	alexandria	

in	the	third	century	bce.	assembled	at	ashurbanipal’s	direction,	the	library	

contained	more	than	100,000	texts	on	various	subjects.	Thirty	 thousand	of	

them	survived	the	great	fire	that	destroyed	the	library	in	612	bce	when	as-

syria’s	capital,	Nineveh,	was	crushed.	eight	hundred	medical	texts	survived	in	

sufficient	condition	to	be	identified	and	translated.7	
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a	 subcollection	of	 the	 library	 entitled	The Treatise of Medical Diagnosis 
and Prognosis	seems	to	have	been	copied	around	1000	bce.8	it	is	a	remarkable	
document	and	proves	that	the	dual	character	of	Sumerian	medicine	survived	
intact	through	the	assyrian	period.	The	treatise	presents	three	thousand	medi-
cal	case	studies	that	offer	accurate	descriptions	of	numerous	clinical	conditions	
that	physicians	could	expect	to	confront	in	their	practice.	each	set	of	diagnoses	
is	 followed	by	a	 set	of	 recovery	prognoses,	 concluding	with	 the	appropriate	
incantations	and	spells	to	use	to	ensure	effective	treatment.9	although	the	col-
lection	 is	 really	a	 set	of	 texts	meant	 to	be	used	by	priests	and	sorcerers	and	
thus	has	a	high	concentration	of	magic	in	it,	the	diagnoses	of	the	conditions	
described,	 if	not	 the	prescriptions,	 are	 so	accurate	 that	 they	could	be	based	
upon	nothing	else	but	clinical	observation.	Thus,	the	old	Sumerian	tripartite	
division	of	medical	practice	among	the	priest,	the	sorcerer,	and	the	empirical	
practitioner	is	clearly	evident.

This	last	point	engenders	some	mystery	insofar	as	the	treatise	reveals	that	
the	medical	knowledge	of	the	priest-physicians	had	taken	on	an	empirical	em-
phasis	that	was	not	present	in	earlier	Sumerian	medicine.	The	appearance	of	
clinical	elements	in	the	magic	literature	of	assyrian	medicine	comes	at	a	time	
when	the	priest-physicians	had	become	even	more	mystical	in	their	approach	
to	medicine	and	when	their	power	in	assyrian	society	was	increasing.	The	con-
comitant	decline	of	the	asu	in	social	status,	as	far	as	can	be	determined,	was	
not	accompanied	by	the	asu’s	assimilation	into	the	priesthood.	The	asu	seems	
to	have	remained	a	common	and	traditional	feature	of	assyrian	society.	The	
priest-physicians	probably	incorporated	the	clinical	knowledge	and	practices	
of	the	asu	into	their	own	literature	as	a	way	of	demonstrating	that	they	were	
familiar	with	it	and	to	increase	the	general	population’s	acceptance	of	them	as	
effective	practitioners.	The	priest-physicians,	however,	did	not	abandon	their	
magical	approach	to	medicine,	and	their	clinical	practice	remained	a	subordi-
nate	activity.	Perhaps	the	situation	was	akin	to	the	relationship	between	chiro-
practors	and	the	medical	profession’s	physicians	today.	

The	 rise	 of	mysticism	during	 the	assyrian	period	did	not	 result	 in	 the	
disappearance	of	the	asu or	his	practice	of	clinical	medicine.	Overwhelming	
evidence	attests	that	the	strong	tradition	of	pragmatic	medicine	remained	in	
practice.	King	ashurbanipal	testified	in	a	surviving	document	that	when	he	
built	his	 library	 collection,	he	 attempted	 to	 incorporate	 the	 entire	 realm	of	
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medical	 knowledge	 available	 to	 the	 assyrians.10	 ashurbanipal	 noted	 on	 the	
commemorative	tablet	that	he	had	registered	in	his	library	the	three	ways	of	
healing:	pultitu	(the	art	of	healing	with	drugs),	sipir bel imti	(the	way	of	operat-
ing	with	the	brass	knife),	and	urti mashmashe	(the	healing	that	comes	from	the	
prescriptions	of	sorcerers).11

additional	evidence	of	 the	survival	of	 the	asu	and	his	pragmatic	brand	
of	medicine	appears	in	other	texts.	another	set	of	texts,	called	the	therapeutic	
texts,	 lists	 the	 symptoms	 and	 etiology	 of	 a	 number	 of	 diseases.	These	 texts	
record	 various	 medical	 conditions,	 among	 them	 rumination	 (general	 stom-
ach	 disorders),	 acid	 stomach,	 rheumatism,	 cardiac	 disease,	 and	 several	 liver	
and	 eye	 diseases.	 an	 additional	 number	 of	 well-defined	 clinical	 symptoms,	
including	day	and	night	blindness,	paralytic	stroke,	 falling	sickness,	 scabies,	
and	pediculosis,	are	easily	recognizable	to	modern	physicians.12	The	therapeu-
tic	texts	seem	to	have	been	used	to	instruct	the	asu	in	his	clinical	practice,	and	
the	references	to	demons	and	magical	incantations	contained	within	them	are	
nominal.13	There	is	also	a	letter	dating	from	1300	bce	in	which	the	king	of	
babylon	recorded	that	he	had	sent	both	a	physician	and	a	sorcerer	to	Muwatal-
lis,	the	hittite	king,	to	cure	the	monarch’s	ills.14	

by	far	the	most	important	document	showing	the	continuation	of	medical	
pragmatics	 in	assyria	 is	 an	akkadian	medical	 text	written	 in	hittite	 cunei-
form.	both	hittite	writing	and	medicine	were	direct	imports	from	babylonia,	
and	the	hittites	had	no	medical	tradition	of	their	own.15	This	clay	tablet	has	
writing	on	both	sides.	On	one	side	is	a	completely	clinical	and	objective	pre-
script	of	a	disease,	while	on	the	other	side	there	appears	a	ritual	for	purifica-
tion.16	The	tablet	clearly	demonstrates	the	parallel	existence	of	the	two	assyrian	
medical	traditions.

What	was	the	connection	between	these	two	traditions	as	they	coexisted	
in	practice?	it	seems	certain	that	the	asu	was	never	permitted	to	apply	the	ma-
jor	magical	prescriptions.	These	processes	were	reserved	to	a	priesthood	jealous	
of	its	prerogatives	in	the	same	manner	that	priests	today	prohibit	certain	rituals	
from	being	practiced	by	laymen.	it	also	seems	unlikely	that	the	priests	would	
have	become	effective	competitors	to	the	asu’s	daily	practice,	since	there	was	
little	status,	power,	or	money	in	doing	so.	Yet	they	must	have	had	some	con-
nection,	for	both	types	of	medical	practitioners	existed	side	by	side	for	almost	
two	thousand	years.	



Man and Wound in the ancient World92

Two	linkages	suggest	themselves.	First,	the	assyrian	materia	medica	was	
even	more	developed	and	extensive	 than	 that	first	 found	 in	 ancient	Sumer,	
a	 fact	 that	 testifies	 to	 some	progress	 in	 clinical	 experimentation	with	drugs	
over	many	centuries.	a	document	dating	from	the	fourteenth	century	bce	
records	250	drugs	found	on	an	apothecary’s	list.17	While	the	use	of	these	drugs	
could	only	have	been	medicinal,	a	great	number	of	the	asu’s	drugs	and	com-
pounds	appeared	for	the	first	time	in	the	priest-physicians’	incantations	and		
protocols.18	Moreover,	there	appears	to	have	been	another	connection.	assyr-
ian	physicians	practiced	extispicy,	the	art	of	divination	by	examining	the	inter-
nal	body	parts	of	animals.19	Thus,	they	were	familiar	with	the	internal	organs	
of	animals	and,	 through	extrapolation,	with	 those	of	 the	human	body.	The	
accuracy	of	 these	 extrapolations	 remains	unknown.	but	 in	 at	 least	one	 case	
concerning	the	anatomy	of	the	human	liver,	their	knowledge	was	extremely	
accurate.20	While	no	hard	evidence	exists	of	any	overt	collaboration	in	medical	
studies	between	the	two	types	of	physicians,	it	seems	likely	that	in	a	society	
in	which	both	types	of	medical	practitioners	were	literate	and	where	copying	
medical	texts	was	commonplace,	the	practical	lessons	learned	by	each	type	of	
physician	were	commonly	shared.21	

The	general	level	of	medical	knowledge	in	assyria	was	not,	however,	sig-
nificantly	better	than	what	had	existed	in	Sumer	two	millennia	earlier.	There	
had	been	some	minor	advances	in	the	use	of	poultices	and	herbal	compounds,	
but	we	have	no	evidence	of	any	breakthroughs	that	would	have	made	a	great	
difference	in	a	clinical	sense.	Surgery	was	still	at	about	the	same	level	as	con-
ducted	 in	Sumer,	and	many	of	the	references	to	surgical	operations	are	also	
similar.	The	surgeon	was	competent	to	lance	boils	and	abscesses	and	to	per-
form	simple	operations	to	treat	the	eye	diseases	that	seem	to	have	afflicted	the	
assyrians	as	well	as	the	ancient	Sumerians.22	The	surgical	 instruments	men-
tioned—the	brass	knife,	spatulas,	and	tubes	of	metal	to	drain	abscesses—ap-
pear	rudimentary,	and	the	Sumerians	had	employed	them	all	 two	millennia	
earlier.	bandages	were	used,	but	 there	are	no	 references	 to	methods	 to	 stop	
bleeding	as	 there	are	 in	egyptian	medical	 literature	of	 this	 time.23	That	 the	
assyrians	seem	not	to	have	practiced	circumcision,	trephining,	or	castration	
(eunuchs	had	their	testicles	crushed	instead)	might	account	to	some	extent	for	
this	lack	of	knowledge	about	bleeding.	The	level	of	empirical	medicine	in	as-
syria	was	probably	little	more	effective	than	first	aid.24	certainly	the	knowledge	
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of	infection	and	some	poultices	to	prevent	or	“cure”	infection	would	have	been	
helpful	to	the	military	physician,	but	assyrian	field	medicine	was	probably	not	
as	effective	as	that	in	egypt.

The	assyrian	army	of	the	eighth	century	bce	was	the	largest	and	most	
sophisticated	 army	of	 its	 time	 in	 terms	of	weaponry,	 tactics,	 siege	 craft,	 lo-
gistics,	 strategic	 and	 tactical	 mobility,	 logistical	 support	 and	 flexibility,	 and	
overall	military	 efficiency.	While	 later	 armies,	 notably	 those	 of	 the	Persians	
and	 alexandrian	 Greeks,	 surpassed	 the	 assyrian	 army	 in	 some	 respects,	 no	
army	equaled	its	overall	organizational	development	and	sophistication	until	
the	armies	of	Rome.

The	assyrian	military	establishment	was	 thoroughly	 integrated	 into	the	
larger	social,	political,	religious,	and	economic	institutions	of	the	assyrian	state,	
and	much	of	its	success	came	from	its	ability	to	take	maximum	advantage	of	
this	affiliation.	The	primacy	of	the	king	as	the	nation’s	chief	warrior	led	to	the	
establishment	of	a	political	order	that	was	in	every	sense	a	military	dictator-
ship.	The	level	of	integration	between	the	military	and	other	social	institutions	
of	the	assyrian	state	was	directed	at	the	conduct	of	almost	constant	war.

assyria	emerged	as	the	most	powerful	and	successful	military	empire	that	
the	world	had	seen	to	that	time,	and	its	power	was	unabashedly	built	on	mili-
tary	force	and	police	terror.	as	in	modern	times,	the	constant	threat	of	war	
created	a	war	psychology	that	allowed	the	kings	to	extend	their	influence	into	
all	areas	of	assyrian	society	and	garner	for	the	military	whatever	resources	it	
required.	between	890	and	640	bce,	the	height	of	assyrian	power,	the	assyr-
ians	fought	108	major	and	minor	wars,	punitive	expeditions,	and	significant	
military	 operations	 against	 neighboring	 states.25	 Sargon	 ii	 (721–705	 bce)	
carried	out	10	major	wars	of	conquest	or	suppression	in	a	mere	sixteen	years.26	
in	the	early	days	of	the	empire,	Shalmaneser	iii	(858–824	bce)	conducted	31	
wars	in	his	thirty-five-year	reign.27	assyria	became	the	largest	military	empire	
in	the	world	of	its	day	and	had	the	largest,	best-equipped,	best-trained,	and	
cruelest	military	organization	the	world	had	ever	seen.

The	far-flung	and	multinational	assyrian	empire	was	not	easy	to	govern	
with	military	force	alone.	To	supplement	military	control,	the	assyrians	cre-
ated	a	centralized	and	highly	efficient	bureaucracy	to	govern	the	empire	on	a	
day-to-day	basis.	This	administrative	apparatus	was	modern	in	every	respect	
and	reported	directly	to	the	king.	The	assyrians	instituted	the	imperial	system	
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of	provincial	management	of	conquered	peoples,	a	system	the	Romans	later	
adopted.28	Military	men	often	held	high	positions	in	the	civil	service	and	in	
conquered	areas.	even	in	times	of	peace,	the	line	between	civil	and	military	
administration	was	often	unclear.29	as	efficient	as	the	administrative	structure	
was,	no	assyrian	monarch	was	foolish	enough	to	rely	on	it	alone.	behind	the	
civil	service	stood	a	police	and	intelligence	apparatus	operated	by	the	king’s	
personal	 bodyguard.	These	praetorians	had	 the	 task	 of	 ensuring	 the	 loyalty	
of	the	civil	servants	and	anyone	in	the	country	who	might	represent	a	threat	
to	the	royal	will.30	The	bodyguard	functioned	as	secret	police,	and	the	men	
employed	the	usual	means	to	accomplish	their	task,	including	terminating	of-
ficials	who	ran	afoul	of	the	king.	

The	 high	 degree	 of	 organizational	 sophistication	 that	 characterized	 the	
assyrian	state	was	also	evident	in	its	military	organization.	establishing	and	
maintaining	 the	 empire	 required	a	military	 institution	of	great	 size.	No	ac-
curate	figures	exist,	but	the	army’s	size	is	estimated	at	between	150,000	and	
200,000	men.31	an	assyrian	combat	field	army	numbered	50,000	men	with	
various	mixes	of	infantry,	chariots,	and	cavalry.32	even	in	the	early	days	at	the	
battle	of	Karkar	(853	bce),	Shalmaneser	iii	was	able	to	put	62,000	infantry,	
1,900	horse	cavalry,	3,900	chariots,	and	1,000	camels	into	the	field	against	the	
Syrians.	Shalmaneser	records	that	at	that	battle	“i	slew	14,000	of	their	warriors.	
.	.	.	The	plain	was	too	small	to	let	their	bodies	fall,	the	wide	countryside	was	
used	up	in	burying	them.”33	The	enemy	strength	was	around	70,000	troops.34	

The	assyrian	army	was	the	first	genuine	combined	arms	army	of	the	an-
cient	 world,	 comprising	 infantry,	 cavalry,	 archers,	 chariots,	 siege	 specialists,	
siege	engineers,	tunnelers,	scouts,	sappers,	and	intelligence	officers.	assyrian	
commanders	were	masters	at	utilizing	these	troops	in	combined	arms	opera-
tions.35	The	army	was	the	first	in	history	to	be	equipped	completely	with	iron	
weapons,	and	their	manufacture,	storage,	and	repair	were	central	features	of	
the	army’s	logistical	base.	a	single	weapons	room	in	Sargon’s	palace	at	dur-
Sharrukin	contained	two	hundred	tons	of	iron	weapons.36	No	army	surpassed	
the	organizational	sophistication	and	skill	of	the	assyrians’	military	until	the	
legions	of	Rome	were	formed.

assyrian Military Medicine
The	degree	of	social	and	military	organization	of	the	assyrian	state	is	an	impor-
tant	element	in	understanding	the	role	of	the	military	physician	that	emerged	
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during	the	assyrian	empire.	Whatever	the	level	of	general	medical	knowledge	
in	a	society,	the	medical	establishment	cannot	become	a	military	resource	un-
less	 the	 army	 that	 requires	 its	use	 is	 also	organizationally	highly	developed.	
less	organizationally	developed	military	establishments,	such	as	the	armies	of	
classical	Greece,	failed	to	utilize	even	their	great	amount	of	medical	knowledge	
in	a	way	that	could	make	a	difference	on	the	battlefield.	in	assyria,	the	pressure	
of	constant	wars	against	external	threats,	the	centralization	of	authority	in	the	
warrior	king,	the	organizational	development	of	the	army,	and	the	changing	
social	role	of	the	asu	produced	the	first	genuine	military	physicians	and	the	
first	military	medical	corps	for	which	we	have	evidence.

as	noted	earlier,	the	general	social	status	of	the	asu	declined	during	the	
assyrian	period	as	a	strong	strain	of	mysticism	emerged	within	the	physician-
priesthood.	less	 is	 known	about	 the	asu’s	 training	during	 this	 period	 than	
what	took	place	in	ancient	Sumer.	it	seems	clear	that	copying	texts	remained	
part	of	the	asu’s	education,	but	one	authority	suggests	that	this	activity	also	
declined	as	the	asu	more	often	transmitted	their	medical	skills	orally.37	The	
existence	of	the	term	Asu agasgu,	or	“apprentice	physician,”	suggests	that	the	
apprenticeship	program	was	still	in	existence.	Perhaps	the	medical	profession	
as	a	whole	was	 simply	becoming	more	 specialized,	a	development	first	 seen	
under	hammurabi	when	he	began	the	process	of	centralizing	the	state	in	1792	
bce.	if	so,	the	asu	assumed	a	less	prominent	role	in	the	general	practice	of	
medicine.	Whatever	the	case,	the	practice	of	clinical	medicine	did	not	die	out	
but	continued	until	the	end	of	the	empire.

in	 assyria,	 the	 practice	 of	 medicine	 was	 centered	 on	 the	 palace,	 and	
from	ancient	times	priest-physicians	attended	the	king,	his	family,	and	high-	
ranking	officers	and	accompanied	the	king	in	the	field.38	This	presence,	how-
ever,	would	not	constitute	a	military	medical	service	since	the	physicians	had	
no	institutional	support	within	the	military	bureaucracy.	Moreover,	this	prac-
tice	neither	systematized	the	delivery	of	military	medical	care	on	a	regular	basis	
nor	addressed	the	most	pressing	medical	needs	of	an	army,	that	is,	the	care	of	
the	troops.	For	a	medical	service	to	develop,	it	was	necessary	for	the	military	to	
establish	a	mechanism	for	utilizing	military	doctors	on	a	full-time	basis.	it	was	
the	low	social	status	of	the	asu,	along	with	the	organizational	sophistication	
of	the	military	establishment,	that	allowed	the	assyrians	to	develop	the	first	
genuine	military	medical	service.
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assyrian	society	was	divided	into	three	classes:	the	awelu	(freemen),	the	
wardu	(slaves),	and	the	mushkenum	(plebians	or	commoners).39	The	last	term	
seems	to	have	designated	some	kind	of	military	or	state	dependent	who	per-
formed	duties	for	the	state,	the	most	pressing	of	which	was	military	service,	
in	 return	 for	 pay	 and	 certain	 privileges.40	The	 earlier	 code	 of	 hammurabi	
mentions	a	practice	called	Ilkum	 in	which	persons	of	certain	professions	re-
ceived	land,	grain,	sheep,	cattle,	and	other	rewards	from	the	king	in	return	for	
performing	services	to	the	state	or	military.41	The	people	named	as	belonging	
to	 these	 institutions	are	 sailors,	gendarmes,	and	other	 low-level	governmen-
tal	 functionaries.42	 hammurabi	 attempted	 to	 identify	 professions	 that	 were	
regarded	as	too	important	to	allow	its	members	to	go	unregulated	as	part	of	
his	 larger	plan	 to	 formalize	and	centralize	monarchical	power	 in	babylonia.	
These	ilkum	were	bound	by	an	oath	of	obedience	(the	adu)	to	ensure	their	
compliance.43	conscripts	drawn	from	all	classes	of	society	also	took	an	oath,	
called	the	sab sharri,	that	bound	them	to	military	service	and	the	king.	While	
it	is	unknown	which	of	these	oaths	the	asu	took,	it	seems	likely	that	the	asu	
were	regarded	as	an	important	asset	to	the	military	and	formed	the	spine	of	the	
assyrian	military	medical	service.	Meanwhile,	the	priest-physicians	practiced	
their	more	magical	medicine	on	the	king	and	higher	officers.

The	assyrian	military	surgeon	was	a	product	of	a	military	state	that	rec-
ognized	the	importance	of	providing	medical	care	for	its	soldiers.	having	es-
tablished	and	garrisoned	a	 large	number	of	permanent	forts	throughout	the	
empire	brought	into	being	the	career	military	physician,	who	was	bound	by	
oath	to	military	service	and	to	provide	medical	care	to	the	troops.	Part-time	
civilian	physicians	could	no	 longer	effectively	serve	the	 large	assyrian	army,	
and	the	far-flung	peacetime	garrisons	required	the	doctors	to	serve	a	tour	of	
duty	on	a	regular	basis.	There	is	evidence	that	the	military	doctor	may	have	
been	a	direct	representative	of	the	king	in	much	the	same	way	as	the	famous	
musarkisus	(horse	quartermasters)	were.44	The	asu	were	subject	to	the	normal	
military	chain	of	command	and	usual	reporting	requirements	of	special	mili-
tary	personnel.	

The	military	physician’s	responsibilities	included	caring	for	the	wounded	
and	maintaining	 the	general	fitness	of	 the	 soldiers	 in	garrison.	Shalmaneser	
iii’s	chronicle,	noted	earlier,	suggests	that	these	physicians	also	had	a	role	in	
burying	the	dead.	as	in	modern	times,	the	assyrian	military	doctor	examined	
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prisoners	of	war.	Given	the	labor-intensive	assyrian	economy,	which	depend-
ed	heavily	on	captured	slave	labor,	this	role	was	important.	Military	physicians	
then	attended	the	labor	crews	used	in	the	construction	and	maintenance	of	the	
irrigation	system	that	was	so	vital	to	the	assyrians’	economic	survival.	

The	military	physician	also	played	an	important	medical	role	in	the	move-
ment	of	foreign	populations	within	the	empire.	The	assyrians	routinely	prac-
ticed	deportation	of	recalcitrant	peoples	as	a	matter	of	state	policy.	Some	idea	
of	 the	 importance	of	 the	military	physician	can	be	gauged	 from	the	 size	of	
these	 deportations.	 Whole	 towns	 and	 districts	 were	 often	 emptied	 of	 their		
inhabitants,	who	were	then	resettled	in	distant	regions.	People	who	were	forc-
ibly	brought	from	other	countries	or	other	parts	of	the	empire	replaced	the		
deported.	in	741–742	bce,	for	example,	30,000	Syrians	from	the	hama	re-
gion	were	sent	to	the	Zagros	Mountains,	while	18,000	aramaeans	from	the	left	
bank	of	the	Tigris	were	transferred	to	northern	Syria.45	in	744	bce,	65,000	
people	were	displaced	in	a	single	operation,	and	the	following	year	154,000	
people	were	moved	from	southern	Mesopotamia.46	after	Sennacherib’s	defeat	
of	the	babylonians	in	703	bce,	no	fewer	than	208,000	people	were	deported	
from	the	area.47	While	the	army	carried	out	these	deportations,	military	phy-
sicians	went	 along	 to	 ensure	 that	 regulations	governing	public	 and	military	
hygiene	were	enforced.48	

While	no	written	evidence	shows	that	the	assyrian	medical	corps	consti-
tuted	a	special	branch	or	service	or	that	it	enforced	field	hygiene,	still,	it	seems	
clear	that	the	military	physician	must	have	played	some	role	in	ensuring	the	
provision	of	 sanitation	 facilities	 in	 the	field.	assyrian	doctors,	 like	 their	Su-
merian	forebears,	possessed	a	good	clinical	understanding	of	the	connection	
between	certain	conditions	and	disease.	The	injunctions	to	guard	against	flies	
and	mosquitoes	as	causes	of	illness	and	disease	are	old	and	appear	often	in	Su-
merian	and	babylonian	medical	literature.49	Moreover,	assyrian	doctors	were	
familiar	with	the	notion	that	disease	could	spread	from	one	person	to	another.	
Finally,	the	use	of	lavatories	was	widespread	in	assyria.	They	have	been	found	
in	the	king’s	palace	and	routinely	in	middle-class	homes.50	That	they	should	
not	have	been	present	in	permanent	military	garrisons	would	have	been	un-
usual.	While	there	is	no	evidence	of	a	military	sanitary	corps	per	se,	as	found	in	
hebraic	medical	literature,	it	is	highly	probable	that	the	asu	were	responsible	
for	ensuring	the	troops’	military	hygiene	while	in	garrison	and	on	campaign.
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The	assyrian	experience	with	epidemics	among	troop	and	civilian	popu-

lations	 is	well	documented	 in	numerous	court	 records	of	 the	empire.51	The	

assyrians	also	dealt	with	epidemics	on	campaign	and	during	siege	operations.	

One	example	is	taken	from	Sennacherib’s	campaign	in	egypt.	encamped	thir-

ty	 miles	 east	 of	 Suez	 and	 awaiting	 further	 movement	 against	 the	 egyptian	
army,	 Sennacherib’s	 troops	 were	 struck	 by	 a	 ravaging	 disease.	The	 incident	

must	have	been	devastating	indeed,	for	it	is	recorded	in	three	separate	sources.	
according	to	the	bible,	Sennacherib’s	forces	were	ravaged	“by	the	angel	of	the	
lord,	who	went	out	at	night	and	smote	one	hundred	four	score	and	five	thou-
sand.”	herodotus	says	that	the	disease	was	caused	by	“a	legion	of	rats	gnawing	
everything	in	the	weapons	that	was	made	of	rope	or	leather,”	and	the	priest	
berossus	indicates	that	the	disease	was	“a	pestilential	sickness.”	Whatever	the	

cause,	the	effect	was	disastrous,	and	the	disease	killed	“185,000	men	with	their	

commanders	and	officers.”52	
another	aspect	of	military	medicine	important	to	ancient	armies	was	the	

veterinary	doctor.	The	economies	and	military	establishments	of	the	ancient	

world	relied	heavily	on	animals.	The	assyrians	were	the	first	to	deploy	large	

cavalry	forces,	and	their	logistics	system	used	donkeys,	horses,	mules,	and	cam-
els.	These	circumstances	made	proper	animal	care	even	more	important.	al-
though	there	is	no	evidence	from	which	to	discern	the	assyrian	veterinarian’s	
training,	it	was	likely	the	same	as	the	asu’s	with	some	sort	of	specialization	in	
animal	science.	Record	of	the	veterinary	doctor	appeared	first	in	early	Sumer,	

and	the	hammurabic	code	governing	medical	practice	lists	two	entries	regu-
lating	the	behavior	of	veterinarians.53	a	letter	from	the	assyrian	king	esarhad-
don	(680–669	bce)	mentions	veterinarians	among	craftsmen	and	specialists		

deported	 from	 egypt	 to	 assyria.54	 Modern	 scholarship	 has	 revealed	 that	 a	
number	of	medicines	and	compounds	that	the	asu	used	were	also	prescribed	

and	administered	to	animals.55	
The	appearance	of	 the	 full-time	military	doctor	 integrated	 into	 the	as-

syrian	army’s	overall	organization	 is	 regarded	as	one	of	 the	more	 important	

innovations	in	military	history.	This	development	owes	more	to	the	level	of	
organizational	sophistication	evident	in	all	areas	of	assyrian	life	than	it	does	to	

any	increase	in	medical	knowledge.	The	assyrians	did	not	bequeath	any	im-

portant	new	medical	knowledge	or	any	new	treatments	to	future	civilizations	
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that	would	have	been	effective	 in	dealing	with	battle	wounds.	For	the	most	
part,	assyrian	medicine	was	largely	as	effective	(or	ineffective)	as	it	had	been	
for	the	previous	two	thousand	years.	Nonetheless,	the	assyrians	were	the	first	
army	in	the	ancient	world	to	establish	a	full-time	professional	military	medical	

corps	and	to	extend	routine	medical	treatment	to	their	soldiers.	
Unfortunately,	 the	 assyrian	 innovations	 in	 military	 medical	 care	 died	

with	 the	 empire	 when	 a	 coalition	 of	 military	 forces	 extinguished	 it	 in	 612	
bce.56	The	armies	that	followed	assyria,	as	well	as	most	of	the	societies	that	
gave	them	life,	were	not	as	well	organized	or	so	thoroughly	integrated	as	the	
assyrian	army	had	been.	deprived	of	organizational	support,	the	embryonic	
profession	of	the	military	surgeon	disappeared	and	did	not	reemerge	until	Ro-
man	times	when	the	imperial	legions,	themselves	supremely	organized	for	war,	
reinvented	it.	The	armies	of	Persia	and	Greece	had	military	surgeons	attending	
them,	but	neither	civilization	established	a	professional	medical	service	or	dis-
played	a	level	of	organizational	coherence	necessary	to	establish	and	maintain	
a	medical	corps.	

The	medical	tradition	of	Sumer-babylon-assyria	that	extended	for	more	
than	two	millennia	died	with	the	destruction	of	the	assyrian	state.	The	great	
library	of	ashurbanipal,	its	thousands	of	medical	texts	destroyed	by	fire	in	612	
bce,	was	left	to	ruin,	and	its	contents	were	not	rediscovered	until	the	mid-
nineteenth	 century.57	because	 of	 their	 legendary	 cruelty,	 perhaps	no	people	

were	hated	more	in	the	ancient	world	than	the	assyrians.	Retaliation	was	bru-
tal,	swift,	and	total	when	assyria	finally	met	its	end.	almost	all	vestiges	of	its	
culture	and	social	institutions	were	destroyed	forever.	a	once	clearly	defined	

culture	almost	disappeared	from	the	face	of	the	earth.	The	cuneiform	method	

of	writing	on	clay	tablets	gave	way	to	aramaic	written	on	papyrus,	and	the	new	
language	and	writing	methods	did	much	to	reduce	the	transmissibility	of	the	

long	tradition	of	empirical	medicine	that	assyria	had	inherited.	The	absorp-
tion	of	what	was	once	assyria	 into	 the	Persian	empire	presented	what	was	

left	of	assyria	with	a	cultural	challenge	that	it	could	not	withstand.	all	these	

factors	contributed	to	the	dissolution	of	both	the	clinical	tradition	of	assyr-

ian	medicine	and	the	innovative	institution	of	a	professional	military	medical	

corps,	now	dead	appendages	on	the	corpse	of	a	nation	that	had	once	been	the	

envy	of	the	civilized	world.
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The	culture	of	the	ancient	israelites	has	had	an	enormous	impact	on	the	culture	
of	the	West.	The	israelites	occupy	an	important	place	in	time	and	geography	
in	the	larger	military	medical	developments	that	occurred	in	the	Middle	east	
between	the	sixth	century	bce	and	the	ascendancy	of	Greece	and	Rome.	The	
interaction	between	israelite	medical	practitioners	and	hellenic	medicine,	and	
their	experience	in	the	Persian	empire,	formed	one	of	the	main	transmission	
belts	of	medical	knowledge	to	the	West.	Moreover,	the	ability	of	the	hebrews	
to	write	left	a	relatively	clear	record	of	the	role	of	general	medicine	and	military	
medicine	as	they	developed	in	the	hebraic	culture	of	the	time.

The	earliest	roots	of	hebraic	medicine	are	found	in	the	biblical	saga	of	the	
israelites	and	their	exodus	from	egypt	under	the	direction	of	Moses	sometime	
in	the	late	thirteenth	century	bce.	Moses	was	motivated	by	a	desire	to	con-
struct	a	new	type	of	social	order,	one	in	which	all	men	were	priests	and	each	
had	a	direct	relationship	with	a	monotheistic	god.	The	laws	of	the	state	as	well	
as	those	governing	social	intercourse	in	everyday	life	were	believed	to	emanate	
directly	from	the	word	of	God.	The	israelites’	idea	of	a	chosen	people,	hardly	
unique	to	the	ancient	hebrews,	implied	the	ability	to	construct	a	social	order	
as	a	direct	response	to	the	spoken	word	of	the	deity.1	Thus,	the	utterances	of	
the	deity	became	not	only	the	supreme	divine	law	but	also	the	civic	 law	by	
which	the	state	was	organized	and	operated	in	the	secular	sphere.

The	primary	influence	that	shaped	the	development	of	hebraic	medicine	
in	the	ancient	period	was	the	assertion	of	the	deity	as	recorded	in	exodus	15:26	
that	“i	am	the	lord	your	physician.”2	in	deuteronomy	32:39	the	deity	asserts	
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further,	“i	wound	and	i	heal;	and	there	 is	none	that	can	deliver	you	out	of	
my	hand.”	in	this	early	hebraic	view,	physicians	were	unnecessary	since	they	
could	do	nothing	 to	prevent	or	cure	disease,	 illness,	and	death,	which	God	
visited	upon	humans	because	of	their	sinfulness,	breaking	of	taboo,	or	failure	
to	observe	ritual.3	This	medical	fatalism	was	common	among	all	peoples	of	the	
Middle	east.	but	by	1500	bce	in	Sumer,	babylon,	and	egypt,	it	had	been	
modified	to	allow	for	human	intervention	during	illness.	The	basic	assump-
tion	of	ancient	societies	was	that	man	could	prevent	certain	things	from	hap-
pening	to	him	by	modifying	his	behavior	toward	the	gods.	Once	they	made	
this	philosophical	 leap,	 it	was	but	a	short	 step	to	developing	a	rudimentary	
medical	empiricism	that	led	eventually	to	the	emergence	of	the	independent	
medical	traditions	in	Sumer,	egypt,	and	assyria.	in	the	israelites’	case,	how-
ever,	a	tribal	people	considerably	less	developed	in	many	aspects	of	social,	eco-
nomic,	and	political	maturation	than	were	other	peoples	of	the	region	at	this	
time,	the	idea	that	human	action	could	change	one’s	fate	at	the	hands	of	the	
deity	emerged	much	later.

There	is	little	evidence	of	physicians	in	the	early	days	of	the	israelite	saga.	
Only	a	few	biblical	passages	from	this	formative	period	mention	doctors,	and	
then	they	do	so	only	in	passing	and	not	positively.	They	refer	to	apothecar-
ies	and	professional	midwives	but	offer	no	evidence	of	a	medical	profession	
per	se.	in	preparing	for	the	exodus,	Moses	appointed	his	brother,	aaron,	to	
oversee	the	dietary	and	cleanliness	laws	that	Moses	had	proscribed,	an	event	
sometimes	 taken	 to	mean	evidence	of	 the	first	public	health	officials	 in	 the	
ancient	world.	but	aaron	was	a	priest	and	not	a	public	official,	and	the	basic	
hebraic	idea	of	medicine	remained	consistent	with	the	view	that	God	caused	
or	cured	illness.

The	role	of	independent	medical	practitioners	in	the	earliest	period	of	he-
braic	medicine	is	obscure.	Simon	levin	suggests	that	the	practice	of	medicine	
in	this	period	may	have	been	limited	to	doctors	treating	only	“surgical	inju-
ries,”	by	which	he	means	those	cases	that	clearly	had	no	religious	cause.4	This	
view	has	 its	parallels	 in	assyro-babylonian	and	egyptian	medicine	and	may	
well	have	occurred	among	the	israelites	as	well.	The	belief	 that	God	caused	
illness	 for	moral	transgressions	can	only	be	maintained	for	those	conditions	
for	which	a	direct	human	cause	was	not	readily	apparent.	in	the	case	of	rou-
tine	injuries	whose	cause	was	hardly	mysterious,	including	battle	wounds,	it	
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is	probable	that	their	treatment	could	have	been	left	to	nonreligious	medical	
practitioners	as	they	were	in	egypt	and	babylon.	That	the	bible	does	not	re-
cord	a	single	instance	of	a	priest	visiting	a	sick	person	to	attend	to	an	illness	
suggests,	albeit	indirectly,	that	the	practice	of	clinical	medicine	was	not	part	of	
the	social	role	of	the	temple	priests.	in	egypt	and	babylon	this	priestly	absence	
led	to	the	emergence	of	a	tradition	of	clinical	pragmatism.	in	the	case	of	the	
israelites,	 however,	 no	 such	 pragmatic	 tradition	 emerged	 prior	 to	 the	 third	
century	bce.

The	first	mention	 in	 the	Old	Testament	of	 anyone	 visiting	 a	physician	
occurs	 around	 900	 bce,	 or	 three	 hundred	 years	 after	 the	 death	 of	 Moses.	
King	asa	of	Judah	seems	to	have	suffered	from	an	arteriosclerotic	disease	that	
caused	gangrene	of	the	feet.	The	bible	records	that	for	treatment,	asa	“sought	
not	the	lord	.	.	.	but	the	physicians,”	implying	the	presence	of	medical	prac-
titioners	 who	 were	 independent	 of	 the	 temple	 priests.5	Two	 hundred	 years	
later,	the	bible	records	other	examples	of	someone	seeking	out	a	physician	for	
treatment.	King	Joram	was	wounded	in	battle	against	the	Syrians	and	traveled	
to	the	Jezreel	Valley	to	receive	the	medical	attention	of	doctors.6	in	the	same	
century,	King	hezekia	is	noted	as	having	visited	doctors	and	using	medicines	
they	supplied	to	heal	his	illness.7	

The	only	other	reference	to	medical	treatment	by	hebraic	physicians	con-
cerns	 the	 prophet	 elijah,	 who	 seems	 to	 have	 practiced	 medicine	 as	 well	 as	
prophecy.8	The	bible	records	that	elijah	revived	a	boy	who	had	been	overcome	
by	heatstroke,	made	polluted	water	potable	(perhaps	by	adding	salt	and	boil-
ing	 it),	made	poisoned	 food	 edible,	 transferred	 leprosy	 from	one	person	 to	
another,	and	“smote	a	hostile	company	with	blindness.”9	Whatever	elijah	did,	
it	seems	to	have	involved	at	least	some	elements	of	pragmatic	medicine.	

evidence	 of	 hebraic	 medical	 practices	 remains	 sparse	 until	 at	 least	 the	
third	century	bce,	and	then	there	are	only	a	few	references	to	medicine.	Most	
of	what	has	passed	for	hebraic	medicine	can	be	found	in	the	Talmud,	a	col-
lection	 of	 commentaries	 written	 much	 later	 than	 the	 bible.	 an	 increase	 in	
medical	knowledge	is	reflected	in	both	the	Palestinian	Talmud	(370–390	ce)	
and	the	babylonian	Talmud	(352–427	ce),	but	the	medical	knowledge	they	
contain	is	limited	and	confounded	by	religious	belief.	These	documents	were	
written	 after	 three	 significant	 events	 in	 Jewish	history:	 the	babylonian	 cap-
tivity,	the	hellenic	Greeks’	three-hundred-year	occupation	of	israel,	and	the	
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Roman	occupation	of	israel	and	widespread	assimilation	of	the	Jews	into	the	
Roman	imperium.

These	 events	brought	 the	 Jews	 into	direct	 contact	with	more	 advanced	
medical	traditions	from	which	they	could	have	been	expected	to	learn.	how-
ever,	 the	Talmud	 still	 reflects	primitive	medical	 knowledge	 even	 at	 this	 late	
date,	confirming	the	power	of	religious	belief	in	curtailing	medical	knowledge	
among	the	hebrews.	it	is	not	until	200	bce	that	one	finds	even	faint	praise	
for	hebraic	physicians	in	the	Talmud	when	ben	Sira	says,	“honor	a	physician	
according	to	thy	need	for	him,	for	verily	the	lord	had	created	him.”10	at	about	
the	same	time,	there	appears	the	first	evidence	of	specialized	medical	training	
for	Jewish	doctors.11	

One	interesting	example	of	the	transfer	of	medical	concepts	from	babylon	
to	israel	is	evident.	The	hebraic	belief	that	God	caused	illness	and	disease	had	
no	room	for	demons.	The	hebrew	god	needed	no	intermediaries	to	work	his	
will,	and	only	a	few	references	to	the	role	of	demons	causing	disease	appear	in	
the	Mosaic	phase	of	the	Old	Testament.12	Once	the	hebrews	were	exposed	to	
the	medical	thinking	in	babylon	and	assyria,	however,	references	to	demons	as	
causes	of	disease	increase	markedly	in	hebraic	literature.13	This	development	
is	hardly	 surprising	 in	 light	of	 the	assyro-babylonian	fixation	with	demons		
as	the	causes	of	illness.14	in	the	hebrew	version	of	this	belief,	only	the	mono-
theistic	god	sends	forth	demons;	by	contrast,	 the	many	gods	of	assyria	and	
babylon	used	demons	as	their	minions	of	disease.	even	in	the	early	christian	
era,	one	still	finds	a	strong	emphasis	on	the	role	of	demons	in	hebraic	medi-
cine	as	 the	cause	of	disease.	Paradoxically,	 this	belief	occurs	at	a	 time	when	
Greece	 and	Rome	had	developed	 an	 empirical	medical	 approach	 and	prac-
tice	to	which	the	Jews	had	been	exposed.	an	emphasis	on	devils	and	demons	
strongly	marked	 early	christianity	 and	christian	medical	practice	until	 the	
end	of	the	Middle	ages.15	

hebraic	 clinical	 medical	 practice	 never	 achieved	 the	 levels	 seen	 earlier	
in	egypt	or	babylon.	The	only	surgical	procedure	mentioned	in	the	bible	is	
circumcision.	a	Sumerian	from	Ur,	abraham	cannot	be	credited	with	intro-
ducing	circumcision	 to	 the	 israelites	because	neither	 the	Sumerians	nor	 the	
babylonians	practiced	it.	circumcision	is	probably	more	a	Mosaic	adoption	
of	the	egyptian	practice.	Moreover,	 the	purpose	of	circumcision,	as	with	so	
much	hebraic	medicine,	was	not	medical	at	all	but	ritual.	From	ancient	times,	
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the	 foreskins	of	male	children	were	offered	as	 sacrifice	 instead	of	animals,	a	
practice	that	testifies	to	its	primary	ritualistic	rather	than	medical	value	in	the	
israelite	tradition.	The	israelites	regarded	circumcision	as	the	sign	of	being	a	
special	class	of	people	chosen	by	God.	in	egypt,	circumcision	was	generally	
limited	to	the	pharaohs	and	nobles	of	the	realm,	a	special	class	of	men	who	car-
ried	the	physical	mark	as	a	sign	of	their	status.	Under	Joshua,	however,	circum-
cision	acquired	a	distinct	military	 identification	when	he	ordered	the	entire	
israelite	male	population	of	military	age	circumcised	at	Shittim	prior	to	cross-
ing	the	River	Jordan	and	beginning	his	campaign	to	conquer	canaan.	From	
then	forward,	circumcision	was	regarded	in	the	hebraic	tradition	as	a	sign	of	
the	covenant	between	the	israelites	and	Yahweh	Saboath,	their	warrior	god.16	

Some	idea	of	the	hebraic	surgical	skill	is	noted	in	the	ritual.	While	egyp-
tian	 surgeons	 carried	out	 circumcision	with	bronze	or	 iron	knives,	 the	he-
brews	continued	to	use	a	flint	knife	until	well	into	Talmudic	days.	The	usual	
egyptian	practice	was	to	remove	sufficient	skin	from	the	penis	to	expose	the	
glans.	The	egyptians	had	perfected	the	use	of	cautery	and	the	hot	knife	during	
surgery	and	would	not	have	found	bleeding	and	infection	a	significant	prob-
lem	during	the	process.	lacking	these	 instruments	and	procedures,	hebrew	
priests,	meanwhile,	removed	a	much	smaller	section	of	skin.	This	procedure	
made	medical	sense	since	the	difficulties	of	controlling	associated	bleeding	and	
infection	were	not	as	acute.

The	only	other	medical	implement	mentioned	in	the	bible,	the	roller	ban-
dage,	was	used	to	treat	a	fracture	of	the	arm.	The	israelites	were	surely	aware	
of	this	egyptian	innovation.	

hebraic	medical	tradition	is	also	noteworthy	for	its	lack	of	a	significant	
materia	medica.	as	long	as	two	millennia	before	the	settlement	of	the	israelites	
in	canaan,	the	Sumerians	had	developed	an	extensive	list	of	drugs,	poultices,	
and	other	botanical	 and	chemical	 compounds	used	 to	deal	with	 illness	and	
injury.	certainly	the	assyro-babylonian	and	egyptian	drug	lists	were	equally	
extensive.	The	failure	of	the	Jews	to	develop	an	adequate	materia	medica	sug-
gests	once	again	a	powerful	priesthood	hindered	the	development	of	an	inde-
pendent	branch	of	pragmatic	medicine.	The	 few	compounds	mentioned	 in	
the	bible	as	having	medical	use	are	olive	oil,	pomegranates,	wormwood,	cas-
sia,	poppy,	mandrake,	cumin	for	curry,	myrrh,	balm,	and	frankincense.	Only	
myrrh	is	attributed	with	a	medical	use.	it	had	such	diverse	applications	as	salve	
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for	 ulcers,	 eye	 ointment,	mouthwash,	 and	 enemas.17	Unlike	 the	practice	 in	
babylon,	Jewish	practitioners	refused	to	include	animal	and	human	dung	in	
their	medicants.	The	idea,	babylonian	in	origin,	was	apparently	to	insult	the	
demon	so	that	it	would	leave	and	take	the	disease	with	it.18	

among	the	more	critical	aspects	of	hebraic	medicine	was	the	failure	to	
develop	the	concept	of	infection.	The	commentators	of	the	bible	were	aware	
that	wounds	could	become	horribly	infected	(“his	wound	stinketh”),	but	they	
never	saw	this	process	as	anything	that	could	be	prevented	or	dealt	with	by	
clinical	means.	Unlike	earlier	medical	cultures	that	recognized	infection	as	a	
condition	that	could	be	prevented	or	remedied,	hebraic	medicine	saw	infec-
tion	 as	 a	 curse	 sent	 by	 God.	The	 inability	 to	 deal	 with	 infection	 probably	
meant	that	israelite	armies	suffered	more	deaths	from	infected	battle	wounds	
than	the	armies	of	egypt	or	assyria	did.	

The	dominant	role	that	priests	played	in	israelite	and	later	Jewish	society	
clearly	had	the	effect	of	 limiting	the	secular	physician’s	function	and	greatly	
hindered	 the	advancement	of	clinical	medical	knowledge	and	practice.	Two	
paradoxes	 resulted	 from	 this	 state	 of	 affairs.	 First,	 priests	who	 enforced	 the	
dietary	and	hygienic	codes	of	hebraic	society	also	had	the	responsibility	for	
ensuring	 a	healthy	public	 food	 supply.	as	 the	 laws	 for	 ensuring	 the	 sanita-
tion	of	the	food	supply	were	the	same	as	for	ensuring	that	animals	used	for	
religious	sacrifice	were	healthy,	hebraic	priests	became	expert	in	the	anatomy	
and	pathology	of	animals	and	produced	an	extensive	literature	on	the	subject.	
Unfortunately,	there	is	no	evidence	that	this	knowledge	of	animal	disease	and	
pathology	was	extrapolated	to	include	investigations	into	medical	conditions	
afflicting	 the	 human	 body	 or	 that	 the	 priests	 shared	 their	 knowledge	 with	
practicing	physicians.	

a	second	paradox	resulting	from	the	dominance	of	the	priestly	caste	was	
that	the	only	physicians	in	full-time	practice	and	paid	by	the	state	were	the	
doctors	 providing	 medical	 care	 to	 the	 priests.	The	 primacy	 of	 religion	 pre-
cluded	 the	development	of	 an	 independent	medical	 profession	 to	 serve	 the	
general	populace	 even	 though	 this	 same	primacy	brought	 full-time	medical	
practitioners	into	service	to	the	priests.	The	priests’	responsibility	to	determine	
the	purity	of	animals	for	sacrifice,	meanwhile,	turned	the	temples	into	virtual	
slaughterhouses.	The	constant	need	to	dissect	and	examine	the	internal	organs	
of	these	animals	put	the	priests	at	great	and	continuous	risk	of	enteritis	and	
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other	diseases.19	To	deal	with	this	medical	risk,	the	priests	followed	the	same	
route	as	King	asa,	who	“sought	not	the	lord	.	.	.	but	physicians.”	Thus	the	
priests	who	lectured	the	populace	to	rely	on	priests	to	cure	disease	and	illness	
employed	full-time	physicians	to	deal	with	their	own	ills.

all	aspects	of	hebraic	medical	knowledge	and	practice	from	the	time	of	
Moses	to	at	 least	the	second	century	bce	were	generally	far	less	than	those	
found	in	the	other	states	of	the	area	during	the	same	period.	hebraic	surgery	
was	primitive	by	egyptian	standards,	as	was	the	skill	to	treat	routine	injuries.	
as	noted,	 the	only	effective	empirical	medical	device	recorded	 in	 the	bible,	
the	roller	bandage,	is	clearly	an	egyptian	contribution.	hebraic	knowledge	of	
drugs	and	other	medicinals	was	also	extremely	limited,	and	its	materia	medica	
was	 far	 less	comprehensive	 than	that	of	Sumer	or	babylon.	For	all	practical	
purposes,	then,	the	ancient	hebrews	never	developed	a	clinical	theory	of	ill-
ness	and	disease	and	instead	relied	entirely	on	religious	explanations	and	cures.	
after	 the	babylonian	captivity,	hebrew	 theories	of	disease	 included	 the	de-
mons	for	which	babylonian	medicine	was	famous	but	to	no	pragmatic	effect.	
hebraic	medicine	never	developed	the	idea,	central	to	any	medical	progress,	
that	man	could	control	his	own	medical	 fate	through	empirical	observation	
and	practice.	Jewish	doctors	received	no	medical	training	until	well	into	the	
alexandrian	period,	and	the	profession	of	medicine	never	established	a	truly	
independent	and	important	role	for	itself.	as	a	consequence,	hebraic	medicine	
contributed	virtually	nothing	to	the	medical	knowledge	of	the	ancient	world.

The	 hebraic	 contribution	 to	 medical	 knowledge	 as	 a	 whole	 may	 have	
been	minimal,	but	its	contribution	to	military	medicine	was	significant.	in	the	
early	israelite	armies,	the	world	finds	the	first	organized	military	medical	sani-
tary	corps	in	ancient	times.	although	they	were	priests	and	not	military	physi-
cians,	 these	medical	officers	came	under	military	command	during	times	of	
war.	Further,	although	the	impulse	was	religious	and	not	medical,	the	temple	
priests’	enforcement	of	strict	hygiene	standards	in	the	military	constituted	a	
significant	military	asset	for	israelite	armies.	in	this	regard,	it	is	wise	to	recall	
that	even	today	the	military	doctor’s	role	is	not	so	much	humanitarian	as	it	is	
pragmatic;	that	is,	the	doctor	ensures	that	as	many	personnel	as	possible	are	
retained	as	combat	assets	by	reducing	disease	and	repairing	the	wounded.	

an	interesting	aspect	of	the	early	israelite	military	sanitary	corps	is	that	it	
emerged	within	a	military	organization	that	was	far	less	developed	than	those	
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found	in	Sumer,	egypt,	babylon,	and	assyria.	The	highest	period	of	military	
organizational	development	of	hebraic	armies	was	reached	under	King	david	
(1005–961	bce)	and	King	Solomon	(961–921	bce).	The	davidic	armies	
were	 militia	 armies	 trained	 and	 commanded	 by	 a	 small,	 regular	 force	 that	
served	as	permanent	cadre	to	lead	the	conscripts	when	called	to	service.	This	
cadre	was	made	up	of	the	gibborim	(mighty	men),	who	were	proven	combat	
warriors,	and	a	corps	of	mercenary	troops,	most	notably	Philistines,	who	were	
equipped	with	heavier	armament	than	were	the	israelites.20	The	conscript	force	
was	called	for	military	service	in	tribal	segments,	with	each	segment	serving	
one	month	of	active	duty	at	a	time;	however,	in	wartime	the	entire	national	
force	might	be	called	to	arms.	This	rotation	of	reserve	forces	is	still	seen	today	
in	 the	 israeli	defense	Force	 and	 for	 the	 same	 reason:	 prolonged	periods	 of	
military	duty	for	large	segments	of	the	population	would	have	meant	severe	
economic	disruption,	especially	in	an	agricultural	economy.	

The	 israelite	army	was	essentially	an	 infantry	 force,	 a	 fact	noted	 in	 the	
biblical	accounts	of	warfare	where	men	are	ordered	to	“run	before	the	king.”	
armed	with	spears	and	swords	made	of	bronze,	the	centerpiece	of	these	armies	
was	the	heavy	infantry.	There	is,	however,	some	evidence	that	a	mix	of	lighter	
forces—archers,	slingers,	and	javelin	throwers—augmented	the	heavy	infan-
try.21	Under	Solomon,	israelite	armies	acquired	a	chariot	corps	largely	of	ex-
perienced	Philistine	 charioteers	 and	machines.	chariot	units	were	 stationed	
at	key	points	throughout	the	country	in	what	the	bible	calls	chariot	cities.22	
israelite	tactical	organization	seems	to	have	persisted	along	early	Mosaic	lines.	
Units	were	divided	into	hundreds,	fifties,	and	tens,	and	each	had	its	own	“cap-
tain.”	a	number	of	battle	accounts	 record	 that	units	were	 formed	 into	bat-
talions	of	six	hundred	men,	perhaps	suggesting	that	these	battalions	were	the	
basic	combat	units	of	 the	army.23	The	 size	of	 these	davidic	and	Solomonic	
armies	is	not	revealed	in	the	biblical	accounts,	but	it	is	hardly	likely	that	even	
at	maximum	mobilization	these	armies	could	have	sustained	a	force	of	more	
than	ten	thousand	to	fifteen	thousand	men	in	the	field	for	very	long.24	

The	origins	of	the	military	sanitation	corps	are	found	in	the	exodus	saga.	
Moses	 set	 strict	dietary	and	hygienic	 laws	whose	observance	came	to	define	
membership	in	the	Jewish	people.25	The	value	of	these	dietary	and	hygienic	
laws	lay	principally	in	their	cultic	role	in	defining	the	israelites	as	a	separate	
people.	Only	secondarily	do	the	dietary	 laws	have	any	medical	value.26	The	
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hygienic	laws,	of	course,	although	promulgated	for	religious	reasons,	do	have	
great	medical	value.	a	number	of	 these	hygienic	 laws	were	also	designed	to	
regulate	social	behavior,	especially	sexual	behavior.	Many	of	them—especially	
the	proscriptions	against	abortion,	coitus	interruptus,	bestiality,	homosexual-
ity,	and	so	on—were	passed	to	the	West,	where	they	later	became	the	basis	for	
the	first	medical	jurisprudence.27	

The	hygienic	 laws	constituted	a	 form	of	preventive	medicine.	like	 any	
good	physician,	Moses	recognized	that	it	is	far	easier	to	prevent	an	epidemic	
than	to	stop	one	once	it	 is	under	way.	The	complete	 list	of	dietary	and	hy-
gienic	laws	is	found	in	leviticus,	which	may	have	been	written	much	later	but	
redacted	to	imply	a	Mosaic	origin.	an	informative	passage	in	deuteronomy	
23:9–14 lays	out	the	rules	for	keeping	a	military	camp	clean:	“if	there	be	any	
among	you	any	man,	that	is	not	clean	by	reason	of	uncleanness	that	chanceth	
him	by	night,	then	shall	go	abroad	out	of	the	camp,	he	shall	not	come	within	
the	camp	again.”	The	injunction	mandates	that	if	a	man	falls	ill,	he	is	to	be	
housed	 outside	 the	 camp	 until	 the	 illness	 passes.	The	 afflicted	 soldier	 is	 to	
remain	outside	the	camp	for	seven	days,	and	the	priest	must	go	outside	the	
camp	to	inspect	the	soldier.	even	on	the	march,	the	sick	soldier	had	to	remain	
behind	the	column,	keeping	up	as	best	he	could.	These	practices	were	an	ef-
fective	way	of	preventing	contagion,	and	the	bible	mentions	they	were	to	be	
enforced	whenever	leprosy,	rash,	or	discharge	[infection?]	was	evident.28	else-
where,	it	was	prescribed	that	persons	or	families	struck	by	disease	were	to	be	
quarantined	for	as	long	as	forty	days.29	if	the	disease	did	not	abate,	the	houses,	
clothes,	and	possessions	of	the	sick	were	to	be	“purified”	first	by	washing	and,	
if	need	be,	by	destroying	the	house	with	fire.	in	some	instances	the	walls	of	the	
house	were	to	be	scrubbed	clean	with	“fair	water,”	a	reference	to	boiling	water.	
These	same	procedures	were	used	in	military	camps.

The	bible	dictated	additional	hygiene	practices	that	were	related	to	mili-
tary	life.	deuteronomy	23:13–14	required	sanitary	habits	that	often	were	not	
practiced	by	european	armies	until	World	War	i:	“Further,	there	shall	be	an	
area	for	you	outside	the	camp,	where	you	may	relieve	yourself.”	Separating	the	
latrine	from	the	camp	and,	most	important,	from	the	water	supply	was	fre-
quently	not	done	even	during	the	american	civil	War.	but	alone,	separation	
was	not	 sufficient.	deuteronomy	goes	on	 to	 say,	“With	your	gear	you	shall	
have	a	spike	[probably	a	small	shovel],	and	when	you	have	squatted	you	shall	
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dig	a	hole	with	it	to	cover	up	your	excrement.”	These	two	practices	must	have	
done	much	to	reduce	the	rate	and	spread	of	disease	 in	israelite	armies.	The	

israelites	recognized	that	disease	could	also	be	spread	through	contaminated	
objects	such	as	clothing,	blankets,	woven	material,	and	saddles.	These	items	

had	to	be	washed	before	the	recovered	soldiers	were	allowed	to	return	to	camp.	
The	injunctions	to	wash	one’s	hands	before	eating	or	after	toiletting	and	to	
wash	one’s	body	and	clothes	 frequently	were	also	excellent	military	hygiene	
practices,	but	they	would	have	been	of	only	limited	value	without	a	genuine	
disinfectant	soap.	

Numbers	31:19–24	outlines	procedures	for	dealing	with	battle	casualties.	
anyone	who	killed	a	man	in	battle	or	touched	a	corpse	had	to	remain	outside	
the	camp	for	seven	days.	While	the	origin	of	the	corpse	taboo	was	religious,30	
its	practical	effect	was	to	reduce	contagion	by	quarantining	soldiers	who	had	
been	exposed	 to	blood,	 a	 common	disease	 source.	ancient	battles	often	 in-
volved	close	combat	during	which	blood	might	have	easily	splattered	on	the	
soldier.31	This	concern	is	also	reflected	in	the	need	to	purify	any	weapons	and	

clothing	 that	 have	 been	 exposed	 to	 blood.	 Metal	 weapons—“whatever	 can	

stand	fire”—were	required	to	be	purified	by	fire.	Other	equipment,	including	

booty,	had	to	be	washed	before	it	could	be	brought	into	the	camp.
Strict	rules	dictated	how	to	handle	the	dead,	and	the	law	provided	for	a	

quick	burial.	The	ancient	israelites	apparently	buried	their	dead	outside	the	

city	walls	or	the	military	camp.	israelite	hygienic	practices	also	required	that	

no	 well	 be	 dug	 near	 a	 cemetery.	Water	 had	 to	 be	 boiled	 prior	 to	 drinking	
whenever	there	was	any	doubt	of	its	cleanliness,	and	water	left	uncovered	was	

considered	unfit	to	consume.32	Given	the	number	of	waterborne	diseases	that	

crippled	or	destroyed	armies	over	the	centuries,	ensuring	the	cleanliness	of	the	
water	supply	as	a	regular	military	habit	was	a	major	military	innovation.

The	prescription	of	dietary	laws	and	hygienic	practices	would	have	been	
a	major	military	asset	provided	they	were	consistently	 followed.	Placing	the	
enforcement	of	these	regulations	in	the	hands	of	priests	who	accompanied	the	

army	probably	ensured	that	the	rules	were	sufficiently	enforced.	even	so,	like	
all	ancient	peoples,	the	ancient	israelites	lived	in	fear	of	epidemic,	and	during	

the	exodus	under	the	careful	eyes	of	Moses	and	his	chief	health	officer,	aaron,	

the	tribe	still	suffered	several	epidemics.	Particularly	feared	it	seems	was	diph-
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theria	 (eschara).	The	 law	required	 that	after	 three	cases	of	 infectious	disease	
were	 reported	 in	 the	 community,	 the	 shofar,	 or	 “warning	 horn,”	 had	 to	 be	
blown	to	alert	people	of	an	epidemic.	So	feared	was	diphtheria,	however,	that	
the	law	prescribed	that	the	shofar	be	sounded	at	the	discovery	of	the	first	case	

of	the	disease.33	The	degree	of	success	in	preventing	disease	by	these	dietary	
and	hygienic	regulations	cannot	be	estimated.	it	is	certainly	possible	that	they	
had	a	generally	beneficial	effect,	but	at	 least	one	authority	suggests	 that	 the	
practical	difficulties	in	observing	these	laws	on	a	daily	basis,	as	well	as	the	low	
quality	of	general	health	in	the	ancient	world,	probably	made	them	less	effec-
tive	than	they	would	have	been	in	later	times.34	

Nonetheless,	 the	creation	of	a	military	sanitary	corps	was	a	genuine	 in-
novation	that	can	be	attributed	to	the	armies	of	ancient	israel.	The	goal	was	
no	less	than	ensuring	pure	food,	clean	water,	a	disease-free	military	camp,	and	
general	good	health	for	the	soldier	to	enable	him	to	remain	an	effective	combat	
asset.	The	hygienic	corps	of	the	israelites	can	be	seen	as	the	formalization	and	
institutionalization	of	similar	cultic	practices	evident	in	babylon	and	egypt.	
but	it	is	precisely	the	formalization	and	institutionalization	within	the	army	
that	made	them	innovative.	This	said,	the	idea	of	a	military	sanitary	corps	was	
hardly	 an	 immediate	 success.	The	Persian	 armies	practiced	 a	 form	of	 ritual	
hygiene	similar	to	that	of	the	Jews	but	lacked	the	strong	degree	of	religious	en-
forcement	necessary	to	make	it	work	effectively.	The	armies	of	classical	Greece	
had	no	sanitary	corps	or	field	hygiene	regulations	at	all,	and	there	is	no	evi-
dence	of	these	regulations	in	alexandrian	armies.	The	armies	of	Rome,	how-
ever,	raised	military	hygiene	to	heights	far	beyond	those	of	any	ancient	army,	
but	the	practice	died	with	the	collapse	of	the	empire.	The	numerous	accounts	
of	armies	ravaged	by	easily	preventable	diseases	up	through	the	Middle	ages	
seem	sufficient	proof	of	the	valuable	contribution	the	hebraic	armies	made	to	
military	medicine,	even	if	it	was	largely	ignored	by	later	armies.

One	aspect	of	hebraic	military	medical	practice	was	unique.	in	World	War	
ii,	allied	armies	about	to	be	sent	into	combat	repeatedly	screened	the	troops	to	
remove	potential	psychiatric	casualties	from	the	ranks.35	israelite	military	com-
manders	seem	to	have	done	the	same	thing	in	ancient	times.	deuteronomy	

20:5–9	instructs	troop	commanders	to	take	out	certain	kinds	of	people	from	

the	fighting	ranks	precisely	because	they	were	not	likely	to	fight	well:
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The	officials	 shall	 address	 the	 troops	 as	 follows:	 “is	 there	 anyone	who	

has	built	a	new	house	but	has	not	dedicated	it?	let	him	go	back	to	his	

home,	lest	he	die	in	battle	and	another	dedicate	it.	is	there	anyone	who	

has	planted	a	vineyard	but	has	never	harvested	it?	let	him	go	back	to	his	

home,	lest	he	die	in	battle	and	another	harvest	it.	is	there	anyone	who	has	

paid	the	bride-price	for	a	wife,	but	who	has	not	yet	married	her?	let	him	

go	back	to	his	home,	lest	he	die	in	battle	and	another	marry	her.”	The	

officials	shall	go	on	addressing	the	troops	and	say,	“is	there	anyone	afraid	

and	disheartened?	let	him	go	back	to	his	home,	lest	the	courage	of	his	

comrades	flag	like	his.”	When	the	officials	have	finished	addressing	the	

troops,	army	commanders	shall	assume	command	of	the	troops.	

These	conditions	were	more	 likely	 to	affect	young	conscripts	 than	they	
would	the	army’s	seasoned	soldiers,	who	were	professional	warriors.	The	army	
of	 israel	was	becoming	a	national	 army	and	had	 to	deal	with	 the	problems	
of	 confidence,	 fighting	 spirit,	 and	 psychiatric	 collapse	 that	 had	 afflicted	 all	
armies	from	time	immemorial.	in	requiring	the	priests	to	examine	the	troops	
according	to	a	list	of	conditions	that	could	reduce	troop	morale	and	fighting	
spirit,	the	israelites	introduced	the	first	practical	method	of	military	psychiat-
ric	screening.36	

	
Persia, 553–331 Bce

cyrus	the	Great	(546–528	bce)	forged	the	great	Persian	empire,	but	it	lasted	
only	two	centuries	until	the	armies	of	alexander	the	Great	destroyed	it	at	the	
battles	of	the	Granicus	River	(334	bce),	issus	(333	bce),	and	arbela	(331	
bce).	Once	the	greatest	military	power	of	its	day,	its	remnants	were	forced	
to	endure	successive	foreign	regimes	for	the	next	thousand	years.	The	Mace-
donian	Seleucid	and	the	Parthian	(arsacid)	dominations	lasted	for	almost	five	
hundred	years	 (330	bce–226	ce);	were	 followed	by	 the	Sassanid,	or	neo-
assyrian,	empire	(226–651	ce);	and	finally	came	under	Muslim	arab	control	
after	the	battle	of	Nehavend	(641	ce).	in	all	this	time,	and	especially	during	
the	old	empire,	Persian	medicine,	social	life,	and	technology	lagged	far	behind	
developments	in	other	states	of	the	region.	

Persian	social	structure,	religion,	and	medicine	remained	closely	intertwined	
from	 the	 beginning,	 acting	 as	 reciprocal	 forces	 in	 the	 development	 of	 Per-
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sian	culture.	The	empire’s	essentially	 tribal	and	nomadic	 social	organization	
strongly	reinforced	the	traditional	religious	beliefs	that	dominated	the	country	
during	its	tribal	period,	and,	in	turn,	religion	strongly	influenced	the	develop-
ment	of	medicine.	as	a	consequence,	“through	the	whole	history	of	the	Persian	
people	up	to	the	arabic	period,	never	a	trace	of	rational	treatment	or	preven-
tion	of	disease	by	simple	natural	means	 is	discernible.”37	The	only	available	
sources	from	which	to	discern	Persian	medical	practice	are	religious	books.38	

Religion	and	medicine	in	Persia	had	their	roots	in	the	original	aryan	mi-
gration	from	central	asia,	when	hindu	and	Persian	strains	formed	a	common	
population	stock.	around	1600	bce	the	indian	aryans	occupied	the	Punjab	
in	one	of	the	many	migratory	movements	of	the	day.	Some	of	the	region’s	resi-
dent	tribes	were	forced	south	into	the	land	area	now	known	as	Persia.	These	
people	called	themselves	airya,	and	the	name	of	the	high	plateau	where	they	
settled	became	known	as	ayrana	or	iran,	the	home	of	the	aryans.	The	people	
who	eventually	came	to	be	called	Persians	were	only	one	of	the	many	aryan	
tribes	of	the	area.	Others,	such	as	the	Medes,	Parthians,	and	bactrians,	were	
eventually	 subsumed	 under	 Persian	 rule,	 but	 they	 never	 lost	 their	 cultural	
identity	and	reappeared	from	time	to	time	as	distinct	entities	in	the	country.	
Persia	always	was	and	largely	remained	a	multitribal	state,	a	fact	that	shaped	
the	empire’s	political	and	military	structures	and	institutions	and	imposed	se-
vere	limits	on	developments	in	other	areas,	including	medicine.

These	centripetal	and	centrifugal	forces	within	Persian	culture	and	society	
were	in	constant	tension	throughout	the	imperial	period.	in	546	bce	cyrus	
ii,	or	cyrus	the	Great,	acceded	to	the	Persian	throne.	in	a	series	of	wars,	he	
conquered	the	Medes	in	549	bce	to	form	the	first	Persian	empire.	as	only	
one	 tribe	 in	a	 larger	coalition	of	 tribes,	 even	 the	Persians	were	governed	by	
an	alliance	of	seven	royal	families	of	which	the	achaemenians	were	the	first	
among	equals.	Tribal	wars	occupied	far	more	of	the	emperor’s	time	than	for-
eign	conquests,	and	Persian	political	and	military	policy	alternated	between	
wars	against	foreigners	and	wars	against	internal	tribes	in	open	rebellion.

in	522	bce	darius	i,	or	darius	the	Great,	faced	the	problem	of	governing	
an	empire	that	comprised	no	fewer	than	forty-seven	different	tribal	nations.39	
To	enforce	Persian	rule,	darius	established	the	satrap	system	of	imperial	ad-
ministration	that	was	designed	to	prevent	the	revolt	of	parochialism	by	tying	
the	provinces	tightly	to	the	Persian	center.	darius	began	the	famous	system	
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of	royal	roads	so	that	Persian	troops	could	move	quickly	to	quell	revolts,	sta-
tioned	Persian	national	 forces	 in	 the	provinces,	 and	 sent	Persian	 officers	 to	
provincial	 tribal	armies	 to	control	 training	and	 logistics.	darius	also	autho-
rized	special	police	and	intelligence	units	known	as	“eyes	of	the	king”	to	watch	
over	developments	in	the	provinces	and	punish	recalcitrant	local	officials.	even	
with	these	administrative	institutions	in	place,	however,	provincial	revolts	were	
frequent.	in	the	end,	it	was	more	the	deteriorating	political	situation	within	
the	empire	than	Greek	military	pressure	that	brought	down	the	empire.

The	 decentralized	 tribal	 nature	 of	 the	 Persian	 state	 was	 reflected	 in	 its	
military	organization.	although	all	Persians	were	subject	to	national	conscrip-
tion	and	formed	the	core	of	the	national	army,	the	bulk	of	the	Persian	army	
comprised	relatively	independent	tribal	armies	called	to	the	colors	in	wartime.	
While	the	Persian	contingents	were	extremely	well	organized,	trained,	and	dis-
ciplined,	 the	 levied	 tribal	 forces	 that	 augmented	 the	 national	 army,	 for	 the	
most	part,	received	only	limited	training,	wore	dissimilar	uniforms	or	national	
dress,	carried	diverse	weapons,	spoke	various	languages,	and	fought	in	differ-
ent	ways.	Most	often	these	forces	were	commanded	by	their	own	chiefs	and	
were	not	regarded	as	either	politically	or	militarily	reliable.	it	was	the	Persian	
practice	to	occupy	the	center	of	the	line	and	to	use	Persian	cavalry	units	in	the	
rear	and	on	the	flanks	to	ensure	that	the	tribal	units	did	not	break	and	run		
in	battle.	

The	 Persians’	 central	 hold	 on	 the	 centrifugal	 forces	 pulling	 away	 from	
the	empire	was	always	tenuous,	especially	with	regard	to	medical	theory	and	
practice	and	the	influence	of	tribal	religions.	Persian	religious	beliefs	and	ritu-
als	had	their	roots	in	the	long-distant	aryan	past	that	the	Persians	shared	with	
the	 indians.	 both	 peoples	 had	 a	 common	 mythology	 built	 on	 fire	 worship	
and	featured	a	sacrificial	flame	tended	by	a	sacred	priesthood	that	served	mul-
tiple	 gods.	 by	 1000	 bce,	 this	 common	 religious	 system	 broke	 apart,	 with	
the	Persians	going	their	own	way	and	recasting	the	old	gods	of	the	indians	as	
demons	 in	Persian	religious	thought.	The	Persians’	 religious	 ideas	and	prac-
tices	remained	“the	rituals	of	a	nomadic	people	with	no	local	habitation,	no	
agriculture,	no	stalls	or	stables,	but	forever	on	the	move,	herding	cattle	across	
the	steppe”	long	after	they	had	settled	on	the	iranian	plateau.40	The	pastoral	
roots	of	Persian	religion	are	evident	in	the	belief	that	the	dog,	cow,	and	human	
occupied	equal	moral	status.
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Sometime	in	the	sixth	century	bce,	a	reformer	called	Zoroaster	formal-
ized	 the	 traditional	 religious	creed	and	developed	 it	 around	 the	 tension	be-
tween	the	dual	forces	of	good	and	evil.	by	the	fifth	century	bce,	the	emperor	
had	adopted	the	new	religious	ideas,	and	the	Zoroastrian	faith	gradually	spread	
from	the	court	to	the	rest	of	the	population.	The	tenets	of	the	new	creed	were	
written	in	the	avesta,	a	collection	of	works	similar	to	the	Old	Testament	that	
served	the	same	function	for	the	Persians	as	the	bible	did	for	the	hebrews.41	
another	book,	the	Videvdad,	dealt	with	the	law	and	political	organization	and	
is	noteworthy	for	its	information	on	hygienic	laws	and	the	role	of	physicians.	
These	 two	books,	 coupled	with	 archaeological	 findings	 and	 the	writings	 of	
Greek	commentators,	constitute	most	of	our	knowledge	of	Persian	medicine.42	

Similar	to	the	practices	and	beliefs	of	the	ancient	hebrews,	the	Persians’	
were	primarily	designed	to	achieve	religious	and	ritual	purposes	rather	than	
medical	ones,	for	the	Persians	believed	in	the	fatality	of	the	will	of	the	gods	
against	which	man	was	powerless.	Thus,	while	the	avesta	contains	admonitions	
to	prevent	disease	through	complex	purification	rituals	and	the	use	of	physi-
cians,	few	of	these	strictures	are	medicinal	in	nature.43	and	as	with	similar	stric-
tures	found	in	leviticus,	their	observance	is	left	to	priests	and	not	physicians.

The	powerful	priesthood’s	strong	and	continued	control	of	both	the	the-
ory	and	practice	of	medicine	was	thoroughly	integrated	into	every	aspect	of	
Persian	life	and	retarded	the	development	of	any	independent	Persian	clinical	
medical	 tradition.	Not	a	single	medical	practice	 in	ancient	Persia	attained	a	
level	of	development	above	primitive	folk	medicine,	and	one	searches	in	vain	
for	the	contributions	of	empirical	physicians	similar	to	those	found	in	Sumer,	
egypt,	and	assyria.	

Priest-physicians	were	trained	in	the	temples,	and	the	tripartite	division	
of	medical	practice	found	in	babylon	and	assyria	was	also	evident	in	Persia.	
The	avesta	describes	 three	 types	of	doctors:	 those	who	heal	with	 the	knife,	
those	who	heal	with	sacred	herbs,	and	those	who	heal	with	the	holy	word.	The	
level	of	 surgery	seems	to	have	been	confined	to	simple	 lancing	of	boils	and	
abscesses,	and	the	Persian	materia	medica	remained	decidedly	primitive.44	The	
Denkart,	which	is	part	of	the	avesta,	contains	the	assertion	that	ahuramazda,	
the	divine	creative	power	in	the	universe,	created	ten	thousand	herbs	for	heal-
ing	illness.45	it	also	mentions	drugs	that	were	believed	to	have	an	anesthetic	
effect,	including	wine,	opium,	mandragora,	poppy,	hemlock,	and	nightshade.46	
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Yet	no	evidence	suggests	 that	the	Athravans	 (herb	doctors)	ever	developed	a	
written	materia	medica	anywhere	near	as	extensive	as	those	found	in	egypt,	
Sumer,	or	babylon.	

Some	of	the	temples	served	as	medical	schools	for	training	physicians,	but	

much	of	their	training	was	centered	on	religious	beliefs	and	rituals,	a	practice	
that	prevented	the	development	of	an	independent	clinical	medical	tradition	
separate	 from	the	priesthood.	apart	 from	the	facts	 that	surgical	 training	re-
quired	a	period	of	apprenticeship,	that	surgeons	were	licensed,	and	that	they	
could	charge	fees	on	the	same	basis	as	found	in	the	hammurabi	code,	we	have	
no	information	about	the	training	of	Persian	physicians.	We	do	know,	how-
ever,	that	the	physicians	who	healed	with	the	holy	word,	or	the	priests,	were	
the	most	highly	regarded.	darius	himself,	though,	seems	to	have	relied	upon	
more	“pragmatic”	physicians	and	employed	democedes	of	Samos,	regarded	as	
the	greatest	physician	of	the	day,	as	his	personal	physician.

The	avesta	notes	the	following	clinical	conditions	but	not	how	they	were	
treated:	blindness,	deafness,	 lameness,	 epilepsy,	 scabies,	 fevers,	 insanity,	 lep-
rosy,	poisoning,	snakebite,	headache,	various	physical	deformities,	and	tooth-
ache.47	Therapy	 seems	 to	 have	 included	 mostly	 incantations,	 amulets,	 and	
various	potions	made	from	medicinal	herbs.	Surgery	was	generally	confined	to	
lancing	and	other	minor	scarifications.

Persian Military Medicine
For	all	the	hindrances	to	the	development	of	high	levels	of	military,	social,	and	
medical	 organization,	 the	Persians	were	first	 and	 foremost	 a	warrior	people	
who	took	great	pride	in	their	war-fighting	skills.	Their	almost	constant	state	

of	war	against	foreign	enemies	or	tribal	revolts	must	have	heightened	the	need	
to	develop	a	tradition	of	pragmatic	medicine	to	serve	the	army.	The	decentral-

ization	evident	 in	 retaining	 forty-seven	different	 tribal	armies	 strongly	mili-
tated	against	providing	centralized	military	medical	facilities.	Nevertheless,	the	
strong	sense	of	national	identity	and	the	pride	of	the	Persian	regular	national	

force	must	have	prodded	the	king	and	the	officer	corps	to	some	consideration	
of	military	medical	care.

it	is	known	that	darius	thought	highly	of	egyptian	physicians	and	regu-

larly	 had	 them	 in	 attendance	 at	 his	 court.	 he	 restored	 the	 medical	 school	
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at	Sais	for	them	to	practice.48	later,	when	contacts	with	the	Greeks	became	
more	extensive,	Greek	doctors	were	present	at	the	Persian	court	and	became	
serious	competitors	as	medical	practitioners.	While	Greek	doctors	could	have	
provided	 the	Persians	with	a	number	of	 empirical	 skills	useful	 to	 the	 army,	
not	having	a	military	medical	corps	in	the	armies	of	classical	Greece	probably	
hindered	the	development	of	any	military	medical	care	beyond	the	treatment	
of	the	king	and	his	generals.	While	there	is	evidence	that	the	priests	and	physi-
cians	attended	the	army	in	battle,	no	evidence	suggests	that	they	were	present	
outside	the	top	command	structure.

Meanwhile,	 the	 need	 to	 treat	 battle	 casualties	 remained.	The	 Persians’	
experience	with	 the	armies	of	egypt	and	assyria,	both	of	which	had	strong	
empirical	traditions	in	the	medical	service	of	their	military	forces,	would	prob-
ably	have	picked	up	some	of	this	knowledge.	One	authority	suggests,	although	
without	 hard	 evidence,	 that	 as	 great	 cultural	 borrowers	 the	 Persians	 would	
have	readily	incorporated	into	their	medical	establishment	the	extant	egyptian	
and	Greek	knowledge	of	how	 to	 treat	 battle	wounds,	 and	 this	 information	
would	not	necessarily	be	reflected	in	the	religious	texts	from	which	we	obtain	
our	knowledge	of	Persian	medicine.	The	Greek	commentators	of	the	day	were	
silent	on	the	subject	of	Persian	military	medicine.49	

What	remains,	then,	is	the	possibility	that	the	Persians	may	have	borrowed	
some	elements	of	the	egyptian,	assyrian,	and	Greek	empirical	tradition	and	
perhaps	employed	them	in	some	manner	in	the	army.	No	evidence	of	any	for-
mal	Persian	medical	service	is	available.	Perhaps	within	the	Persian	army	itself,	
as	in	the	armies	of	Greece	and	the	Roman	Republic,	soldiers	gained	practical	
medical	knowledge	of	how	to	treat	battle	injuries	and	provided	medical	treat-
ment	on	an	ad	hoc	basis	to	their	comrades,	but	no	credible	evidence	supports	
these	propositions.
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india, 
400–100 Bce

7

The	primitive	level	of	Persian	medical	knowledge	and	expertise	stands	in	stark	
contrast	 to	 that	 of	 another	 people	 that	 resided	 close	 by	 and	 whose	 culture	
flourished	at	approximately	the	same	time.	a	strongly	empirical	medical	tra-
dition	became	deeply	integrated	into	the	military	structures	of	societies	that	
flourished	 within	 the	 culture	 of	 the	 indus	 and	 Ganges	 River	 valleys	 of	 in-
dia	during	the	fourth	century	bce.	indian	medicine	developed	an	empirical	
tradition	of	pragmatic	medicine	that	even	surpassed	most	elements	of	Greek	
medicine	extant	at	the	same	time.	had	the	Greek	and	indian	cultures	come	
into	substantial	contact,	there	would	have	been	much	that	indian	physicians	
could	have	taught	the	Greeks.	While	the	empirical	medical	tradition	of	Greece	
ultimately	collapsed	in	a	sea	of	mysticism	and	superstition,	the	indian	clini-
cal	tradition	continued	to	develop	and	remains	the	basis	for	much	of	indian	
medicine	practiced	today.1	

The	indian	civilization	is	very	old.	as	long	ago	as	2500	bce,	the	native,	
dark-skinned	indian	peoples	had	developed	a	thriving	culture	that	 included	
their	own	written	language	in	the	indus	River	valley.2	about	1800	bce,	this	
culture	was	disrupted	by	the	same	aryan	invasions	that	ultimately	resulted	in	
the	aryan	settlement	of	iran	by	the	Persians	and	the	settlement	of	the	Mitan-
ni	in	northern	iraq.	Within	nine	hundred	years,	the	invaders	had	conquered	
most	 of	 india,	 reducing	 the	native	population	 to	 serf	 status	 and	preserving	
their	own	superior	social	position	by	imposing	a	caste	system	based	on	skin	
color.	Over	time,	however,	a	composite	culture	arose	in	the	indus	and	Ganges	
River	valleys	of	northern	india	 that	came	 to	be	known	as	 indo-aryan.	The	
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regions’	predominantly	animist	and	pantheistic	native	 religions	were	altered	
by	the	religious	and	social	 ideas	of	the	newcomers,	who	brought	with	them	
(or	perhaps	produced	after	their	arrival)	a	 large	body	of	 literature	called	the	
Vedas.	This	literature	was	embodied	in	four	sacred	books	written	in	Sanskrit	
that	were	supposedly	produced	by	divine	inspiration	sometime	in	the	ancient	
past.	The	Vedas	provided	detailed	 instructions	on	many	 subjects,	 including	
medicine	as	an	art	practiced	within	a	strongly	religious	context.	The	word	veda	
literally	means	“wisdom,”	and	the	aryan	word	for	physician,	vaidya,	means	
“he	who	knows	wisdom.”3	although	Vedic	thought	strongly	 linked	medical	
practice	with	 religion,	 it	 reserved	 a	 special	 place	 for	 the	physician	 that	was	
much	more	independently	defined	and	allowed	a	broader	scope	for	empirical	
experimentation	and	practice	than	did	any	of	the	other	medico-religious	tradi-
tions	of	antiquity.	

The	culture	of	 the	 indus	Valley	 achieved	a	high	degree	of	 stability	 and	
political	development,	only	to	have	its	achievements	overshadowed	when	the	
area	was	 incorporated	 into	 the	Persian	empire.	The	Persians	 call	 the	 indus	
people	 hindu	 because	 they	 had	 difficulty	 in	 pronouncing	 the	 letter	 I,	 and	
the	 name	 passed	 to	 later	 generations	 of	 Greek	 writers.	 later,	 in	 326	 bce,	
substantial	areas	of	the	indus	Valley	came	under	Greek	domination	when	al-
exander	brought	them	into	the	Macedonian	empire.	in	the	Ganges	Valley	to	
the	east,	however,	the	indo-aryan	culture	remained	fragmented	in	a	number	
of	rival	kingdoms	(mahajanapadas),	each	ruled	by	a	caste	of	warrior	aristocrats	
who	fought	frequent	wars	with	one	another.	The	situation	was	similar	to	the	
conditions	 in	 ancient	Sumer,	where	 rival	 city-states	battled	one	 another	 for	
centuries.	Warfare	seems	to	have	been	the	predominant	occupation	of	the	up-
per	classes	of	the	Ganges	Valley	civilization.4	

Warfare	is	a	powerful	stimulus	to	medical	development,	especially	when	
the	 most	 socially	 prominent	 classes	 of	 a	 society	 are	 directly	 involved	 in	 it.	
Frequent	wars	placed	a	premium	on	developing	medical	skills	that	could	be	
placed	 at	 the	 service	of	 the	 army	and	 the	warrior	 classes	 that	 fought	 them.	
although	 transmitted	 through	 the	 ages	 mainly	 by	 oral	 tradition,	 the	Vedas	
achieved	written	form	sometime	in	the	sixth	century	bce.	The	sections	deal-
ing	with	medicine	reflect	a	deep	concern	for	pragmatic	medicine	and	clinical	
applications,	and	it	is	not	surprising	that	the	Vedas	explain	how	to	integrate	
medical	 practice	 into	 the	 military	 organizations	 of	 the	 day.	Whereas	 Persia	
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failed	to	develop	an	empirical	medical	tradition	or	military	medical	service,	the	
indian	culture	of	the	same	period	developed	both	to	a	great	degree.

The	history	of	indian	medicine	can	be	divided	into	two	major	periods.	in	
the	earlier	Vedic	period	(1500–800	bce),	most	of	the	medical	 information	
and	practice	was	derived	from	the	Vedas.	The	later	brahminic	period	includes	
the	interval	from	800	bce	to	1000	ce,	after	which	indian	medicine	fell	un-
der	 the	 influence	of	 the	 islamic	conquest	 and	Muslim	physicians	 took	over	
medical	practice.	 initiating	 a	great	 religious	movement	of	 the	 sixth	 century	
bce,	buddhist	teachings	had	an	important	effect	on	indian	medicine.	dur-
ing	this	time	practitioners	founded	hospitals,	a	development	that	christianity	
did	not	bring	to	the	West	for	many	centuries.	buddha’s	rejection	of	the	caste	
system	also	led	to	the	medical	treatment	of	all	castes,	regardless	of	their	status.	
buddha	was	himself	a	prince	of	the	Kshatriya (warrior)	class	but	preached	the	
need	for	mercy	in	war,	including	the	obligation	to	treat	the	enemy	wounded.	

The	Vedic	system	of	medicine	was	called	ayurveda,	literally	“knowledge	
of	life”	or	“science	of	life.”5	its	rules	and	practices	were	contained	in	the	fourth	
Veda,	or	Atharva Veda,	a	collection	of	spells,	incantations,	and	medicants	con-
stituting	 the	 medical	 lore	 of	 the	 atharvan	 priests.	 ayurvedic	 medicine	 was	
further	codified	in	detail	in	two	major	treatises	by	charaka	and	Sushruta,	his-
torical	personalities	shrouded	in	myth	and	mysticism.	both	treatises	incorpo-
rated	centuries	of	Vedic	medical	knowledge	and	practice.	(Sometime	around	
600	ce,	 a	 third	book,	 the	Ashtanga Sangraha	by	Vagbhata,	 appeared.)	The	
Charaka Samhita	was	mainly	a	treatise	on	religious	medicine,	but	 its	strong	
empirical	emphasis	provided	pragmatic	protocols	for	dealing	with	specific	ill-
ness,	 diseases,	 and	 injuries.	The	 second	 work,	 the	 Sushruta Samhita,	 was	 a	
treatise	on	clinical	surgery,	although	it	too	reflects	a	strong	religious	emphasis.	
The	earliest	written	records	of	Vedic	culture	were	inscribed	on	birch	bark,	and	
little	remains	of	these	earlier	texts.	The	dates	when	the	samhitas	were	finally	
written	is	unknown,	varying	from	as	early	as	1000	bce	to	as	late	as	the	second	
century	ce.6	The	religious	belief	 that	all	 things	of	 this	world	are	 transitory	
led	the	indians,	especially	the	priestly	caste,	to	regard	permanent	records	as	a	
pointless	exercise	in	human	vanity.	however,	the	ancient	practice	of	requiring	
physicians	to	commit	these	texts	to	memory	and	repeat	them	orally	allowed	
their	contents	to	survive	throughout	the	ages,	so	much	of	their	substance	is	
retrievable.	
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indian	medical	theory	and	practice	evolved	within	the	context	of	the	social	
order	of	the	indo-aryan	societies	of	the	first	millennium	bce.	These	societies	
were	warrior	societies	in	which	a	strict	caste	system	was	imposed.	at	the	top	
of	the	social	order	were	the	brahmin	priests	whose	claim	to	social	status	rested	

in	their	being	“twice-born”	and	in	living	their	second	lifetime	on	the	way	to	
nirvana.	Their	strong	religious	orientation	and	the	belief	that	good	works	and	
merit	were	the	roads	to	the	ultimate	definition	of	their	soul	and	existence	made	
them	less	powerful	in	the	day-to-day	activities	of	the	state	than	their	religious	
status	would	suggest.	below	the	brahmin	priests,	but	clearly	above	them	in	
power	and	social	status,	were	the	Kshatriyas,	or	warrior	nobles,	who	actually	
governed	the	society	and	conducted	its	many	wars.	a	general	class	of	Vaishyas	
(freemen)	made	up	the	remaining	bulk	of	the	population.	Within	each	caste	
were	hundreds	of	subcastes,	numbering	perhaps	as	many	as	four	thousand.	

The	 organization	 of	 the	 indian	 state	 is	 contained	 in	 a	 book	 on	 polity	
called	the	Arthashastra,	a	Vedic	version	of	aristotle’s	Politics.	Some	idea	of	the	
social	order’s	military	nature	is	reflected	in	its	art	of	governing,	which	is	called	
dandaniti,	or	the	“science	of	cruelty.”	The	book	details	a	number	of	cruel	pun-
ishments	 for	 social	 transgressions	 and	 suggests	 that	 a	 fundamental	 political	
principle	required	the	use	of	terror	or	force	to	maintain	order	in	the	state.7	it	is	
unclear	what	influence	the	passive	ideology	of	buddhism,	with	its	emphasis	on	
individual	spirituality	and	the	cycle	of	existence,	had	on	actual	governmental	

practices.	in	all	probability,	the	indian	social	order	of	the	brahminic	period	

was	not	as	harsh	as	it	would	first	appear	and	probably	no	more	so	than	the	
christian	followers	of	augustine	found	the	government	of	Rome	to	be.

Perhaps	no	society	in	the	ancient	world	was	more	strongly	influenced	by	

religious	ideas	in	a	general	sense.	all	aspects	of	indian	social	life	had	religious	
elements	 to	 govern	 them.	 in	 principle,	 if	 not	 in	 fact,	 the	 brahmin	 priests,	

whose	position	was	obtained	through	purely	religious	means,	ruled	the	social	
order.	The	nonmaterial	orientation	of	religious	belief	permitted	the	priesthood	
to	regard	the	concerns	of	this	life	as	both	transitory	and	of	little	value.	at	the	

same	 time,	however,	 indian	 society	 faced	 the	practical	 challenge	of	 survival	

amid	 constant	warfare,	 a	 fact	 that	placed	 effective	governance	 in	 the	hands	

of	the	warrior	class.	its	preoccupation	with	war	led	to	a	strong	interest	in	the	

medical	treatment	of	the	armies.	This	mixture	of	religious	values	and	practical	
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military	demands	allowed	the	development	of	medicine	that,	while	strongly	
integrated	with	religious	ideas,	was	based	on	a	strong	empirical	tradition	of	clini-
cal	practice	and	was	of	great	use	to	the	army.	Whereas	in	other	cultures	of	the	
ancient	world	the	presence	of	a	powerful	priestly	caste	either	choked	off	the	
development	of	 empirical	medicine	 (Persia,	 israel)	 or	 reduced	 it	 to	 second-
rate	status	(egypt,	babylon),	neither	of	these	circumstances	occurred	in	india.	
instead,	a	 strong	 tradition	of	clinical	medicine	rooted	 in	a	hard	empiricism	
emerged.8	

Knowledge	of	military	practice	in	india	in	this	period	is	fragmentary.9	The	
aryan	 invaders	 introduced	 the	 horse	 and	 chariot	 to	 indian	 warfare	 against		
the	indigenous	peoples	of	the	region.	The	chariot	offered	an	enormous	advan-
tage	against	a	people	barely	out	of	the	Stone	age,	and	the	aryans	were	able	to		
establish	their	dominance	on	the	plains	of	the	indus	quickly,	driving	the	origi-
nal	peoples	into	the	jungles	and	forests.	aryan	infantry	depended	heavily	upon	
the	bow,	but	it	was	also	equipped	with	bronze	swords	and	axs.	a	portrayal	of	
Ravana,	the	monster	king	of	ceylon,	shows	him	equipped	with	the	weapons	
typical	of	 the	armies	of	 the	brahminic	period:	dagger	ax,	club,	mace,	 lasso,	
trident	 spear,	 crescent	 ax,	 cane	 arrow,	 incendiary	 arrow,	 leaf-point	 javelin,	
iron-tipped	spear,	sickle-sword,	sword,	battle	ax,	trident	dagger,	and	compos-
ite	bow.10	iron	weapons	did	not	appear	in	the	region	until	the	fifth	century	
bce,	 so	 the	metal	used	 in	 these	weapons	was	probably	bronze	or	copper.11	
Over	time,	the	chariot	gave	way	to	the	war	elephant	and	the	warhorse	as	the	
primary	mounts	of	 the	warrior	aristocracy,	with	 the	warhorse	being	held	 in	
almost	mystical	esteem.	by	 the	 sixth	century	bce,	indian	armies	had	 large	
cavalry	contingents.	

little	is	known	about	indian	tactics.	it	appears	that	the	bowmen	did	not	
carry	shields,	but	they	were	protected	in	battle	by	a	line	of	shield	bearers	armed	
with	 the	 javelin.	The	bowmen	 and	 shield	bearers	 also	 carried	broad-bladed	
swords.	While	the	main	tactical	 idea	was	to	decide	the	battle	by	 long-range	
fire	from	the	bow,	in	cases	when	this	gambit	failed,	the	battle	was	decided	in	
the	usual	melee	of	swordsmen,	javelineers,	and	cavalry	in	close	combat	sup-
ported	by	elephants	and	chariots.	alexander	faced	this	strategy	at	the	battle	of	
the	hydaspes	River	in	326	bce.12	The	indian	military	physician,	then,	had	
to	tend	the	usual	array	of	cuts,	bruises,	fractures,	and	penetration	wounds	that	

all	military	physicians	had	been	forced	to	deal	with	since	the	time	of	Sumer.
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indian Medicine
The	highly	empirical	nature	of	indian	medicine	is	what	gave	it	value	on	the	
battlefield.	This	empiricism,	however,	existed	within	a	strong,	overarching	re-
ligious	structure	that	governed	not	just	medical	practice	but	all	things	of	this	
world.	Yet	 the	doctrinal	 tension	that	characterized	religion	and	medicine	 in	
other	ancient	 societies	did	not	develop	 in	indian	society.	Rather,	 the	physi-
cian	saw	empirical	treatment	as	going	hand	in	hand	with	religious	practices—
omens,	incantations,	psalms,	prayer,	and	so	on—as	the	basis	of	good	medicine.	
a	fundamental	assumption	of	indian	medicine	held	that	the	physician	must	
treat	 the	 whole	 person	 in	 all	 his	 dimensions,	 including	 religious	 ones.	The	
physician	usually	began	medical	treatment	by	consulting	omens,	engaging	in	
ritual	incantations,	or	saying	a	prayer	over	the	patient.	having	completed	this	
phase,	 the	doctor	went	on	to	apply	empirical	 treatments,	 including	surgery.	
after	 the	 treatment,	 the	 physician	 concluded	 the	 procedure	 with	 more	 in-
cantations	 and	prayers,	 stressing	 as	 a	 cardinal	 rule	 that	 the	patient’s	mental	
state—such	as	being	at	one	with	himself	or	avoiding	certain	bad	habits—was	
vitally	important	to	successful	healing.

Unlike	 ancient	 hebraic	 and	 assyrian	 physicians,	 the	 indian	 doctor	 re-
garded	clinical	practices	as	a	separate	element	of	the	overall	medical	treatment	
but	performed	them	with	as	much	rigor	as	the	religious	element.	Unlike	Greek	
physicians	who	were	philosophically	against	religion,	myth,	and	superstition,	
the	indian	doctor	saw	no	reason	to	reject	religion	as	antithetical	to	empiricism.	
The	indians	saw	healing	as	a	process	that	involved	all	aspects	of	the	patient	and	
thus	joined	psychology	and	clinical	practice	with	little	difficulty.	Modern	med-
icine	is	only	beginning	to	recover	from	the	tension,	inherited	from	the	Greeks,	
between	psychological	and	empirical	aspects	of	healing	and	to	appreciate	the	
value	of	 the	patient’s	mental	 state	 in	the	recovery	process.13	Meanwhile,	 the	
union	of	the	two	approaches	was	a	cardinal	tenet	of	ancient	indian	medicine.

indian	medicine	stressed	that	recovery	from	illness	was	a	function	of	four	
factors.	Of	primary	importance	was	the	role	of	the	physician	in	both	a	reli-
gious	and	empirical	sense,	and	his	skill	was	highly	prized.	The	second	compo-
nent	was	the	quality	of	the	treatment	itself,	whether	involving	drugs	or	surgery,	
and	had	to	be	medically	precise	and	of	proven	clinical	value.	indian	medicine	
stressed	the	importance	of	the	quality	of	nursing	and	posttreatment	care,	in-
cluding	rest,	diet,	and	changes	 in	behavior,	administered	to	the	patient	as	a	
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third	independent	factor.	The	idea	that	a	successful	recovery	required	time	and	
rest	from	daily	rigors	represents	an	important	medical	advance,	one	that	Greek	
and	Roman	physicians	later	adopted.	The	final	element	of	successful	treatment	
encouraged	the	patient	to	cultivate	positive	mental	states,	which	involved	fol-
lowing	religious	strictures	and	even	changing	the	patient’s	thought	processes.	
The	use	of	the	chanted	mantra	as	a	means	to	relax	and	to	engender	alternative	
mental	states	played	an	important	role.	Modern	medicine	would	recognize	all	
of	these	factors	as	having	a	solid	empirical	base	in	a	successful	recovery.14	

While	this	analysis	emphasizes	the	clinical	 tradition	in	indian	medicine	
as	it	relates	to	the	practice	of	military	medicine,	two	major	theoretical	orien-
tations	of	 the	indian	medical	 tradition	deserve	attention.	The	first	was	 that	
man’s	general	physiological	health	depended	on	four	elements	within	the	body	
remaining	in	balance:	vata	(wind,)	the	most	powerful	and	dangerous	of	ele-
ments	 affecting	 health;	 pitta	 (bile);	 kapha	 (generally	 translated	 as	 cough	 or	
phlegm);	and	rakta	(blood).	as	long	as	these	four	elements	remained	in	bal-
ance,	good	health	was	assured.15	all	diseases	were	regarded	as	humoral	distur-
bances.	This	theory	strongly	resembles	the	Greek	humoral	theory	that	served	
as	the	basis	of	Greek	medicine	and	almost	without	change	was	transmitted	to	
the	West,	where	it	continued	to	be	used	at	least	until	the	eighteenth	century	
ce.	While	it	is	tempting,	as	some	authorities	have	done,	to	suggest	that	this	
humoral	theory	was	transmitted	to	the	Greeks	through	Persian	contacts	with	
both	cultures,	no	evidence	supports	this	view.	it	does	seem	unlikely	that	such	a	
central	medical	concept	would	have	developed	in	both	cultures	without	some	
transmission	mechanism,	but	that	mechanism	is	unknown.16	

The	second	guiding	theoretical	principle	of	indian	medicine	designated	
marmas	 (critical	points)	 in	 the	body	 that	had	profound	medical	 effects	and	
set	stringent	clinical	limits	on	medical	treatment.	each	marma	was	associated	
with	a	set	of	empirically	verifiable	symptoms	that	resulted	when	one	of	these	
critical	anatomical	points	was	damaged.	each	marma	had	its	own	name,	and	
the	medical	 texts	 list	107	of	 them.	Over	many	centuries,	 indian	physicians	
used	 their	 clinical	 observations	 to	 note	 the	 precise	 effects	 of	 wounds	 to	 or	
near	each	marma.	This	information	permitted	them	to	determine	with	some	
regularity	the	clinical	protocol	employed	for	each	injury	or	disease,	as	well	as	
the	prognosis	for	a	successful	outcome.	These	physicians	also	understood	that	
the	prognoses	for	injuries	to	certain	marma	were	not	very	good.	in	these	in-
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stances,	the	doctor’s	role	was	to	monitor	the	progress	of	the	injury	and	verify	
that	its	progress	matched	the	clinical	prognosis.	These	practices	strongly	paral-
lel	the	chronicling	of	empirical	clinical	observations	that	marked	the	writings	
of	hippocrates.	indian	physicians	were	great	recorders	and	classifiers	of	their	
clinical	experiences,	a	habit	that	produced	a	remarkably	large	medical	nomen-
clature	and	vocabulary.17	Whether	the	indian	practice	of	medical	classification	
was	transmitted	to	Greece	or	whether	it	developed	there	independently	is	not	
known;	however,	clearly	both	the	theory	of	humors	and	marmas	are	much	old-
er	in	indian	medicine	than	in	Greek	medicine.	The	idea	of	marmas	as	an	aid	
to	clinical	observation	is	found	in	the	Rig	Veda,	a	text	that	dates	from	between	
1500	and	1200	bce,	long	before	empirical	medicine	made	its	appearance	in	
Greece.18	 if	 one	 culture	 transmitted	medical	 knowledge	 to	 another,	 it	most	
certainly	ran	from	the	indians	to	the	Greeks	and	not	the	other	way	around.

indian	 understanding	 of	 human	 anatomy	 generally	 reflected	 the	 same	
limited	 anatomical	 knowledge	 found	 in	 the	other	medical	 traditions	of	 the	
ancient	 world.	 Much	 of	 this	 stemmed	 from	 the	 Vedic	 proscription	 against	
touching	the	dead	lest	one	be	defiled,	a	stricture	that	prevented	dissection.19	
but	their	working	knowledge	of	anatomy—that	is,	its	clinical	applications—
was	excellent	and	based	on	centuries	of	recorded	observation.	These	empirical	
observations,	codified	in	the	marmas	and	the	medical	texts,	served	to	underpin	
excellent	clinical	practice	albeit	one	devoid	of	anatomical	accuracy.	Medical	
practice	tended	toward	specialization,	as	did	all	medical	traditions	of	the	an-
cient	world,	but	not	to	the	degree	found	in	egypt.	The	religious	belief	that	
the	whole	person	had	to	be	treated	militated	against	the	egyptian	model	of	
extreme	overspecialization.

Medicine	was	not	taught	in	the	priests’	schools	or	academies.	it	was	ob-
tained	from	serving	long	apprenticeships	with	practicing	physicians,	a	model	
used	in	the	West	and	on	the	american	frontier	until	the	nineteenth	century.	
The	approach	to	medical	study	was	primarily	rational,	and	the	medical	educa-
tion	was	of	high	quality.	a	student’s	acceptance	into	the	profession	was	marked	
by	a	solemn	ceremony	in	which	an	oath	similar	to	the	hippocratic	oath	was	
administered.	as	part	of	his	medical	training,	the	apprentice	had	to	commit	
the	Veda	medical	texts	to	memory	and	be	able	to	repeat	and	chant	the	relevant	
sections.	his	extensive	education	required	the	memorization	of	formulas	for	
medical	 compounds	and	 the	entire	 sum	of	available	experiential	knowledge	
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of	surgical	and	medical	techniques.	Some	idea	of	the	difficulty	of	this	task	is	
obtained	from	the	fact	that	the	Sushruta Samhita	is	seventeen	hundred	pages	
long	and	the	Charaka Samhita	is	twice	as	long.

emphasis	was	placed	on	holistic	medicine,	or	on	treating	the	patient	with	
the	full	range	of	complementary	religious	and	empirical	means	available.	The	
role	of	 religion	 in	 indian	medical	 education	 is	 reflected	 in	 the	 fact	 that	 the	
Charaka Samhita	 placed	 religious	 treatment	 first.	 Meanwhile,	 the	 Sushruta 
Samhita	surgical	treatise	assigns	surgery	to	the	top	of	the	list	of	medical	treat-
ments.	Given	the	amount	of	medical	lore	that	the	apprentice	had	to	learn,	it	
is	likely	that	the	medical	training	of	the	indian	vaidya	was	the	most	rigorous	
in	the	ancient	world.

an	analysis	of	those	indian	empirical	techniques	most	useful	to	the	battle	
surgeon	reveal	a	level	of	clinical	practice	that	surpassed	that	found	in	classi-
cal	Greece	and,	in	some	other	areas,	even	the	medical	skills	of	Roman	mili-
tary	physicians.	The	eight	basic	 surgical	 techniques	available	 to	the	military	
surgeon	 included	 incision,	 excision,	 scraping,	puncturing,	probing,	provok-
ing	secretion,	suturing,	and	removing	“foreign	bodies”	by	using	various	types	
of	probes	to	determine	the	exact	location	of	missiles	that	had	penetrated	the	
body.	Other	treatments	included	injections	with	syringes,	cautery,	chemosur-
gery	 with	 caustic	 salves,	 hemostasis,	 and	 amputation.20	 competent	 surgery	
was	the	most	brilliant	achievement	of	indian	medicine,	and	indian	physicians	
operated	for	cataracts,	removal	of	bladder	stones,	tumors,	mastitis,	scrofulosis,	
goiter,	hydrocele,	hemorrhoids,	polyps,	anal	fistulas,	and	intestinal	occlusion.21	
indian	 surgeons	were	particularly	proficient	 in	 facial	 reconstruction	 surgery	
of	 the	 ear	 and	nose,	having	gained	 this	 expertise	 as	 a	 consequence	of	help-
ing	 people	 whose	 features	 were	 mutilated	 as	 punishments	 for	 breaking	 the	
law.	indian	surgeons	also	experimented	with	anesthetics.	around	1840,	James	
esdaile,	a	british	surgeon,	brought	to	england	the	indians’	use	of	hypnosis	as	
an	anesthetic.	The	idea	did	not	catch	on,	though,	as	chemical	anesthetics	had	
recently	made	their	appearance	in	Western	medicine.

With	such	an	extensive	practice	of	surgery,	 it	comes	as	no	surprise	 that	
indian	 doctors	 were	 well	 aware	 of	 the	 dangers	 of	 infection	 and	 recognized	
fever	as	an	indication	of	the	disease	process.	Unlike	Greek,	indian	medicine	
did	not	regard	pus	production	as	a	natural	and	beneficial	phenomenon;	 in-
stead,	practitioners	saw	infection	and	pus	consequences	of	improper	technique	
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on	the	part	of	the	physician.22	indian	physicians	recognized	that	some	types	
of	 injuries	 could	be	made	 fatal	 if	 the	 physician	 operated	 too	 closely	 to	 the	
patient’s	relevant	marma.	instructions	with	regard	to	cleansing,	treating,	and	

bandaging	wounds	make	it	clear	that	the	physician’s	incompetence	can	cause	
events	to	take	a	fatal	turn.	There	is,	for	example,	a	list	of	no	fewer	than	twenty	
things	 that	 can	 go	 wrong	 with	 a	 simple	 incision	 if	 the	 physician	 does	 not	
take	proper	care.23	The	idea	that	the	physician	himself	could	cause	infection	
through	improper	technique	was	not	introduced	into	Western	medicine	until	
well	into	the	nineteenth	century.	by	that	time,	the	germ	theory	of	contagion	
had	replaced	the	concern	over	marma.	

attempts	to	prevent	infection	are	clearly	reflected	in	the	detailed	instruc-
tions	 for	 treating	 wounds	 properly.	There	 are	 injunctions	 to	 carefully	 wash	
wounds	prior	to	further	treatment.	The	Sushruta Samhita	is	clear:	no	wound	
should	be	stitched	“as	long	as	the	least	bit	of	morbid	matter	or	pus	remains	
inside	it.”24	indian	physicians	developed	a	wide	variety	of	forceps	with	special	
shapes	for	extracting	foreign	matter	from	battle	wounds.	No	fewer	than	fifteen	
different	modalities	for	extracting	missiles	from	wounds	are	recorded,	includ-
ing	the	use	of	magnets	to	retrieve	pieces	of	iron	from	the	soldier’s	body.25	a	
variety	of	probes	were	also	used	in	wound	treatment.26	if	carefully	followed,	
the	 simple	 practice	 of	 thoroughly	 cleansing	 wounds	 would	 have	 drastically	
reduced	 infection	rates,	 especially	 for	 tetanus	and	gangrene.	Once	cleansed,	

wounds	were	treated	with	a	salve	made	of	honey	butter	 that	was	essentially	

the	same	honey-based	ointment	that	egyptian	physicians	used,	as	noted	in	the	
Smith	Papyrus.	as	seen	in	chapter	4,	until	the	invention	of	penicillin,	honey	as	
a	wound	dressing	was	the	most	powerful	bactericidal	compound	available	to	

medicine.27	Other	wound	dressings	included	ghee,	a	clarified	butter	that	was	
aged	in	special	tanks	and	prepared	over	long	periods	specifically	as	a	medicinal	

compound.
a	cleansed	and	treated	wound	was	sutured	with	special	needles	designed	

for	 the	 purpose.	 common	 suturing	 threads	 were	 made	 of	 cotton,	 chinese	

silk,	hemp,	linen,	and	even	horsehair.28	in	suturing	wounds	of	internal	organs,	
such	as	the	intestines,	indian	surgeons	used	the	heads	and	jaws	of	large	ants	as	

clamps.29	as	the	wound	healed,	the	ant	heads	were	gradually	consumed	by	the	

patient’s	body.	it	is	the	first	evidence	of	dissolvable	sutures	in	history.	
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Wound	 treatment	 was	 complete	 after	 following	 careful	 instructions	 on	
how	 to	 apply	 bandages.	 linen	 and	 cotton	 bandages	 were	 often	 tied	 in	 the	
shape	 of	 a	 figure	 eight	 (the	 svastika),	 and	 the	 knot	was	never	 tied	 over	 the	
wound	itself	but	always	above	it.	Medical	texts	detail	specific	instructions	for	

changing	bandages.	in	summer,	the	bandages	were	to	be	changed	every	day,	
while	in	winter	they	were	changed	every	three	days.	if	a	patient	was	in	pain,	
however,	the	physician	was	obliged	to	examine	the	wound	immediately.	Fol-
lowing	these	procedures,	undoubtedly	they	would	have	saved	the	lives	of	many	
wounded	soldiers.

india	was	one	of	the	most	malarial	countries	on	the	planet,	as	well	as	a	
breeding	ground	for	plague	and	cholera.	Not	surprising,	indian	doctors	were	
acutely	aware	of	the	possibility	of	epidemic,	and	indian	medicine	placed	great	
emphasis	on	prevention	through	personal	hygiene.	Physicians	recommended	
tooth	brushing,	chewing	betel	leaves,	anointing,	combing,	exercising,	getting	
massage,	regular	bathing,	and	eating	proper	food	as	a	way	of	preventing	illness.	
Special	instructions	were	issued	during	epidemics	to	avoid	fly-infested	food,	
dirty	water,	and	raw	vegetables.	The	effectiveness	of	indian	medicine	is	most	
obvious	in	that	for	thousands	of	years	indian	physicians	prevented	smallpox	
epidemics	by	inoculation,	a	technique	the	europeans	learned	from	the	Turks	
only	during	the	eighteenth	century.30	

indian	physicians	seem	to	have	been	the	first	to	use	the	tourniquet.	The	

development	of	the	tourniquet	resulted	from	the	need	to	treat	snakebites.	The	

bites	of	deadly	poisonous	snakes	were	a	serious	medical	problem	for	alexan-
der’s	 troops	during	his	 invasion	of	 the	 indus	Valley.	having	 found	his	own	
physicians	helpless	to	deal	with	the	problem,	alexander	commandeered	indian	

physicians	 to	 treat	 his	 stricken	 soldiers.	These	 physicians	 treated	 snakebites	
by	tying	off	the	area	of	the	bite	with	a	pressure	tourniquet	to	stop	the	poison	

from	infecting	the	body	through	the	bloodstream.	Modern	experiments	show	
that	this	technique	was	effective	at	stopping	venous	blood	flowing	back	to	the	
heart.31	after	lancing	the	wound,	the	tourniquet	allowed	arterial	blood	to	flow	

out	of	the	open	wound	and	cleanse	the	poison	from	the	body.	This	use	of	the	
tourniquet	does	not	constitute	the	introduction	of	the	hemostatic	tourniquet	

of	 later	 invention;	however,	 its	place	 in	 the	Sushruta	 constitutes	 the	 instru-

ment’s	first	documented	medical	use	in	history.32	
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Perhaps	even	more	impressive	was	the	remarkable	ability	of	indian	phy-
sicians	 to	 invent	 a	 clinical	procedure	 for	 surgical	 amputation.	 it	 is	 amazing	
to	discover	this	innovative	technique	in	the	indian	medical	texts.	The	Vedic	
texts	even	record	 the	 replacement	of	amputated	 limbs	with	 iron	prostheses.	
Greek	 physicians	 never	 mastered	 amputation	 and	 only	 rarely	 attempted	 it.	
hippocrates	 warned	 against	 its	 use	 as	 almost	 always	 resulting	 in	death.	 in-
dian	doctors	apparently	performed	amputations	with	some	regularity	and	were	
fairly	successful	at	it.33	it	also	seems	likely	that	they	regularly	used	wine	and	
other	drugs	as	primitive	anesthetics	to	dull	pain	during	these	operations.34	The	
massive	bleeding	that	often	accompanied	these	operations	was	controlled	by	
cautery	with	a	hot	iron	rod	or	by	immersing	the	amputated	limb	stub	in	hot	
oil,	 techniques	 still	 commonly	used	during	 the	american	civil	War.	 it	 also	
seems	likely	that	surgeons	familiar	with	the	tourniquet	in	treating	snakebites	
would	have	eventually	stumbled	upon	its	use	as	a	hemostatic	device	to	stem	
bleeding	in	amputation.

indian	medicine	developed	an	extensive	materia	medica	of	more	than	six	
hundred	identifiable	botanical	compounds	and	over	twice	as	many	drugs	and	
medicants	as	found	in	the	pharmacopoeia	of	Greek	physicians.35	The	stress	on	
botanical	compounds	instead	of	the	chemical	compounds	that	the	egyptians	
used	seems	more	in	line	with	the	tradition	of	babylonian	and	assyrian	medi-
cine.	There	is	no	evidence	that	indian	doctors	used	any	chemical	compounds	
such	as	copper	sulfate.	The	Vedic	texts	mention	a	class	of	herbs	that	were	used	
specifically	for	treating	battle	casualties,	including	visalya to	stop	bleeding	and	
vishalya karani	for	those	knocked	unconscious.36

indian Military Medicine
The	constant	warfare	among	the	tribal	principalities	of	the	Ganges	Valley	civi-
lization	 and	 the	 prominent	 role	 of	 aristocratic	 warrior	 castes	 in	 these	 wars	
inevitably	engendered	a	concern	for	military	medicine	among	the	most	pow-
erful	 members	 of	 society.	This	 concern	 is	 evident	 from	 the	 earliest	 days	 of	
Vedic	society.	One	of	the	oldest	texts,	the	Rig	Veda,	written	in	the	mid-	to	late	
second	millennium	bce,	contains	accounts	of	battles,	weapons,	and	wounds	
and	is	complete	with	a	list	of	medical	treatments	used	to	treat	battle	wounds.37	
The	early	Vedic	texts	mention	the	presence	of	military	physicians	in	war,	and	
Vedic	mythology	tells	the	story	of	the	aswins,	celestial	physicians	who	were	
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worshiped	by	the	early	Vedics	 for	their	skill	 in	providing	medical	 treatment	
to	the	wounded	on	the	battlefield.38	Unlike	the	medical	mythology	of	ancient	
Sumer,	babylon,	egypt,	assyria,	and	Greece—all	of	which	note	the	presence	of	
godlike	physicians	who	watch	over	the	practice	of	medicine—only	the	Vedic	
god	of	medicine	is	identified	as	a	military	physician.

The	importance	of	war	and	the	central	place	of	military	medicine	as	a	for-
mative	force	in	indian	medicine	are	testified	to	by	the	fact	that	the	doctor	who	
specialized	in	surgery	was	called	the	shalyahara.	With	the	word	shalya	mean-
ing	“arrow”	and	hara	meaning	“remover,”	the	Vedic	term	for	surgeon	clearly	
demonstrates	its	military	origins.39	From	the	earliest	times,	military	physicians	
regularly	 accompanied	Vedic	 armies.	The	Rig	Veda	 indicates	 that	 legs	were	
amputated	and	 replaced	by	 iron	 substitutes,	 injured	eyes	were	plucked	out,	
and	arrow	shafts	were	extracted	from	the	limbs	of	aryan	warriors.40

The	concern	for	military	medicine	is	also	evident	in	other	texts.	The	in-
structions	given	by	bhisma	to	Yudisthira	the	king	were	that	he	had	to	know	
not	 only	 the	 methods	 of	 warfare	 but	 also	 the	 diseases	 and	 injuries	 that	 af-
flicted	his	troops.	The	king	was	ordered	to	take	proper	care	and	ensure	that	the	
means	to	protect	and	treat	the	troops	on	the	battlefield	were	at	hand.	drugs	
and	medicines	were	to	be	stockpiled	in	advance,	and	surgeons	were	always	to	
be	in	attendance.41	Other	texts	instructed	the	commanders	of	the	army	to	use	
physicians	 to	 inspect	 campsites	 and	 to	maintain	 the	 cleanliness	of	 the	 food	
and	water	supply.42	The	solid	empirical	reasons	for	carrying	out	these	hygienic	
practices	were	listed	in	detail.	The	Mahabharata bids	the	commander	to	main-
tain	four	types	of	physicians	in	his	camp,	some	of	which	should	be	expert	in	
treating	poisoning	cases	and	others	in	extracting	arrowheads	from	the	body.43	

Still	other	texts	note	that	doctors	were	to	attend	the	army	while	on	the	
march	and	that	the	physician	had	the	responsibility	for	treating	injuries	and	
ensuring	a	proper	 food	 supply.44	a	 separate	 section	describes	 the	preventive	
health	measures	 to	maintain	the	fitness	of	 the	army.	The	Arthashastra	offers	
more	clues	to	an	effective	military	medical	service.	it	describes	the	existence	
of	 a	 military	 ambulance	 corps	 drawn	 by	 horses	 and	 elephants.	The	 armies	
were	regularly	attended	by	complements	of	surgeons,	and	the	commander	was	
enjoined	to	see	that	sufficient	doctors,	instruments,	drugs,	and	cloth	for	ban-
dages	were	 in	the	baggage	train.	also	mentioned	is	 the	presence	of	women,	
who	provided	food	and	beverages	to	the	troops	and	recited	encouraging	words,	
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in	the	first	evidence	of	the	use	of	female	nurses.45	The	importance	of	the	medi-

cal	corps	is	further	testified	to	by	the	directives	that	the	medical	tent	be	placed	
near	the	king’s	command	tent	and	that	a	flag	be	flown	from	the	medical	tent	so	

that	its	location	could	be	easily	found,	thus	minimizing	the	delay	in	bringing	
the	wounded	to	it.46	Finally,	the	king	was	instructed	to	accompany	the	physi-
cian	on	regular	visits	 to	the	wounded	and	to	praise	 the	bravest	men,	 lifting	
their	spirits	and	aiding	their	recovery.47	Nowhere	else	in	the	early	ancient	world	
is	there	evidence	of	a	military	medical	service	so	organized	and	so	integrated	
into	the	military	structure	as	the	indian	military	medical	corps.	indeed,	one	
gets	the	impression	that	a	great	deal	of	the	empirical	clinical	medicine	in	the	
indian	 tradition	 stemmed	 from	 the	 military	 physicians’	 efforts	 to	 treat	 the	
myriad	casualties	that	resulted	from	the	almost	endless	wars.

a	remarkable	aspect	of	the	indian	medical	corps	was	the	recognized	status	
of	 physicians	 and	 surgeons	 as	 noncombatants,	 a	 development	 that	 did	 not	
come	about	until	much	 later	 in	 the	West.48	This	 status	must	have	been	be-
stowed	grudgingly	 in	 the	ancient	world	and	then	only	on	those	professions	
that	were	 seen	 to	have	great	value	 to	 the	military	effort.	The	 frequent	wars	
fought	by	armies	of	warrior	aristocrats	led	to	a	code	of	military	chivalry	that	
served	to	reduce	the	horror	of	war.	in	the	“Shanti-parva,” for	example,	soldiers	
were	instructed	that	they	should	cease	fighting	if	their	opponent	became	dis-
abled.	Moreover,	a	weak	or	wounded	man	should	not	be	slain.	any	warrior	
who	threw	down	his	weapons	and	pleaded	for	his	life	should	also	be	spared.	a	
wounded	soldier	should	either	be	sent	home	or,	if	brought	to	the	victor’s	tent	
as	a	prisoner,	should	have	his	wound	attended	by	military	physicians.	Further	
injunctions	prohibited	killing	those	who	were	weakened	by	thirst	and	fatigue	
or	who	had	been	driven	insane.	camp	followers	were	also	to	be	spared.49	The	
recognized	role	of	the	physician	in	ethically	enforcing	these	edicts	presaged	his	

role	in	modern	times	by	almost	two	thousand	years.
The	 Sushruta Samhita	 has	 already	 been	 mentioned	 as	 a	 masterpiece	 of	

surgical	knowledge.	The	fact	that	many	of	its	clinical	descriptions	address	the	

injuries	that	would	be	routinely	encountered	on	the	battlefield	lends	credence	
to	the	idea	that	military	medicine	helped	spur	the	development	of	the	general	

indian	medical	tradition.	The	Sushruta Samhita	addresses	a	full	chapter	to	sur-

gical	appliances,	bandages,	dressings,	and	medicinal	plasters	that	had	primary	
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military	applications.50	One	section	on	belly	wounds	is	brutally	graphic.	here	
the	author	describes	what	to	do	when	the	patient’s	belly	has	been	ripped	open	
and	his	intestines	have	spilled	upon	the	ground.	The	author	explains	a	proce-
dure	for	replacing	the	slippery	coils	back	into	the	body	cavity.	if	the	intestines	
have	been	exposed	too	long	and	have	dried,	the	physician	is	to	first	wash	them	
in	milk	and	then	lubricate	them	with	ghee	before	replacing	the	intestines.	if	
the	 intestines	 are	 perforated,	 the	 tears	 must	 be	 sewn	 before	 being	 returned	
to	the	body	cavity.51	The	author	seems	to	be	dealing	with	the	kinds	of	belly	
wounds	found	only	on	the	battlefield,	and	the	description	is	far	too	accurate	
not	to	have	been	recorded	by	a	physician	who	had	direct	experience	with	this	
type	of	wound—in	short,	a	military	surgeon.

Nowhere	in	the	early	ancient	world	does	one	encounter	a	medical	tradi-
tion	 that	 was	 more	 empirically	 and	 pragmatically	 oriented	 than	 the	 indian	
tradition.	 it	 far	 surpasses	 anything	 that	 came	 before	 it,	 and	 in	 most	 major	
aspects—its	 empirical	description	of	 clinical	 conditions,	 treatment	of	 infec-
tion,	 surgical	 skill,	hemostasis,	drugs,	 and	 amputation—surpassed	 any	 level	
of	medical	development	until	the	time	of	Rome.	No	military	medical	service	
of	the	ancient	world	except	Rome’s	surpassed	that	of	the	indian	armies.	The	
close	integration	of	the	medical	profession	within	the	military	forces	of	the	day	
represented	a	major	advance	in	military	medicine,	as	did	the	status	of	physi-
cians	as	noncombatants	and	the	accompanying	codes	of	behavior	that	limited	
the	killing	of	the	enemy	and	dictated	doctors’	care	for	the	enemy	wounded.	

Most	impressive	was	the	manner	in	which	indian	physicians	fit	their	pro-
fessional	 status	and	 the	empirical	practice	of	medicine	and	surgery	 into	 the	
larger	religious	context	of	indian	society	without	sacrificing	the	effectiveness	of	
their	clinical	practice.	For	most	of	the	societies	of	the	ancient	world,	this	prag-
matic	compromise	of	religion	and	medicine	never	occurred.	The	general	result	
was	that	elsewhere,	medical	discovery,	experimentation,	and	clinical	practice	
remained	at	much	lower	levels	than	in	indian	society.	Since	no	evidence	shows	
that	any	of	the	clinical	knowledge	of	ayurvedic	medicine	ever	found	its	way	
to	the	West	through	cultural	transfer,	perhaps	the	most	enduring	legacy	of	the	
indian	vaidya	is	the	idea,	evident	in	the	West	only	after	the	Renaissance,	that	
religion	and	medicine	can	live	well	together	as	long	as	the	central	focus	of	both	
rests	on	the	inherent	value	of	the	human	being	as	he	is	found	on	this	earth	
rather	than	as	he	will	be	found	in	some	afterlife.
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This	is	a	good	place	to	remind	the	reader	that	the	development	of	medicine	as	
a	cultural	achievement	of	the	civilizations	of	the	ancient	world	did	not	occur	in	
any	systematic	manner	that	can	be	attributed	to	ancient	civilization	as	a	whole.	
Medicine	developed	almost	uniquely	within	the	confines	of	each	separate	cul-
ture,	with	little	in	the	way	of	knowledge	transfer	from	one	culture	to	another.	
even	in	those	ancient	societies	that	coexisted,	the	degree	of	transfer	of	medical	
knowledge,	where	it	happened	at	all,	tended	to	be	remarkably	small.	in	other	
instances,	when	the	empires	collapsed,	whole	traditions	and	bodies	of	medi-
cal	knowledge	were	completely	lost	without	any	information	passed	on	to	the	
rulers	of	the	succeeding	empires.	Thus,	the	long,	written	clinical	tradition	of	
assyrian	medical	pragmatism	died	with	that	empire	and	deprived	the	Persians	
and	Greeks	of	any	benefit	that	might	have	accrued	from	it.	The	predominant	
cultural	biases	of	a	given	ancient	civilization	so	strongly	shaped	each	separate	
medical	tradition	as	to	present	almost	insurmountable	barriers	to	the	transfer	
of	medical	knowledge	from	one	age	to	the	next.	One	major	exception	was	Greek	
medicine,	which	had	a	significant	impact	on	Roman	medicine	and,	ultimately,	
on	the	general	medical	tradition	of	the	West.

Greek Medicine
Western	medical	histories	often	portray	the	Greeks	as	the	“fathers	of	modern	
empirical	medicine.”	This	claim	is	based	on	three	fortuitous	events,	none	of	
which	involved	the	quality	of	Greek	medical	knowledge	or	practice	per	se.	First,	
of	the	major	ancient	civilizations,	the	Greeks	were	the	first	to	write	in	a	lan-
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guage	 that	 the	entire	population	of	 their	 culture	as	well	 as	 foreigners	could	
understand.	This	written	language	was	distinct	from	the	ideographic-phonetic	
cuneiform	and	hieroglyphics	of	previous	cultures	that	were	used	only	as	ad-
ministrative	 languages.	The	availability	of	common	writing	ensured	a	much	
wider	distribution	of	written	information	than	had	previously	been	possible.	
Second,	Greek	literature’s	importance	rests	in	the	fact	that	more	so	than	any	
other	ancient	civilization,	much	of	it	had	the	good	fortune	to	survive	for	analy-
sis	by	later	generations.	Third,	the	incorporation	of	Greece	into	the	Roman	
imperium	assured	that	for	almost	seven	hundred	years,	Greek	medical	thought	
and	practice	received	wider	dissemination	than	any	other	medical	tradition	of	
the	ancient	world,	a	circumstance	that	secured	its	place	at	the	roots	of	Western	
medicine.	The	result	of	these	factors	was	the	idealization	of	many	aspects	of	
Greek	culture,	 including	medicine,	as	a	sort	of	golden	age	 in	which	clinical	
medical	practice	occurred	for	the	first	time.	The	corollary	assumption	was	that	
Greek	medical	skills	had	reached	some	sort	of	pinnacle	of	accomplishment	not	
seen	before	in	the	ancient	world.	

Greek	medicine	can	be	correctly	regarded	only	as	the	major	source	of	West-
ern European	medicine,	however,	and	only	because	when	compared	to	Sumer,	
egypt,	assyria,	and	india,	Western	europe’s	lower	state	of	general	social	de-
velopment	had	not	produced	a	medical	tradition	of	any	value	before	that	of	
the	Greeks	appeared.	Viewed	in	this	context,	the	Greek	theory	and	practice	
of	medicine	was,	in	most	respects,	less	advanced	than	that	of	numerous	earlier	
civilizations	of	 the	Middle	east	 and	asia.	Moreover,	many	medical	 innova-
tions	commonly	attributed	to	the	Greeks	were	already	long	established	clinical	
practices	in	the	medical	traditions	of	previous	ancient	cultures.	among	these	
“innovations”	 associated	 with	 the	 Greeks	 are	 the	 mystic	 power	 of	 numbers	
in	the	progress	of	disease	(babylon,	israel,	assyria);	a	code	of	medical	ethics	
and	behavior	(Sumer,	babylon,	india);	the	dignity	of	the	medical	profession	
as	a	separate	social	order	(all	ancient	cultures	placed	their	priest-physicians	at	
a	high-level	 status);	 the	use	of	 the	pulse	 in	diagnosis	 and	prognosis	 (egypt,	
assyria);	the	recording	of	surgical	procedures	(almost	all	ancient	cultures	that	
could	 write);	 decompressive	 trephining	 (a	 medical	 practice	 since	 Neolithic	
times);	treating	and	preventing	infection	(all	except	Persia	and	israel);	wound	
washing	(Sumer,	egypt,	india);	bandaging	(egypt,	india,	and	others);	sutur-
ing	(egypt,	india);	and	hemostasis	(egypt,	india).	at	most	the	Greeks	can	be	



Greece, 500–147 BCE 143

said	to	have	reinvented	them	and,	most	important,	transmitted	them	into	the	
corpus	of	Western	medical	knowledge.

Greek	 medicine	 can	 be	 divided	 into	 two	 developmental	 phases:	 pre-
classical	medicine	(1200–550	bce)	and	classical	medicine	(550–136	bce).	
The	alexandrian	period	is	included	in	the	later	category,	when	Greek	medical	
empiricism	reached	its	height	and	entered	the	larger	scientific	world	beyond	
Greece	proper.	The	two	periods	closely	correspond	to	medicine	as	magic	and	
medicine	as	science,	although	even	in	the	pre-classical	period	there	are	exam-
ples	of	pragmatic	medicine	that	are	mostly	confined	to	military	medicine.	and	
it	is	beyond	doubt	that	after	hippocrates’s	era,	Greek	medicine	still	contained	
a	strong	element	of	pre-classical	mysticism	and	magic	that	coexisted	alongside	
the	empirical	school,	retaining	both	its	status	and	clientele.	before	the	Roman	
occupation,	there	probably	was	never	a	period	in	Greek	history	when	people	
visited	physicians	for	help	more	than	they	relied	upon	witches	and	sorcerers.1	

Pre-classical	Greek	medicine,	like	the	early	medicine	of	Sumer	and	egypt,	
was	closely	associated	with	magic	and	religion.	The	Greeks	arrived	at	the	idea,	
common	to	all	ancient	peoples	in	the	early	stages	of	development,	that	disease	
and	illness	were	visited	upon	sinful	humans	by	angry	gods.	apollo	cast	plagues	
and	epidemics	upon	humans	as	punishment	or	signs	of	displeasure,	but	apollo	
also	cured	 those	he	 struck	down.	like	other	earlier	peoples,	 the	Greeks	de-
veloped	 the	 idea	 that	 humans	 could	 placate	 the	 gods’	 anger	 through	 ritual	
and	 sacrifice,	 and	 these	 practices	 formed	 the	 center	 of	 early	 Greek	 religion	
and	medicine.	Medicine	during	this	phase	was	almost	entirely	prognostic	and	
prophylactic	in	approach	insofar	as	it	was	intended	to	avert	or	cure	disease	by	
ritual	sacrifice,	 including	human	sacrifice;	rites	of	placation	and	atonement;	
and	purifying	rituals.2	in	all	its	important	respects,	the	development	of	early	
Greek	medicine	was	remarkably	similar	to	that	found	in	the	earlier	stages	of	
other	ancient	cultures.

Glimmers	of	empiricism	emerged,	however,	especially	in	the	practice	of	
military	medicine.	The	 importance	of	warfare	 in	 spurring	 the	development	
of	clinical	pragmatism	in	early	Greek	medicine	is	revealed	in	the	fact	that	the	
old	 ionian	word	 for	physician,	 iatros,	meant	 an	 “extractor	of	 arrows.”3	The	
hindu	word	for	physician	had	a	similar	meaning,	one	that	reflected	early	in-
dian	history’s	state	of	almost	constant	warfare,	which	also	greatly	affected	the	
development	of	medicine	in	india.	The	attachment	of	Greek	physicians	to	the	
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early	religious	priesthood	was	never	as	complete	as	it	was	in	egypt	but	never	so	
separate	as	it	was	in	Sumer	or	assyria.	Greek	medicine’s	attachment	to	religion	
remained	 formal	 and	 intrinsic	 in	 times	of	peace,	but	 in	 times	of	war	when	
clinical	practice	was	at	a	premium,	it	was	a	different	issue.	it	was	precisely	the	
medical	 realities	 of	 the	 battlefield	 that	 initially	 engendered	 and	 then	 much	
later	sustained	the	clinical	aspects	of	pre-classical	medicine.

The	evidence	that	war	stimulated	empirical	medical	pragmatism	is	clear	
in	 the	 Iliad,	 where	 both	 regular	 physicians	 and	 well-experienced	 warrior	
chieftains	 administer	 medical	 treatment.	 homer’s	 noting	 that	 two	 sons	 of	
aesculapius,	Machaon	and	Podalirius,	were	commanders	of	ships	and	“good		
physicians	both”	was	the	first	mention	 in	Greek	history	of	physicians	being	
present	with	 a	Greek	military	 force.4	Throughout	 the	 Iliad	 are	 examples	of	
physicians	 treating	 the	 wounded,	 who	 are	 usually	 dragged	 from	 the	 battle-
field	by	their	compatriots,	placed	aboard	a	chariot,	and	taken	to	the	rear	to	
be	treated	in	medical	huts.	While	homer	cites	examples	of	physicians	using	
songs,	spells,	and	incantations	to	heal	the	wounded,	there	are	more	instances	
of	physicians	attempting	clinical	treatments.	a	typical	clinical	picture	emerg-
es	of	a	physician	calming	a	wounded	soldier	by	giving	him	a	drink	of	wine,	
loosening	the	soldier’s	clothing	in	the	area	of	the	wound,	washing	the	wound	
with	 warm	 water,	 and	 then	 examining	 the	 wound.	 he	 describes	 spear	 and	
arrow	points	being	withdrawn	 from	the	body	by	widening	 the	wound,	 fol-
lowed	by	treatment	with	“pain	relieving	herbs”	or	the	application	of	the	juice	
of	some	“bitter	root,”	and	bandaging	the	wound	with	a	woolen	cloth.	in	one	
instance,	Machaon	sucked	blood	out	of	the	wound	after	extracting	an	arrow	
from	 Menelaus’s	 leg,	 a	 practice	 that	 survived	 down	 to	 the	 “woundsuckers”	
who	attended	duelists	 in	the	eighteenth	century.5	as	 in	earlier	cultures,	war	
stimulated	the	development	of	clinical	techniques	to	deal	with	the	wounded	
and	played	a	strong	role	in	early	Greek	medicine.

For	the	most	part,	however,	magic	and	sorcery	remained	the	predominant	
mode	of	pre-classical	medical	treatment	and	retarded	the	development	of	sur-
gery	and	of	a	useful	Greek	materia	medica.	Greek	pharmacology	of	the	period	
was	medically	useless,	consisting	mostly	of	esoteric	sacred	potions	whose	value	
lay	 in	 appeasing	 the	 gods.6	The	 tradition	 of	 magic	 was	 tempered,	 however	
slightly,	by	commonsense	clinical	treatments	derived	from	the	inventiveness	of	
physicians	and	soldiers	confronted	with	the	cruel	reality	of	war	injuries.	The	
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medical	tradition	remained	oral,	and	medical	training	was	informal	when	it	
existed	at	all.	No	written	medical	texts	date	from	this	period.

as	 Greek	 society	 gradually	 recovered	 from	 the	 dark	 ages	 that	 followed	
the	collapse	of	the	archaic	Greek	civilization,	the	conditions	that	sustained	a	
purely	magico-religious	medicine	began	to	erode.	as	a	consequence	of	devel-
opments	in	philosophy,	by	the	sixth	century	bce	Greek	thinkers	of	the	ionian	
Peninsula	began	to	experiment	with	the	systematic	use	of	the	mind	linked	to	
empirical	observation	and	explanation.	it	is	an	interesting,	if	inexplicable,	fact	
that	most	of	the	best	minds	of	the	classical	period,	 including	all	of	Greece’s	
great	physicians,	seem	to	have	come	from	the	coastal	colonies	of	ionia	or	its	
outlying	islands	and	not	from	the	city-states	of	mainland	Greece.	The	period’s	
major	schools	of	medical	thought	were	all	outside	the	Greek	mainland	at	cos,	
crotona,	Sicily,	Rhodes,	and	cyrene.7	The	period	of	Greek	classical	thinking	
was	marked	by	its	systematic	emphasis	on	empirical	observation.	This	focus	
is	said	to	have	originated	with	Thales	of	Miletus	(639–544	bce)	and	his	suc-
cessful	prediction	of	an	eclipse	by	“listening	to	my	mind.”	emerging	was	the	
revolutionary	Greek	idea,	forever	after	the	underpinning	of	Western	intellec-
tual	 history,	 that	 it	 was	 possible	 to	 understand	 the	 world	 through	 rational	
applications	of	reason	and	empirical	evidence	rather	than	with	magic	and	re-
ligion.	This	new	perspective	placed	a	premium	on	observation	and	 system-
atic	thought,	first	in	philosophy,	then	in	science,	and	then	in	every	discipline.	
This	approach	to	learning	constituted	the	beginnings	of	a	new	epistemology	of	
knowledge	that	represented	a	direct	challenge	to	the	way	pre-classical	Greeks	
explained	the	world.8	

While	 the	debate	over	which	rational	perspective	was	to	be	used	to	the	
most	 benefit	 continued	 for	 centuries,	 the	 novel	 idea	 of	 using	 evidence,	 in-
vestigation,	 observation,	 and	 systematic	 rules	 of	 thinking	 (logic)	 to	 explain	
the	world	and	guide	one’s	actions	set	the	stage	for	the	emergence	of	the	more	
clinical	 practice	 of	 medicine	 in	 Greece.	Whereas	 in	 the	 pre-classical	 period	
medicine	was	seen	as	an	integral	branch	of	religion,	medical	thinking	in	the	
classical	era	became	an	integral	branch	of	natural	philosophy.	This	shift	put	
in	place	the	foundation	for	the	establishment	of	an	early	science	of	medicine	
based	on	clinical	observation	and	experiment.	

The	 contribution	 of	 the	 most	 famous	 Greek	 physician,	 hippocrates	 of	
cos	(460–370	bce),	rested	more	in	his	method	than	in	his	medical	innova-
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tions.9	his	crystallization	of	Greek	empirical	medical	practice	into	the	Corpus 
Hippocraticum,	a	canon	of	some	sixty	books	on	various	medical	subjects,	suc-
ceeded	in	raising	Greek	medical	practice	to	new	social	and	ethical	standards.10	
More	 significant,	 however,	 was	 his	 methodological	 insistence	 that	 medical	
theory	and	practice	be	based	upon	clinical	observations,	and	he	rooted	medi-
cal	practice	in	clinical	applications	that	supported	what	he	believed	to	be	the	
natural	tendency	of	the	body	to	cure	itself.11	hippocrates	was	the	first	Greek	
physician	to	base	his	medical	diagnoses	on	a	systematic	and	empirical	set	of	
observable	 conditions,	 including	 the	patient’s	 facial	 appearance,	pulse,	 tem-
perature,	respiration,	excreta,	sputum,	and	body	movements.12	This	practice	
remains	the	basis	of	medical	diagnosis	to	this	day.	it	is	worth	noting,	however,	
that	every	one	of	the	clinical	indicators	that	hippocrates	employed	was	used	
similarly,	at	one	time	or	another,	by	physicians	of	earlier	medical	traditions.	
empiricism	was	new	to	the	Greeks	but	not	to	the	ancient	world.

hippocrates	by	no	means	dominated	Greek	medicine	during	his	lifetime.	
indeed,	it	is	fair	to	say	that	empiricism	did	not	influence	the	everyday	world	of	
Greek	society	at	all.	any	advances	in	systematic	thinking	remained	confined	
to	a	small	circle	of	society,	itself	afloat	upon	a	small	segment	of	freemen	atop	a	
society	of	slaves	and	resident	aliens.	Moreover,	Greek	thinkers	seemed	to	have	
a	particular	proclivity	for	pure	thought	as	opposed	to	applied	science,	and	few	
philosophers	and	scientists	during	the	classical	period	ventured	into	the	world	
of	applied	pragmatism.	archimedes,	the	great	engineer,	tinkered	with	mechan-
ics	 for	his	 own	 amusement	 and	devised	 the	 famous	 screw	 for	 lifting	water.	
but	when	he	was	asked	to	write	a	handbook	on	engineering,	he	refused:	“he	
looked	upon	the	work	of	the	engineer	and	every	art	that	ministers	to	the	needs	
of	life	as	ignoble	and	vulgar.”13	Greek	physicians	were	regarded	as	craftsmen	
engaged	in	physical	labor	and	did	not	hold	high	status	in	Greek	society.	Unless	
hired	by	a	city	as	its	doctor,	the	Greek	physician	was	forced	into	a	peripatetic	
existence,	traveling	from	place	to	place	in	search	of	paying	patients.	This	wan-
dering	effectively	precluded	the	rise	of	medical	schools.	The	Greek	physician	
learned	his	trade	as	an	apprentice	to	his	master.	Since	a	reputation	for	failure	
was	 likely	 to	 affect	his	financial	opportunities,	 the	Greek	physician	 stressed	
prognosis	over	diagnosis,	an	emphasis	that	weakened	the	quality	of	Greek	em-
pirical	observation.	Physicians	often	refused	to	treat	cases	that	were	difficult	or	
unlikely	to	recover	in	order	to	avoid	the	stigma	of	failure.14
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The	 technical	 base	 of	 Greek	 society	 was	 decidedly	 primitive	 compared	
with	the	great	empires	of	babylon,	assyria,	and	egypt.	The	failure	of	the	Greek	
city-states	to	achieve	any	sort	of	central	political	authority	that	could	direct	
resources	on	a	large	scale	meant	that	in	many	areas	Greek	technology	lagged	
behind	 that	of	earlier	cultures	on	a	 state-by-state	basis.	One	beneficial	con-
sequence	of	 this	political	 fragmentation,	however,	was	 that	 it	prevented	 the	
development	of	a	powerful	priesthood	 that	controlled	medical	 thought	and	
practice.	but	 linking	medicine	 to	natural	philosophy	contained	a	 fatal	 trap.	
The	worship	of	natural	processes	deduced	within	the	mind	or	assumed	to	be	
true	because	they	were	“self-evident”	proved	to	be	no	less	restrictive	of	empiri-
cal	observation	than	religion	had	been.	Facts	that	did	not	fit	with	philosophi-
cal	premises	were	rejected	or	ignored.	For	the	most	part,	the	insular	nature	of	
traditional	Greek	society	was	not	structured	to	support	any	type	of	truly	inde-
pendent	empiricism.	by	the	end	of	the	classical	period,	the	clinical	approach	
to	medicine	had	collapsed	and	mysticism	triumphed.

Nonetheless,	 the	hippocratic	methodology	was	a	genuine	beginning	 in	
medical	advancement.	With	the	expansion	of	Greece	into	the	full-blown	hel-
lenistic	phase	of	its	culture	under	alexander	the	Great	and	his	Successors,	oth-
ers	adopted	the	hippocratic	methodology,	which	came	to	embody	the	most	
important	element	in	Greek	medicine	for	four	hundred	years.	hippocrates’s	
legacy	was	the	introduction	of	empirical	and	pragmatic	medicine	that	spurred	
the	development	of	 the	alexandrian	 school	of	medical	empirics	 founded	 in	
331	bce.	in	the	cultural	melting	pot	of	the	great	Oriental	city	of	alexandria	
in	egypt,	Greek	science	produced	some	of	its	major	achievements	at	the	same	
time	that,	paradoxically,	Oriental	mysticism	gained	greater	influence	on	Greek	
thinking.15	The	empirics	were	the	first	Greek	medical	researchers,	and	at	the	
school	in	alexandria	they	were	driven	by	the	premises	that	extant	anatomical	
observations	were	empirically	inadequate	and	required	more	clinical	study.16	
a	few	of	the	contributions	of	the	empirics	of	alexandria	clearly	show	how	the	
practice	 of	medicine	had	become	 separated	 from	 religion.	The	alexandrian	
school	practiced	the	first	medical	dissections	in	Greek	history,	leading	to	the	
physiology	of	the	nervous	system,	the	brain,	and	spinal	cord,	and	distinguished	
the	sensory	from	the	motor	nerves.17	The	Greek	view	of	pharmacy	changed	as	
well,	with	a	new	emphasis	on	the	value	of	salves	and	ointments,	a	develop-
ment	that	received	considerable	direction	from	Greek	contacts	with	egyptian	
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physicians.	This	new	view	of	 the	medical	universe	 inevitably	 influenced	the	
pragmatism	of	medical	treatments	that	were	applied	on	the	battlefield.

Greek Military Medicine
it	 was	 common	 practice	 for	 the	 armies	 of	 classical	 Greece	 to	 have	 civilian	
physicians	accompany	them	in	war.18	homer’s	Iliad mentions	the	presence	of	
physicians	but	not	that	of	priest-physicians.	homer’s	physicians	are	all	inde-
pendent	craftsmen.19	Well	after	the	Iliad,	Xenophon	mentions	the	presence	of	
physicians	in	the	Spartan	army	and	recorded	that	eight	army	surgeons	accom-
panied	the	expedition	of	the	Ten	Thousand	into	Persia	at	the	end	of	the	fifth	
century	bce.20	Xenophon	tells	us	in	the	Anabasis	that	these	physicians	treated	
his	troops	for	frostbite,	snow	blindness,	sickness,	and	gangrenous	wounds	suf-
fered	on	the	long	retreat	to	Greece	after	the	battle	of	cunaxa.21	he	also	tells	
us	that	some	men	were	assigned	to	carry	the	wounded	and	others	hauled	the	
weapons	of	the	men	who	bore	the	wounded.	but	Xenophon	mentioned	medi-
cal	services	to	the	troops	only	once,	demonstrating	that	Greek	armies	had	no	
regular	medical	corps	even	at	this	late	date.22	

The	presence	of	physicians	in	Greek	armies	does	not	signal	the	emergence	
of	the	first	military	medical	corps	in	the	West.	it	simply	demonstrates	the	na-
ture	of	the	citizen	armies	of	the	period.	For	the	entire	classical	period,	Greek	
armies	remained	considerably	less	organizationally	developed	than	were	earlier	
armies	of	the	ancient	world	in	almost	all	important	respects.23	Greek	armies	
were	small	part-time	militias	raised	by	each	city-state,	required	little	tactical	
training	 to	 implement	 the	 simple	 battle	 tactics	 of	 the	 day,	 had	 no	 logistics	
trains	or	staff	organizations,	and	were	incapable	of	maintaining	themselves	in	
the	field	for	extended	periods.24	as	such,	it	is	not	surprising	that	they	also	had	
no	formalized	medical	support.

The	absence	of	such	medical	support	should	not	be	taken	to	mean	that	
Greek	armies	lacked	physicians	or	failed	to	practice	at	least	rudimentary	field	
hygiene.	homer	mentions	in	The Odyssey	a	kind	of	“garbage	man”	who	col-
lected	human	waste	and	disposed	of	it	outside	the	camp.	like	the	hindus,	the	
Greeks	placed	great	emphasis	on	personal	hygiene,	and	their	goddess,	hygeia,	
the	daughter	 of	 the	 god	of	healing,	was	dedicated	 to	 cleanliness.	There	 are	
only	a	few	recorded	instances	of	disease	ravaging	a	Greek	military	camp	in	the	
classical	period,	and	Xenophon	advised	that	military	camps	be	constructed	on	
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what	he	called	“healthy	ground,”	that	is,	at	some	distance	from	swamps.	it	is	
probably	a	fair	conclusion	that	Greek	armies	in	the	classical	period	practiced	
routine	field	hygiene,	a	practice	made	easier	by	the	fact	that	the	armies	rarely	
remained	in	the	field	or	camp	for	more	than	a	few	days	at	a	time.

While	physicians	were	present	on	the	battlefield,	the	medical	profession	
remained	 a	 private	 civilian	 enterprise,	 and	 individual	 physicians	 sometimes	
accompanied	the	army	on	campaign	as	a	duty	of	individual	citizenship.	The	
physicians’	presence	was	as	common	as	that	of	other	elements	of	the	civilian	
population—attendants,	 relatives,	 wives,	 girlfriends,	 prostitutes,	 merchants,	
barbers,	and	others—that	accompanied	the	army.	None	of	these	“professions”	
fell	 under	 military	 law	 or	 discipline,	 and	 none	 represented	 a	 resource	 that	
could	be	used	in	a	regular	manner	by	the	military	commander.	

alexander’s	 contribution	 to	 military	 medicine,	 while	 still	 limited,	 was	
somewhat	more	significant,	and	he	seems	to	have	continued	the	medical	sup-
port	 that	Philip	 ii	 of	Macedonia	 introduced.	 in	 each	 instance	when	Philip	
was	wounded	in	the	field,	it	is	significant	that	a	physician	was	always	readily	
available	to	treat	him.	Unlike	the	militia	armies	of	the	city-states,	the	armies	
of	Philip	and	alexander	comprised	professionals	who	served	on	campaign	for	
months	and	years	on	end.	it	 is	curious,	however,	 that	even	during	the	 long	
campaigns	of	the	Peloponnesian	War,	Greek	armies	still	did	not	develop	stand-
ing	medical	services.	The	presence	of	medical	services	in	alexander’s	army	was	
a	much	more	integral	part	of	the	army	than	it	had	ever	been	before	in	Greece.	
The	names	of	seven	military	surgeons	are	recorded	as	accompanying	alexan-
der	on	his	 initial	campaign	in	the	east,	and	records	 indicate	his	doctors	at-
tended	the	wounded	at	the	battles	of	issus,	Zariaspa,	and	Opis.25	The	presence	
of	 physicians	 at	alexander’s	 death,	 probably	 from	malaria,	 is	 also	 recorded.	
it	 seems	 clear,	 then,	 that	 alexander	 recognized	 the	 importance	 of	 medical	
treatment	for	his	troops,	especially	in	his	army	of	professionals,	whose	losses	
could	not	be	readily	replaced	by	conscription.	he	made	it	a	practice	to	recruit	
or	dragoon	whatever	physicians	came	 to	hand	 in	 the	captured	populations,	
and	he	enlisted	indian	doctors	in	the	indus	campaign	to	cure	his	soldiers	of	
snakebites.26	indian	medicine	at	this	time	was	also	quite	proficient	in	plastic	
surgery	of	the	face	and	nose,	especially	rhinoplasty.	Given	the	Greeks’	cultural	
emphasis	on	physical	beauty,	it	is	little	wonder	that	alexander	thought	indian	
physicians	valuable.
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alexander	also	made	special	provisions	for	the	use	of	wagons	to	act	as	am-
bulances,	again	continuing	a	practice	Philip	first	employed.27	This	accommo-
dation	testifies	to	the	value	he	placed	on	medical	care,	for	wagons	were	kept	to	
a	minimum	in	the	logistics	train	to	increase	the	army’s	speed	and	mobility	and	
any	extra	wagons	were	normally	restricted	to	hauling	artillery	pieces.	While	it	
would	be	going	too	far	to	suggest	that	alexander	developed	the	first	military	
medical	corps	in	the	West,	it	is	a	fair	assumption	that	some	of	his	physicians	
served	for	the	same	long	periods	of	duty	that	his	troops	did.	Whether	these	
physicians	began	as	military	doctors,	 their	 long	clinical	 experience	on	cam-
paign	certainly	made	them	practicing	military	medical	professionals	in	every	
sense	of	the	word.	it	would	probably	be	correct	to	regard	alexander’s	physi-
cians	as	the	first	true	military	medical	professionals	in	a	Western	army.

Whatever	the	quality	of	alexander’s	medical	support,	it	still	did	not	con-
stitute	a	military	medical	service.	The	training	of	physicians	remained	a	private	
civilian	enterprise,	and	the	army	assumed	no	responsibility	for	it.	Nor	did	the	
army	make	any	attempt	to	ensure	that	an	adequate	number	of	physicians	was	
available.	 Records	 indicate	 the	 number	 of	 doctors	 attending	 various	 Greek	
armies	of	the	period	was	relatively	small	and	clearly	insufficient	for	any	antici-
pated	medical	burden	that	the	physicians	would	have	to	face.	Xenophon	noted	
eight	doctors	for	his	force	of	ten	thousand,	while	alexander’s	first	campaign	
had	only	seven	doctors	responsible	for	the	health	and	care	of	more	than	forty	
thousand	soldiers.	The	small	number	of	physicians	in	Greek	armies	suggests	
that	even	during	the	alexandrian	period,	medical	care	may	have	been	limited	
to	high-ranking	officers	who	probably	brought	physicians	along	as	their	per-
sonal	attendants	and	at	their	own	expense.	Finally,	there	is	no	evidence	of	any	
trained	field	medics,	apprentices,	or	medical	assistants	who	provided	rudimen-
tary	care	until	a	physician	could	attend	the	wounded.	On	balance,	the	quality	
of	 Greek	 military	 medical	 care	 was	 quite	 low	 throughout	 the	 entire	 Greek	
period	and	generally	far	less	than	what	was	available	to	the	soldiers	of	some	of	
the	earlier	armies	of	the	period.	On	more	than	one	occasion	alexander	ordered	
the	slaughter	of	captured	enemy	sick	and	wounded	so	his	army	could	continue	
to	move,	suggesting	that	military	medical	care	had	not	reached	a	level	evident	
in	earlier	armies	of	other	civilizations.28	

The	presence	of	Greek	physicians	with	the	army	on	campaign	makes	it	cer-
tain,	however,	 that	some	soldiers	received	medical	 treatment	for	their	battle	
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wounds.	This	point	 raises	 the	question	of	how	effective	 this	 treatment	may	
have	 been.	 Scores	 of	 case	 studies	 in	 the	 hippocratic	 collection	 cover	 war	
wounds,	 so	 it	may	be	 safely	assumed	 that	 the	Greeks	were	 fairly	good	field	
physicians.	They	were	proficient	at	setting	broken	bones	and	dislocations	and	
were	among	the	first	medical	cultures	to	use	syringes	made	of	animal	bladders	
attached	to	small	pipes	for	various	procedures.29	The	Greeks	used	the	egyp-
tians’	metal	probes,	but	without	any	evidence	that	they	were	washed	between	
examinations,	their	effect	in	reducing	infection	remains	doubtful.	The	Greek	
physicians	were	generally	 less	 skilled	 than	egyptian	doctors	 in	dealing	with	
head	fractures,	and	the	practice	of	drilling	a	hole	in	the	skull,	even	when	no	
fracture	was	present,	and	heating	the	wound	to	bring	on	infection	and	pus	was	
probably	lethal.	The	first	well-documented	use	of	the	tin	pleural	drain	was	a	
Greek	innovation,	however,	and	improved	upon	similar	techniques	found	in	
earlier	medical	traditions	that	used	reed	drains.	experience	with	chest	penetra-
tion	wounds	made	by	spears	and	arrows	finally	convinced	the	Greeks	that	it	
was	vital	 to	 remove	 the	pus	 from	abscessed	chest	wounds.	but	 inserting	an	
unsterile	drain	in	the	chest	and	applying	heat	to	speed	suppuration	were	prob-
ably	not	successful	in	most	cases.

The	 Greek	 physician’s	 treatment	 of	 some	 wounds	 was,	 however,	 quite	
good.	They	noted	that	round	wounds	did	not	heal	as	well	as	irregularly	shaped	
wounds	 and	 generally	 took	 much	 longer.	 Greek	 physicians	 introduced	 the	
practice	of	changing	the	shape	of	the	wound	to	an	oval,	which	increased	the	
chances	of	successful	and	complete	closure.30	Greek	physicians	were	the	first	
medical	 practitioners	 to	 attempt	 the	 use	 of	 the	 hemostatic	 tourniquet,	 and	
they	 also	 recognized	 the	 risk	 of	 producing	 gangrene	 in	 the	 tied-off	 limb.31	
Nonetheless,	 the	 tourniquet	 represented	 a	 major	 advance	 in	 treating	 battle	
wounds	in	that	its	proper	use	would	have	prevented	shock	and	stopped	mas-
sive	hemorrhage.	Since	most	soldiers	wounded	in	ancient	armies	died	of	blood	
loss	and	shock,	the	tourniquet	was	one	of	the	most	potentially	revolutionary	
medical	advances	of	the	ancient	world.	Unfortunately,	as	with	many	innova-
tions	of	the	Greeks	in	so	many	areas,	theory	was	not	followed	by	systematic	
application.	Greek	physicians	never	learned	how	to	stop	heavy	bleeding	and	
never	conceived	of	the	arterial	clamp,	arterial	suturing,	or	ligature,	additional	
devices	vital	to	the	successful	application	of	the	tourniquet	in	wound	surgery.	
having	stopped	the	bleeding	with	the	tourniquet,	Greek	physicians	remained	
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at	a	loss	for	what	to	do	next.	if	the	tourniquet	was	allowed	to	remain,	gan-

grene	invariably	set	in.	if	the	tourniquet	was	removed,	hemorrhaging	killed	the	
patient.	These	mixed,	if	predictable	results,	led	to	the	Greek	clinical	medical	
practice	to	abandon	the	tourniquet.	it	reappeared	in	the	hands	of	Roman	mili-

tary	doctors,	who	invented	the	arterial	clamp	and	learned	how	to	suture	arter-
ies,	techniques	that	led	to	a	radical	increase	in	the	rate	of	casualty	survival.32	
after	the	collapse	of	the	Roman	imperium,	however,	the	tourniquet,	ligature,	

arterial	clamp,	and	blood	vessel	suturing	disappeared	from	Western	medical	

practice.	The	famous	French	battle	surgeon	ambroise	Paré	reintroduced	the	

tourniquet	and	ligature	in	the	sixteenth	century	ce.	Paré	is	still	wrongly	cred-
ited	in	a	number	of	medical	histories	with	having	invented	the	tourniquet.

even	granting	the	Greeks	credit	for	a	moderate	level	of	skill	in	battle	sur-
gery,	Greek	methods	for	treating	wounds	failed	in	three	 important	respects,	
all	 of	which	 reduced	 the	probability	 that	 a	wounded	 soldier	would	 recover	

from	 his	 injuries.	The	 Greeks’	 philosophical	 stress	 on	 natural	 processes	 led	
them	to	regard	the	onset	and	presence	of	infection	as	an	indication	that	the	

body	 was	 healing	 itself	 naturally.	 it	 was	 but	 a	 short	 step	 to	 the	 theoretical	

premise	that	wounds	healing	without	infection	were	not	being	aided	by	the	

body’s	 natural	 processes	 and	 that	 it	 was	 necessary	 to	 stimulate	 infection.	 it	
became	a	common	and	often	fatal	practice	to	aggravate	uninfected	wounds	to	
produce	infection.	This	Greek	theory	of	“laudable	pus”	found	its	way	into	the	

medicine	of	the	Middle	ages,	largely	as	a	consequence	of	the	rediscovery	of	

Greek	medical	texts	and	a	mistranslation	of	Galen	of	Pergamon’s	works,	and	

plagued	battlefield	medicine	until	at	least	the	nineteenth	century,	with	predict-
ably	catastrophic	fatal	results.33	

Greek	 physicians	 never	 settled	 on	 a	 technique	 for	 bandaging	 wounds,	
something	that	egyptian	and	hindu	physicians	worked	out	to	a	science.	The	
question	was	whether	it	was	preferable	to	bandage	a	wound	tightly	or	loosely.	
hippocrates	held	that	tight	bandaging	produced	“dry”	wounds,	a	condition	he	
regarded	as	a	natural	state	necessary	for	proper	healing.34	The	result	was	that	

tightly	bandaging	wounds	became	an	acceptable	Greek	clinical	practice,	but	it	
greatly	increased	the	chances	of	infection,	tetanus,	and	gangrene.	This	practice	

also	found	its	way	into	military	medicine	during	the	Middle	ages,	with	the	

same	disastrous	results.	
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a	 third	 shortcoming	 of	 Greek	 clinical	 practice	 in	 dealing	 with	 battle	
wounds	resulted	from	the	Greek	physicians’	fascination	with	chemical	rather	
than	botanical	compounds	in	wound	treatment.	as	noted,	the	Greek	materia	
medica	was	decidedly	primitive	and	remained	so	throughout	most	of	Greek	

history.	The	Greeks’	 interest	 in	chemicals	of	all	 sorts	resulted	from	their	 in-
creased	contact	with	egyptian	physicians	during	the	alexandrian	age.	Some	
of	the	more	common	compounds	that	Greek	military	physicians	used	to	treat	
battle	 wounds	 were	 lead	 oxide,	 copper	 sulfate,	 copper	 oxide,	 and	 cadmia.	
None	of	these	compounds	are	particularly	useful	as	bactericides	or	bacteria-
statics,	 and	 some	 can	 cause	 lethal	 tissue	 damage	 when	 applied	 to	 an	 open	
wound.	Unlike	almost	all	earlier	medical	cultures	of	the	ancient	period,	the	
Greeks	never	truly	succeeded	in	developing	a	clinical	materia	medica	that	was	
useful	in	treating	battle	injuries.	as	it	happens	so	often	in	science,	the	focus	
on	one	line	of	inquiry—in	this	case,	chemical	compounds—retarded	research	
into	another,	or	the	usefulness	of	botanical	drugs	for	wound	treatment.

Greek	wound	washes,	meanwhile,	were	generally	good.	The	most	com-
mon	ingredient	used	was	wine,	and	the	most	common	antiseptic	was	vinegar,	
whose	active	ingredient	is	acetic	acid.	When	used	in	5	percent	strength,	vin-
egar	 is	 an	 excellent	 antiseptic	 for	e.	 coli,	 staphylococci,	Vibro cholerae,	 and 
E. typhi—all	major	causes	of	wound	infection.	Wine	also	acts	as	a	generally	
effective	bacteriostatic	and	bactericide.	contrary	to	a	popular	belief	that	per-
sisted	until	modern	times,	the	important	ingredient	in	wine	is	not	alcohol	but	
a	subgroup	of	polyphenols	called	anthocyanins,	the	most	important	of	which	
is	oenoside.	These	chemicals	are	products	of	fermentation	and,	if	agitated	cor-
rectly,	produce	powerful	concentrations	of	polyphenols.	Modern	experiments	
demonstrate	that	in	the	proper	concentrations,	these	polyphenols	are	thirty-
three	times	more	powerful	as	bactericides	than	the	phenols	Joseph	lister	used	
in	1865	ce.35	

On	the	one	hand,	unlike	the	Romans’	practice,	there	is	no	evidence	that	
the	Greeks	used	special	kinds	of	wine	in	their	wound	washes.	Moreover,	the	

Greeks’	 preference	 for	 light	 wines	 probably	 reduced	 the	 medical	 value	 of		
common	wines	as	wound	washes.	The	production	of	sufficiently	strong	poly-

phenols	to	be	medically	valuable	as	bactericides	requires	a	long	fermentation	
process,	something	not	generally	used	in	producing	light	or	sweet	wines.	The	
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Romans,	on	the	other	hand,	preferred	strong	red	wines	fermented	to	the	point	
of	being	almost	vinegar.	This	strong	wine,	acetum,	was	the	common	drink	of	
the	Roman	soldier	and	was	provided	with	his	regular	rations.	acetum	is	also	
high	in	polyphenols.	That	Roman	military	doctors	used	this	type	of	wine	as	a	
wound	wash	almost	exclusively	is	demonstrated	by	the	fact	that	the	Romans	
transported	casks	of	acetum	to	military	garrisons	duty-free	because	the	wine	
was	classified	as	medical	supplies.36	

Greek	medicine	can	be	credited	with	few	genuine	innovations	that	con-
tributed	to	clinical	medicine.	One	area	of	military	medical	practice	that	the	
modern	Western	world	owes	 exclusively	 to	 the	Greeks,	however,	 is	 the	first	
practice	of	military	psychiatry.	Though,	after	the	collapse	of	Rome,	military	
psychiatry	totally	disappeared	from	medical	thought	and	practice	until	its	re-
emergence	as	a	legitimate	medical	concern	in	1905.	

like	the	babylonians	before	them,	the	Greeks	were	well	aware	of	mental	
illness	and	were	the	first	culture	to	practice	a	sophisticated	form	of	psychiatry.37	
Most	important	for	the	history	of	military	medicine,	Greek	physicians	were	
the	first	to	link	psychiatric	symptoms	to	the	stress	of	battle.	Greek	literature	
is	 filled	 with	 accounts	 of	 soldiers	 driven	 mad	 by	 their	 wartime	 experience.		
Probably	the	best	known	illustration	of	this	phenomenon	in	Greek	literature	
occurs	in	Sophocles’s	famous	play	as	ajax	madly	slays	sheep	in	the	belief	that	
they	 were	 enemy	 soldiers,	 but	 herodotus	 recorded	 the	 actual	 symptoms	 of	
the	first	clinical	case	of	psychiatric	collapse	 in	battle.38	Xenophon	described	
the	first	case	of	psychosomatically	induced	illness	due	to	fear	of	death	on	the	
battlefield.39	While	Greek	 society	contributed	 the	myth	of	military	heroism	
to	Western	thought,	it	comes	as	no	surprise	that	Greek	thinkers	were	acutely	
aware	of	the	failure	of	nerve	that	often	afflicted	troops	in	combat.	

The	widespread	use	of	aesclepian	 temples,	where	patients	drank	of	 the	
“water	of	 forgetfulness”	 and	underwent	deep,	drug-induced	 sleep	as	 a	 form	
of	incubation	therapy,	represented	a	modern	and	sophisticated	treatment	for	
psychiatric	combat	reactions.40	it	was	also	recommended	that	veterans	suffer-
ing	from	mental	problems	attend	the	productions	of	Greek	tragedies	as	a	form	
of	abreaction.	These	plays	were	probably	useful	as	a	primitive	form	of	psycho-
drama	in	which	the	troubled	soldier	identified	with	the	tragic	hero	as	a	way	of	
reliving	and	relieving	his	own	guilt	feelings.	While	the	Greeks	can	be	credited	
with	 inventing	 psychiatric	 treatment	 for	 soldiers,	 there	 is	 no	 evidence	 that	
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Greek	physicians	used	these	techniques	in	any	systematic	way	to	treat	military	
casualties.	The	first	hard	evidence	of	any	army	regularly	caring	for	psychiatric	
casualties	is	found	in	Rome,	where	soldiers	suffering	battle-induced	psychiatric	
problems	were	cared	for	in	the	psychiatric	wards	of	legion	hospitals.41	it	was	
not	until	the	Russo-Japanese	War	of	1904–1905	that	any	Western	army	again	
attempted	to	confront	the	problem	of	combat	psychiatry	in	a	systematic	man-
ner,	with	credit	generally	going	to	the	Russian	army	for	its	invention	of	the	
practice	in	the	modern	age.42	

any	 assessment	 of	 Greek	 military	 medicine	 is	 forced	 to	 conclude	 that	
while	 Greece	 produced	 an	 important	 methodological	 direction	 for	 medical	
research	and	practice	by	attempting	to	base	its	medical	conclusions	upon	em-
pirical	observation,	its	physicians’	clinical	contributions	were	mostly	marginal	
when	 compared	 to	 the	 medical	 achievements	 of	 some	 of	 the	 more	 ancient	
civilizations.	This	assessment	is	not	surprising	given	that	Greek	society	itself	
was	never	as	fully	developed	and	organizationally	articulated	as	that	of	egypt,	
babylon,	or	assyria.	Moreover,	Greece	was	not	heir	to	any	systematic	medical	
tradition.	With	the	exception	of	egypt,	whose	contacts	with	Greece	came	only	
after	egyptian	clinical	medicine	had	declined	to	its	low	point,	Greek	medicine	
was	almost	totally	sui	generis.	The	rich	medical	traditions	of	babylon	and	as-
syria	died	with	the	destruction	of	ashurbanipal’s	great	library,	and	the	Greeks’	
extensive	contact	with	the	Persian	empire	produced	no	new	medical	lore	be-
cause	the	Persians	had	none	to	give.	

Whatever	 medical	 innovations	 that	 individual	 Greek	 physicians	 intro-
duced	were	never	 systematically	applied	 throughout	 the	medical	profession.	
Thus,	while	athenian	medicine	may	be	said	to	have	been	largely	empirical,	
medical	practice	in	Thessaly	and	Macedonia	remained	in	the	hands	of	sorcer-
ers	 and	witches.	The	 extreme	 stratification	of	Greek	 society	 and	 the	 strong	
social	distance	between	classes,	in	any	case,	would	have	nullified	attempts	at	
extending	medical	knowledge	and	practice	to	the	lower	classes	that	made	up	
fully	 two-thirds	of	 the	 state.	The	Greek	proclivity	 for	 citizen	militia	 armies	
as	a	natural	consequence	of	the	country’s	fragmentation	into	rival	city-states	
similarly	prevented	any	systematic	application	of	medical	techniques	on	the	
battlefield.	any	effective	system	of	military	medical	care	requires	not	only	suf-
ficient	medical	knowledge	but	also	the	organizational	ability	to	deliver	it	on	
a	regular	basis.	This	task,	however,	was	beyond	the	armies	of	classical	Greece.	
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The	establishment	of	a	genuine	military	medical	service	corps	had	to	wait	until	
the	Romans	brought	their	organizational	skills	to	the	task.

by	the	end	of	the	alexandrian	age,	the	ancient	world	can	be	said	to	have	
produced	approximately	four	thousand	years	of	medical	history.	in	that	time	
and	in	one	place	or	another,	humankind	had	developed	almost	all	the	knowl-
edge	 and	 clinical	 treatment	 techniques	 that	 would	 have	 been	 sufficient	 to		
produce	 a	 relatively	 effective	 procedure	 for	 successfully	 dealing	 with	 bat-
tle	 casualties.	Given	 the	 types	of	wounds	produced	most	often	by	weapons	
propelled	by	muscle	power,	 successful	 treatment	of	 the	wounded	in	ancient	
armies	required	at	least	five	capabilities:	(1)	to	stop	bleeding	to	prevent	death	
by	 shock;	 (2)	 to	extract	missiles	 lodged	 in	 the	body;	 (3)	 to	cleanse	wounds	
thoroughly	with	 some	 sort	of	 effective	bactericide	 and	bacteriostatic;	 (4)	 to	
suture	or	ligature	veins	and	arteries	and	bandage	wounds	properly;	and	(5)	to	
prevent	infection,	since	no	method	of	curing	infection	was	available	until	the	
mid-twentieth	century.	Most	of	the	knowledge	to	accomplish	these	steps	was	
already	in	existence	although	never	found	completely	in	a	single	culture.

Thus,	the	simple	pressure	tourniquet	made	its	appearance	in	the	ancient	
hindu	culture,	while	the	hemostatic	tourniquet	was	first	used	and	then	aban-
doned	 in	Greece.	Missile	extraction	was	an	old	art,	as	demonstrated	by	 the	
very	word	for	physician	in	both	hindu	and	the	archaic	Greek	originally	meant	
“arrow	extractor.”	by	the	Roman	era,	several	successful	surgical	tools	had	been	
invented	 for	extracting	arrows	and	slingshot.	 it	was	 the	Romans	who	made	
major	 use	 of	 the	 hemostatic	 tourniquet	 and	 invented	 the	 surgical	 arterial	
clamp.	Various	bandaging	techniques,	including	adhesive	bandages	and	clamp	
sutures,	 had	been	 available	 in	 ancient	egypt,	 as	had	 a	number	of	 generally	
effective	wound	washes,	some	of	which	were	very	effective	bactericides.	even	
the	 loose	 bandage	 technique	 to	prevent	 infection	was	 known	 for	 centuries,	
although	it	had	been	rejected	in	Greece.	by	the	beginning	of	the	Roman	im-
perium,	therefore,	the	world’s	stock	of	medical	knowledge	and	technology	was	
quite	sufficient	for	devising	an	effective	system	for	treating	battle	casualties.

What	 had	 been	 missing	 for	 most	 of	 human	 history,	 of	 course,	 was	 an	
army	with	the	level	of	organizational	skill	to	systematize	military	medical	care.	
in	this	regard,	the	level	of	medical	knowledge	available	to	ancient	battle	sur-
geons	remained	functionally	useless	until	an	army	could	produce	the	following	
organizational	 structures:	 (1)	 a	 trained	 core	 of	 professional	military	 doctors	
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who	 served	 full-time	 with	 the	 army	 as	 a	 career;	 (2)	 a	 sufficient	 number	 of	
professional	medical	paraprofessionals,	including	combat	medics	and	surgical	
assistants;	(3)	an	ambulance	corps	for	locating	and	transporting	the	wounded	
to	the	rear;	(4)	a	system	of	field	hospitals	to	treat	serious	casualties	close	to	the	
battlefield;	(5)	a	system	of	military	hospitals	for	long-term	convalescence;	and	
(6)	an	adequate	logistical	system	and	staff	organization	to	sustain	the	medical	
system	during	peace	and	war.	None	of	the	armies	of	the	ancient	world	came	
close	to	the	level	of	organizational	development	required	to	make	such	a	sys-
tem	work	until	the	Roman	army.	

in	a	real	sense,	then,	the	end	of	the	alexandrian	period	saw	the	West	poised	
on	 the	 brink	 of	 a	 medical	 revolution	 in	 which	 the	 sum	 of	 medical	 knowl-
edge	 for	 treating	battle	casualties	had	come	into	being.	but	that	knowledge	
remained	widely	scattered	in	bits	and	pieces	throughout	the	known	world.	No	
society	that	remained	essentially	national	in	outlook,	no	matter	how	militarily	
successful,	could	hope	to	incorporate	the	world’s	medical	knowledge.	To	do	so	
required	a	new	secular	order,	one	of	worldwide	scope	and	practical	bent	that	
would	allow	it	to	adopt	the	best	ideas	of	the	various	cultures.	constructing	this	
imperium	required	a	level	of	military	organizational	skill	that	ab	initio	would	
have	been	readily	capable	of	incorporating	systematized	military	medical	care	
in	the	same	manner	in	which	it	had	already	coordinated	other	valuable	mili-
tary	tasks.	The	legions	of	Rome	attained	all	these	achievements.
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The	development	of	Roman	military	medicine	cannot	be	separated	from	the	

larger	cultural	and	organizational	context	within	which	it	reached	its	zenith	

between	100	and	400	ce.	The	development	of	any	sophisticated	technology	

requires	a	high	degree	of	social	and	organizational	maturation	and	continuity	

to	provide	the	opportunity	for	innovation	and	the	supporting	infrastructure	
upon	which	the	development	is	premised.	in	the	case	of	Rome,	the	predomi-
nant	Roman	cultural	value	was	pragmatism	writ	large	over	a	greater	area	of	the	

world	for	a	longer	period	than	any	organizational,	social,	political,	economic,	
or	military	order	 in	ancient	history.	More	than	anything	else	 it	was	Roman	

pragmatism,	stability,	order,	and	organizational	longevity	that	set	the	stage	for	

the	emergence	of	a	military	medical	system	that	far	surpassed	anything	the	an-
cient	world	had	ever	seen	and	produced	medical	care	far	superior	to	anything	

the	soldier	received	until	modern	times.
The	Roman	army	was	 the	 longest-lived	political	 institution	 in	 the	West.		

begun	in	the	eighth	century	bce,	the	army	of	Rome	survived	until	478	ce,	

the	date	 commonly	 accepted	 as	marking	 the	 empire’s	 collapse	 in	 the	West.	
however,	the	army	continued	to	exist	under	the	direction	of	the	eastern	em-

pire	of	constantinople,	where	it	survived	as	the	best	military	force	in	the	world	

for	another	thousand	years	until	the	capital	fell	to	Muslim	armies	in	1453	ce.	
From	its	inception	until	its	demise,	the	army	of	Rome	survived	for	2,206	years.	

as	a	social	institution	it	was	unique	in	the	West,	and	its	contribution	to	the	

development	of	military	medicine	was	enormous.
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The	history	of	the	Roman	army	begins	shortly	after	the	mythical	date	of	
753	bce,	commonly	accepted	as	marking	the	founding	of	Rome.1	The	early	
Roman	state	was	organized	around	tribes	and	powerful	extended	families,	and	
this	 social	order	became	 the	 foundation	of	 the	army.	each	 tribe	and	 family	
contributed	a	certain	number	of	infantry	and	cavalry	soldiers	to	the	army,	even	
then	called	the	legio.	The	strength	of	the	army	was	about	three	thousand	infan-
trymen	and	three	hundred	cavalry,	the	latter	being	composed	of	the	nobility	
who	could	afford	the	necessary	horses	and	equipment.	Roman	military	organi-
zation	and	weaponry	of	this	period	were	strongly	influenced	by	the	etruscans,	
who,	in	turn,	were	influenced	by	etruria’s	contacts	with	the	Greeks.	The	same	
hoplite	revolution	that	produced	the	weapons,	formations,	and	tactics	of	the	
Greek	phalanx	was	largely	repeated	in	Rome.2

having	secured	independence	from	their	etruscan	overlords	around	510	
bce,	the	Romans	established	the	republic	that	was	to	last	for	five	hundred	years.	
in	its	first	four	centuries,	Rome	was	at	almost	constant	war	against	its	rivals	in	
italy,	which	ultimately	ceded	to	Roman	domination	the	entire	country	as	well	
as	the	Mediterranean	basin.	Throughout	this	period,	the	Roman	army	went	
through	several	reorganizations,	each	in	response	to	the	hard	lessons	learned	
on	the	battlefield.	each	set	of	reforms	resulted	in	an	army	that	was	more	or-
ganizationally	 articulated,	 developed,	 and	 sophisticated	 than	 before.	 by	 the	
first	 century	bce,	 the	Roman	army	had	become	 the	most	organizationally	
sophisticated	army,	and	the	world	would	not	see	one	of	that	caliber	again	until	
World	War	i.	

The	most	significant	period	of	military	reorganization	occurred	under	the	
leadership	of	the	Roman	consul	Gaius	Marius	in	90	bce.	The	constant	war-
fare	and	the	emerging	burdens	of	territorial	expansion	forced	Marius	to	change	
the	basis	of	military	recruitment.	The	traditional	middle-class	landowners	who	
had	provided	the	military	manpower	 from	the	republic’s	earliest	days	could	
no	longer	meet	the	expanded	requirements	of	Rome’s	military	efforts.	Marius	
opened	the	ranks	of	the	army	to	the	propertyless	of	Rome.	Roman	citizenship	
was	still	required,	but	after	the	Social	Wars	(91–89	bce),	Rome	expanded	its	
manpower	base	by	extending	citizenship	to	all	italians.	The	quality	of	man-
power	drawn	from	the	proletariat	fell	below	the	hardy	peasant	stock	to	which	
the	legions	were	accustomed.	To	bring	the	quality	up	to	standard,	Marius	in-
troduced	new	drill,	training,	weapons,	and	tactical	requirements.	in	105	bce,	
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the	training	methods	used	in	Roman	gladiatorial	schools	were	introduced	to	
the	military.3	The	result	of	these	reforms	was	a	tough,	disciplined,	professional	
army.	The	old	citizen	militia	army	died	a	natural	death.

The	new	Roman	armies	were	thoroughly	professional	and	almost	merce-
nary	in	fighting	quality,	but	they	were	still	made	up	of	Roman	citizens.	Prior	
to	 the	Marian	reforms,	 the	 legions	had	been	assembled	on	an	ad	hoc	basis.	
Marius	transformed	the	legion	into	a	permanent	organization.4	For	the	first	
time	in	Roman	history,	the	legions	remained	assembled	in	times	of	peace	and	
war.	This	permanent	military	structure	was	a	thoroughly	professional	military	
organization,	but	its	social	base	had	changed.	Unlike	the	old	legionaries,	the	
new	military	professionals	had	no	source	of	income	outside	the	army,	or	farms	
to	return	to	once	the	campaign	was	finished.	With	no	way	to	sustain	them-
selves	after	military	service,	these	tough	soldiers	became	a	danger	to	the	repub-
lic.	Soldiers	became	more	loyal	to	their	commanders,	who	provided	booty	and	
land,	than	they	were	to	the	state.	inevitably,	the	armies	became	the	military	
instruments	of	the	political	ambitions	of	their	commanders.

Marius’s	new	 legions	proved	equal	 to	 the	 task	of	combat	when	he	used	
them	to	stop	the	invasion	of	italy	by	Germanic	tribes	at	the	battles	of	aquae	
Sextiae	(102	bce)	and	Vercellae	(101	bce).	Gaius	Julius	caesar	used	them	to	
subdue	all	of	Gaul.	Unfortunately,	he	also	used	them	to	seize	political	power,	
initiating	a	civil	war	that	resulted	in	the	death	of	the	republic	before	his	assassi-
nation	in	44	bce.	The	struggle	for	power	among	several	factions	degenerated	
into	a	fifteen-year	civil	war	that	saw	the	best	fighting	men	the	world	had	ever	
produced	pitted	against	one	another	in	support	of	the	political	ambitions	of	
their	rival	commanders.	The	civil	war	ended	at	the	battle	of	actium	(31	bce)	
with	augustus’s	 defeat	 of	Mark	antony	 and	ushered	 in	 the	 age	of	 imperial	
Rome.	Rome	conferred	on	its	empire	a	time	of	unparalleled	peace,	stability,	
and	development.	One	of	the	chief	legacies	of	Roman	genius	was	the	develop-
ment	of	military	medicine	to	the	highest	level	attained	in	the	ancient	world.

roman Medicine
Roman	medicine	had	very	little	to	recommend	it	prior	to	the	second	century	
bce.	it	consisted	of	home	remedies	and	folklore	that	every	farmer	and	sol-
dier	was	expected	to	know	and	apply	himself.	The	earliest	Romans	attributed	
disease	and	 illness	 to	 the	usual	causes—sin	and	angry	gods.	Not	surprising,	



Man and Wound in the ancient World164

medical	treatment	used	the	familiar	remedies	of	incantations,	spells,	and	pro-
pitiating	rituals.	The	pragmatic	Romans	were	quick	to	perceive	that	medical	
practice	usually	did	not	produce	the	desired	results,	however,	and	developed	a	
strong	suspicion	of	physicians.	They	held	physicians	in	generally	low	esteem,	
viewing	them	as	mercenary	charlatans	whose	primary	goal	was	to	bilk	the	suf-
fering.5	The	fact	that	most	medical	practitioners	in	Roman	society	at	this	time	
were	either	 foreigners	(mostly	Greeks)	or	slaves	 further	hardened	the	gener-
ally	negative	view	of	the	medical	profession.	That	these	slaves	sometimes	used	
their	medical	skills	to	poison	enemies	and	even	their	masters	hardly	served	to	
increase	the	status	of	the	medical	profession.6	

Two	other	factors	contributed	to	the	general	Roman	contempt	of	medi-
cine.	First,	the	Roman	virtues	of	stoicism	and	endurance	led	the	Romans	to	
regard	anyone	who	cried	out	for	medical	attention	when	confronted	with	pain	
and	hardship,	especially	soldiers,	as	unworthy	of	respect.	Soldiers	were	expect-
ed	to	endure	pain	and	suffering,	even	death,	with	quiet	resignation.7	Second,	
the	Roman	view	of	religion	was	decidedly	different	from	that	found	in	other	
ancient	cultures,	especially	the	Greek	culture,	where	gods	were	taken	seriously	
and	seen	as	models.	in	the	Roman	culture,	the	gods	were	simply	too	abstract	
and	metaphysical	to	play	an	important	role	in	guiding	the	behavior	of	people	
in	 the	 real	world.	This	belief	 is	 reflected	 in	 the	 fact	 that	 the	Romans	never	
developed	the	complex	theologies	that	characterized	the	religions	of	other	an-
cient	cultures.

The	most	that	can	be	said	of	Roman	religion	was	that	its	ritual	practices	
were	seen	as	a	way	to	bind	the	citizenry	of	the	state	together	for	larger	national	
purposes.	 in	 Sir	T.	 c.	 allbutt’s	 view,	 “Rome	 starved	 individual	 religion	 by	
identifying	it	with	the	state	and	by	using	it	as	a	buttress	to	the	imperial	pow-
er.”8	Unlike	other	ancient	cultures	where	the	priesthood	occupied	a	strong	and	
independent	social	position,	the	Roman	priesthood	was	relegated	to	secondary	
status	and	played	little	or	no	part	in	the	development	or	practice	of	medicine.	
The	advantage	of	this	state	of	affairs	was	that	no	powerful	social	force	arose	
to	 retard	medical	 innovation	once	 the	 state	finally	determined	 that	medical	
practice,	especially	military	medical	practice,	was	necessary.	

roman Military Medicine
Roman	military	medicine	can	be	separated	into	two	phases—the	first	begin-
ning	with	 the	republic	and	ending	with	 the	establishment	of	 the	 imperium	
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under	augustus,	and	the	second	beginning	with	the	professional	armies	of	the	
empire	under	augustus	and	lasting	until	the	death	of	the	Western	empire	in	
the	fifth	century	ce.	both	periods	closely	paralleled	the	development	of	Ro-
man	medicine	in	general.	Where	in	earlier	cultures,	the	civilian	religio-medical	
establishments	strongly	influenced	the	development	and	application	of	mili-
tary	medical	practice,	the	opposite	occurred	in	Rome.	it	was	military	medical	
practice	that	proved	the	major	influence	in	the	development	of	medicine	in	
the	larger	Roman	society.

Military	medical	care	under	the	republic	generally	resembled	the	medical	
care	in	the	armies	of	classical	Greece.	From	the	earliest	days,	physicians	attend-
ed	to	the	medical	needs	of	the	highest	commanders,	who	provided	physicians	
at	their	own	expense.	Medical	care	for	the	troops	was	the	responsibility	of	the	
individual	soldier,	as	in	the	Iliad,	and	soldiers	took	care	of	one	another	as	best	
they	could,	with	some	gaining	reputations	for	effective	medical	care	learned	
through	hard	experience.	Throughout	the	republican	period,	battle	accounts	
mention	 soldiers	 bandaging	 and	 treating	 their	 own	 wounds.9	This	 self-care	
led	to	a	problem	in	which	soldiers	applied	dressings	to	nonexistent	wounds	to	
escape	military	duty,	a	practice	that	was	seen	repeatedly	throughout	military	
history	and	even	to	the	present	day.10	by	the	time	of	Julius	caesar,	however,	
a	rudimentary	medical	system	of	combat	medics	was	already	in	place.	dur-
ing	the	Gallic	Wars,	commentators	note	that	the	soldier	expected	someone	to	
come	and	dress	his	wounds	rather	than	having	to	treat	himself.11	caesar	made	
arrangements	for	evacuating	the	wounded	in	wagons,	billeting	them	in	private	
houses,	and	sending	some	of	them	on	convalescent	leave.12	but	whatever	ar-
rangements	were	made	for	medical	care	of	the	soldier	stemmed	from	the	indi-
vidual	proclivities	of	the	individual	commanders.	There	is	no	evidence	of	any	
formal	military	structures	to	provide	medical	support	to	the	troops	on	a	regu-
lar	basis.	This	development	would	await	the	transformation	of	the	republican	
army	into	an	army	of	genuine	professionals,	a	process	that	had	begun	with	the	
Marian	reforms	and	came	to	fruition	under	augustus.

The	 lack	 of	 an	 established	 military	 medical	 service	 in	 these	 early	 days	
should	not	be	 taken	as	a	 lack	of	 regard,	either	by	 their	commanders	or	 the	
Roman	state,	for	the	troops’	welfare.	Roman	commanders	often	showed	great	
concern	for	their	wounded.	livy	notes	that	it	was	common	practice	for	Ro-
man	citizens	to	open	their	houses	to	the	wounded	and	to	feed	and	care	for	
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them	while	attending	their	wounds.13	Providing	such	care	was	regarded	as	a	
civic	 duty.	 it	was	 also	 customary	 for	Roman	 armies	 to	 take	 their	wounded	
along	with	them	after	the	battle,	whether	 in	the	advance	or	even	in	retreat.	
They	were	horrified	at	the	behavior	of	the	Volscians	and	carthaginians,	who	
routinely	abandoned	their	wounded.14	in	a	number	of	instances,	Roman	com-
manders	refused	to	press	a	pursuit	to	military	advantage	because	they	wanted	
to	attend	the	wounded.15	Roman	commanders	recognized	that	if	the	soldier	
was	not	cared	for,	he	would	not	fight	well,	and	many	commanders	put	their	
personal	resources	at	the	disposal	of	the	sick	and	wounded	as	a	way	of	ensuring	
their	troops’	loyalty.16	

caesar	understood	the	need	for	some	sort	of	medical	service	and	under-
took	a	number	of	steps	to	deal	with	the	problem	of	casualties,	including	sta-
tioning	physicians	with	his	army.	however,	the	changing	nature	of	the	army	
under	augustus	required	more	systematic	and	permanent	measures.	Given	the	
low	regard	Romans	had	for	physicians,	it	was	first	necessary	to	overcome	this	
deep	cultural	prejudice	and	attract	to	the	army’s	service	physicians	who	had	a	
command	of	medical	knowledge	and	clinical	practice	that	was	superior	to	the	
generally	low	level	of	medicine	practiced	by	the	Romans.	Greek	physicians	had	
begun	to	travel	to	Rome	as	early	as	the	second	century	bce,	but	the	Roman	
populace	did	not	generally	accept	them.	The	first	Greek	physician	to	establish	
a	regular	practice	in	Rome	was	archagathus	(219	bce).	That	he	was	known	
as	carnifex	(the	butcher)	for	his	lethal	surgical	operations	suggests	that	he	prob-
ably	did	little	to	improve	the	general	image	of	the	medical	profession.17

by	 the	 time	of	caesar’s	death,	 the	 lack	of	military	medical	 care	 for	 the	
army	could	no	longer	be	ignored.	Roman	medical	knowledge	was	simply	in-
sufficient	to	the	task	of	good	clinical	care	for	the	wounded.	in	addition,	the	
age-old	practice	of	billeting	 the	wounded	with	Roman	citizens	 that	worked	
well	as	long	as	Rome	confined	its	military	operations	to	the	italian	homeland	
was	not	 practical	 for	 an	 army	 engaged	 in	military	 operations	 throughout	 a	
far-flung	empire.	For	the	army	to	have	adequate	facilities	for	treating	its	sick	
and	wounded,	it	would	have	to	construct	and	staff	a	medical	service	with	its	
own	personnel	who	could	move	with	the	army	and	be	garrisoned	with	units	
stationed	abroad.	Finally,	the	professionalization	of	the	army	made	it	impera-
tive	that	medical	facilities	be	provided	if	the	soldiery	was	to	retain	its	morale	
and	loyalty.	
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The	destruction	of	corinth	in	146	bce	that	accompanied	the	final	paci-
fication	of	Greece	and	began	its	incorporation	into	the	Roman	imperium	pro-
vided	the	opportunity	for	Greek	medicine	to	migrate	to	Rome.	in	90	bce,	
Roman	citizenship	had	been	conferred	on	all	native	italians,	and	in	46	bce,	
Julius	caesar	conferred	citizenship	on	all	practitioners	of	medicine	for	the	ex-
press	purpose	of	attracting	medical	talent	to	Rome.18	although	Romans	con-
tinued	to	regard	other	pursuits	as	more	noble	than	the	practice	of	medicine,	
physicians	of	Greek	and	other	nationalities	flocked	to	Rome.	The	Roman	prej-
udice	 against	physicians	 gradually	 subsided,	 and	Romans	 themselves	finally	
began	to	enter	the	medical	profession.	Yet,	while	latins	represented	the	great-
est	number	of	military	physicians,	until	the	end	of	the	empire,	a	large	number	
of	physicians	serving	with	the	Roman	army	had	names	that	suggest	persons	of	
eastern,	non-italian	origins.19	

The	proximate	cause	of	the	establishment	of	the	Roman	medical	service	
was	the	fifteen-year	civil	war	that	followed	caesar’s	murder	and	the	rise	of	augus-
tus.	The	war	produced	horrendous	casualties,	as	the	best	professional	armies	
of	 the	 ancient	world	 slaughtered	one	another	 in	 internecine	 combat.	Upon	
achieving	victory,	augustus	reduced	the	army	to	twenty-five	battle-hardened	
legions	distributed	throughout	the	empire,	reorganized	their	staff	structures,	
and	created	the	first	truly	professional	military	medical	corps	in	Roman	history.20

To	attract	physicians	to	military	service,	augustus	conferred	upon	all	phy-
sicians	the	equestrian	dignity	(dignitas equestris),	which	included	the	rights	of	
full	citizenship,	the	status	of	a	knight,	and	the	right	to	wear	the	knightly	ring.21	
as	a	further	attraction	to	military	service,	physicians	were	given	the	custom-
ary	land	grants	and	retirement	benefits	of	the	career	legionary,	and	a	retired	
military	physician	was	allowed	to	resume	civilian	practice	exempt	from	certain	
taxes	and	civic	duties.22	The	military	physician	also	had	special	legal	rights	that	
allowed	him	to	recover	any	losses	incurred	to	fraud	against	him	while	on	ac-
tive	duty	(perhaps	the	world’s	first	medical	liability	insurance).	attracting	an	
adequate	supply	of	doctors	regularly	from	the	various	provinces	of	the	empire	
with	sufficient	financial	and	status	inducements	and	excellent	retirement	pro-
grams,	the	Roman	army	was	able	to	obtain	enough	physicians	to	care	for	the	
legions	until	the	end	of	the	empire.

The	practice	of	civilian	medicine	in	Rome	attracted	little	attention,	mean-
while,	and	it	was	not	until	160	ce	that	the	state	began	to	provide	medical	care	
for	the	general	population	through	a	system	of	public	hospitals	and	doctors.23	
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Within	 the	 army,	 however,	 the	 Greeks’	 clinical	 medical	 practice	 caught	 on	
quickly,	and	most	of	the	major	innovations	in	medicine	made	in	the	imperial	
period	are	attributed	to	military	physicians	or	men	who	had	once	been	mili-
tary	physicians.24	While	the	general	level	of	civilian	medical	care	remained	low,	
albeit	superior	to	that	found	in	previous	periods,	pragmatic	medicine	among	
military	physicians	reached	new	levels	of	excellence.	Moreover,	 the	fact	that	
there	were	no	medical	 schools	 or	 established	 curricula	of	 training	 in	Rome	
until	 the	 third	 century	 suggests	 that	only	 the	Roman	army	had	 established	
systematic	medical	training	programs	for	its	physicians.25	it	was	only	after	the	
reign	of	Septimius	Severus	(193–211	ce)	that	a	state	license	was	required	for	
a	civilian	to	practice	medicine.26	Many	civilian	doctors	remained	ignorant	of	
advances	 in	medical	 treatment	commonly	known	to	military	surgeons	serv-
ing	 in	the	army	medical	corps.	The	Roman	penchant	 for	written	records,	a	
consequence	of	having	established	a	thoroughly	modern	military	staff	struc-
ture,	ensured	that	whatever	new	knowledge	and	clinical	treatments	the	army	
practitioners	developed	received	wide	dissemination	with	the	military	medi-
cal	establishment.	These	military	medical	manuals	standardized	medical	care	
for	the	soldier,	but	a	similar	procedure	was	never	achieved	in	Roman	civilian	
medicine.27	

Military	medical	 care	began	with	ensuring	 that	only	 the	best	 and	most	
intelligent	physical	specimens	were	recruited	into	the	army.28	Military	doctors	
at	legion	posts	throughout	the	empire	conducted	physical	examinations	of	re-
cruits.	intriguingly,	since	after	the	first	century	ce	only	1	percent	of	the	army	
was	recruited	from	italians	(most	of	whom	entered	the	Praetorian	Guard	to	be	
posted	in	italy),	the	army	had	its	pick	of	the	manpower	pool,	which	was	larger,	
more	genetically	varied,	and	physically	stronger	than	any	available	to	any	army	
of	 the	 ancient	 world.	 Once	 in	 service,	 the	 military	 medical	 corps	 strove	 to	
maintain	the	soldier’s	health	by	continuously	stressing	hygienic	practices.	The	
systematic	use	of	sewers;	a	safe	water	supply;	a	varied	diet;	regular	health	in-
spections;	preventive	medicine	(such	as	mosquito	netting);	food	supply	moni-
toring;	cremation	of	the	dead	outside	the	city	and	camp	walls;	sanitary	public	
latrines	often	with	flushing,	running	water;	and	regular	washing	and	bathing	
created	a	healthy	environment	for	the	soldier.

The	horrendous	experience	with	disease	during	the	civil	war	led	Roman	
commanders	 to	 take	 excellent	 precautions	 against	 its	 outbreak	 in	 garrisons	
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or	on	campaign.	The	medical	officer	responsible	for	the	health	of	the	legion	
served	on	the	commander’s	staff,	an	indication	of	his	importance	to	the	mili-
tary	effort.	So	good	were	the	living	conditions	in	the	Roman	legions	that	de-
spite	long	service	in	wars	and	other	arduous	activities,	the	Roman	soldier	lived	
almost	five	years	longer	than	the	average	Roman	civilian	did.29	his	superior	
diet	also	had	the	effect	of	producing	five	times	fewer	cavities	than	the	average	
citizen	experienced.30	

a	great	deal	of	thought	went	into	the	design	of	a	legion	fort	to	establish	a	
healthy	environment	for	the	troops.	Marcus	Terentius	Varro	(116–27	bce),	a	
Roman	architect,	developed	a	theory	of	contagion	that	was	remarkably	similar	
to	Robert	Koch’s	germ	theory	of	the	nineteenth	century.31	Roman	forts	were	
never	located	near	swamps	or	standing	water.	buildings	and	streets	were	de-
signed	so	rainwater	pouring	from	the	roofs	into	channels	helped	cleanse	the	
streets.	a	complex	system	of	drains	and	sewers	ensured	sanitation	and	emptied	
into	rivers	or	streams	well	below	the	watering	point	for	animals.	Where	it	was	
not	possible	 to	drain	 refuse	 into	a	moving	waterway,	 large	 leach	fields	were	
constructed.	latrines	were	continuously	flushed,	and	sewage	was	removed	far	
from	the	fort.	latrines	were	dug	to	depths	of	three	meters	and	covered	with	
wooden	tops	to	prevent	sunlight	from	attracting	flies	to	the	waste	that	would	
spread	disease.	hand	basins	were	provided	for	washing	and	sponges	for	wiping	
one’s	self.	each	fort	had	its	own	bathhouse	for	providing	warm,	hot,	and	cold	
baths;	some	even	offered	steam	baths.	The	army	set	a	high	standard	of	cleanli-
ness	for	the	soldier,	his	clothes,	and	equipment,	and	he	was	required	to	shave	
daily	and	bathe	regularly,	even	when	the	soldier	was	in	the	field.32	Troops	ex-
ercised	each	morning	and	went	on	twenty-mile	marches	three	times	a	month.	
Some	Roman	 forts	had	drill	halls	 so	 the	 troops	could	exercise	 in	 inclement	
weather.33	a	Roman	fort	was	a	model	of	military	hygiene.	

The	great	advance	of	Roman	military	medicine	was	its	incorporation	of	a	
professional	medical	service	for	delivering	care	to	the	troops	into	the	legion’s	
formal	organization,	something	that	the	armies	of	the	ancient	world	had	not	
accomplished	in	even	a	rudimentary	sense	since	the	demise	of	the	assyrian	em-
pire	in	the	sixth	century	bce.34	While	many	trained	doctors	entered	military	
service	for	limited	tours	of	duty,	the	spine	of	the	regular	medical	service	was	
made	up	of	physicians,	combat	medics,	and	orderlies	who	were	trained	by	the	
army	itself	from	its	own	manuals	and	in	its	own	military	hospitals.35	as	civilian	
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medical	training	remained	largely	unorganized	and	based	on	apprenticeship,	
the	military’s	training	of	physicians	was	a	major	innovation.	it	was	standard	
Roman	practice	to	refer	to	all	recruits,	even	trained	physicians,	as	miles,	sig-
nifying	that	they	were	soldiers	first.	even	educated	physicians	had	to	undergo	
the	standard	training	for	military	medical	personnel	before	being	granted	the	
title	of	medicus.	No	Western	army	undertook	the	training	of	its	own	physicians	
again	until	1865.36	

The	importance	of	the	military	medical	corps	within	the	Roman	legion	is	
testified	to	by	the	fact	that	provision	of	medical	services	was	a	primary	respon-
sibility	of	the	praefectus castrorum,	or	the	“camp	prefect”	and	the	legion’s	second	
in	command.	he	was	usually	the	senior	professional	officer	in	the	legion	and	
reported	directly	to	the	commander.	The	chief	medical	officer	of	the	 legion	
was	the	medicus,	of	which	there	were	three	types,	each	of	different	ranks	and	
status.	The	fewest	in	number	were	those	who	had	some	prior	medical	train-
ing	or	were	often	trained	physicians	who	entered	military	service	for	specified	
periods	 of	 duty.	These	 positions	 normally	 carried	 senior	 noncommissioned	
officer	status.	Other	medici	who	served	as	chief	medical	officers	were	career	
soldiers	who	received	their	training	in	the	army	and	enlisted	for	long	periods.	
One	of	these,	c.	Papirius	aelianus,	served	on	active	duty	until	he	died	at	age	
eighty-five.37	it	is	difficult	to	accurately	assess	the	relative	numbers	of	each	type	
of	chief	medical	officer,	but	most	of	them	were	career	military	professionals.	

another	type	of	medical	officer	of	somewhat	lower	standing	was	the	me-
dicus ordinarius.	This	officer	entered	the	army	as	a	regular	soldier	and	received	
training	from	the	army	itself.	he	could	rise	to	the	rank	of	centurion	and	was	a	
medical	specialist	with	sound,	practical	medical	training.	Other	medical	spe-
cialists	assigned	to	the	legion	included	doctors	who	were	specialists	in	a	partic-
ular	form	of	medicine,	such	as	internists,	eye	doctors,	and	urologists.38	almost	
the	full	spectrum	of	medical	specialties	were	represented	within	the	military	
medical	corps.	Surgeons	constituted	a	special	medical	specialty	and	were	re-
garded	as	the	most	valuable	medical	assets.	also	in	evidence	were	additional	
medical	personnel,	such	as	the	seplasiarius,	responsible	for	the	supply	of	medi-
cal	ointments;	the	marsus,	who	oversaw	the	treatment	of	snake	and	scorpion	
stings;	and	the	optio convalescentium,	in	charge	of	convalescent	troops.	These	
army-trained	orderlies	were	similar	to	modern-day	enlisted	medical	orderlies	
or	physician	assistants.
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One	of	the	legion’s	most	important	medical	assets	was	the	special	squads	
of	capsarii	(bandagers	who	served	as	combat	medics).39	The	army	trained	its	
own	medics,	much	as	armies	do	today.	Reliefs	from	Trajan’s	column	depict	
these	medics	tending	soldiers’	wounds.40	The	capsarii	are	shown	wearing	the	
same	combat	gear	that	the	soldiers	do.	Their	mission	was	to	reach	the	wound-
ed	quickly	as	the	battle	raged,	providing	them	with	acute	medical	care	until	the	
soldier	could	be	brought	to	the	field	hospital	tent	for	treatment	by	a	trained	
physician.41	The	 legion	 had	 designated	 units	 of	 horses,	 wagons,	 carriages,	
and	stretcher	bearers	to	evacuate	the	wounded	to	field	hospitals.	by	the	mid-	
second	century	ce,	the	Roman	army	comprised	about	400,000	regular	troops.	
at	a	minimum,	this	number	of	soldiers	required	some	600	to	800	doctors,	or	
approximately	10	per	legion,	to	provide	adequate	medical	care.42

The	idea	of	providing	military	medical	support	as	close	as	possible	to	the	
battlefield	and	having	 special	units	of	 combat	medics	 to	get	 to	 the	wound-
ed	quickly	 represented	a	 significant	advance	 in	military	medicine.	The	field	
hospitals	supported	by	medics	and	an	ambulance	corps	constituted	the	first	
evidence	 of	 a	major	 principle	 of	military	medicine,	 the	principle	 of	 imme-
diacy.	Roman	doctors	also	practiced	the	second	principle	of	modern	military	
medicine,	triage,	or	separating	out	casualties	according	to	the	severity	of	their	
wounds	and	evacuating	and	treating	the	most	severely	wounded	first.	as	a	pro-
fessional	army,	the	legions	had	invested	long	hours	and	considerable	money	
in	the	soldier’s	training.	The	medical	corps	attempted	to	salvage	and	return	to	
duty	as	many	wounded	as	rapidly	as	possible.	This	operation	represented	the	
first	application	of	the	principle	of	expectancy,	an	integral	premise	of	modern	
military	medicine.43	

The	medical	service	was	adequately	represented	in	all	military	branches,	in	
all	combat	arms,	and	at	all	levels	of	the	army.	every	legion	and	auxiliary	unit	
had	 their	own	physicians	 and	 staff,	 and	each	 infantry	battalion	and	cavalry	
regiment	had	its	own	medical	officer	and	staff.	even	the	irregular	units	had	
regularly	garrisoned	medical	personnel	assigned	to	them.44	The	navy	also	had	
a	regular	medical	corps,	and	each	ship	of	the	fleet	had	a	doctor	and	small	staff	
regularly	 assigned	 to	 it.45	The	 cohors vigilium	 that	 served	as	police	 and	fire-
fighting	forces,	had	four	physicians	assigned	to	each	unit,	and	they	probably	
provided	medical	support	for	each	of	the	duty	shifts	in	the	twenty-four-hour	
day.46	While	a	soldier	of	the	legion	usually	served	out	his	entire	career	posted	
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to	a	single	legion,	physicians	were	often	transferred	among	legions.47	This	re-
assignment	made	sense	insofar	as	it	allowed	the	army	to	shift	medical	assets	
from	legion	to	legion	to	ensure	adequate	medical	support	where	the	need	was	
greatest.	Roman	military	hospitals	followed	a	common	design	plan,	but	some	
legion	 forts	 located	on	 the	 frontier,	which	were	 expected	 to	 face	hostilities,	
were	often	larger	and	more	fully	staffed.48	

The	Roman	medical	service	also	operated	its	own	military	hospitals	 for	
both	short-term	and	convalescent	care,	and	each	legion	fort	contained	a	fully	
staffed	hospital.	The	military	hospital	 system	originated	 in	 the	wars	against	
Greece	 in	 the	first	 century	bce.	The	 impossibility	of	 leaving	 the	wounded	
among	a	hostile	civilian	population	made	their	evacuation	imperative;	how-
ever,	 Roman	 administrators	 found	 that	 many	 of	 the	 wounded	 died	 during	
transport	to	hospitals	in	italy.	accordingly,	Roman	military	planners	created	a	
system	of	hospitals	along	the	major	roads	leading	to	the	provinces.	as	the	small	
strong	points	and	 temporary	 forts	grew	 into	permanent	 facilities	over	 time,	
the	hospitals	within	them	grew	larger	and	more	sophisticated.	by	the	imperial	
period,	it	was	standard	practice	to	include	a	complete	hospital	in	the	plans	for	
all	major	legion	forts.	Tents	arranged	in	the	shape	of	a	hollow	rectangle	were	
used	as	field	hospitals	before	the	permanent	forts	were	built	or	when	the	army	
was	on	campaign.	When	permanent	facilities	were	built,	the	construction	fol-
lowed	 this	 same	hollow	shape.49	The	valetudinarium,	or	 “military	hospital,”	
was	commanded	by	a	chief	medical	officer	called	the	optio valetudinarius,	who	
reported	directly	to	the	legion’s	second	in	command	who	had	the	staff	respon-
sibility	for	medical	support.	The	concept	of	the	military	hospital	is	an	entirely	
Roman	idea,	apparently	without	precedent	in	the	ancient	world.	There	is	no	
evidence	for	military	hospitals	before	the	augustan	period	(first	century	ce).	
as	the	growth	of	the	empire	increased	the	distances	separating	military	units	
from	Rome	and	made	it	impossible	to	send	the	sick	and	wounded	home	for	
treatment,	the	need	for	camp-based	medical	facilities	arose.50

The	hospital’s	physical	layout	reflected	a	new	level	of	medical	sophistica-
tion	that	was	not	seen	again	in	the	West	until	modern	times.	The	entrance	to	
the	hospital	opened	into	a	large	hall	lit	by	clerestory	windows	and	used	as	a	
clearing	center	for	casualties.	beyond	this	hall	and	having	only	one	entrance	
was	 the	 operating	 theater,	 also	 lit	 by	 multiple	 windows.	 connected	 to	 the	
theater	was	a	small	hearth	room	containing	a	beehive	oven	where	instruments	
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Figure 2.	Roman military hospital in Vetera, Germany (200 CE)

and	dressings	were	sterilized.51	The	hospital	kitchen	and	pantries	used	to	pre-
pare	special	diets	for	convalescent	soldiers	were	located	on	the	east	side	of	the	
hospital.52	The	western	outer	wing	contained	a	suite	of	baths,	a	dressing	room,	
and	lavatories.	The	wards	occupied	three	full	wings	of	the	building.	The	ward-
rooms	were	small	cubicles	(3.4	by	4.2	meters)	arranged	in	pairs	on	either	side	
of	a	wide	corridor,	 a	plan	 followed	 typically	 in	hospital	 construction	 today.	
The	entrance	to	these	rooms	was	through	a	small	side	corridor	that	separated	
the	rooms	themselves	from	the	main	corridor	to	reduce	noise	and	the	risk	of	
infection	and	contagion.	a	few	of	the	rooms	were	reserved	for	patients	who	
required	isolation.	Other	rooms	were	set	apart	for	the	hospital	staff ’s	use.	More	
rooms	housed	examination	areas,	lavatories,	and	the	hospital	mortuary.53

The	roof	of	the	hospital	was	constructed	in	such	a	way	as	to	provide	ad-
equate	cooling,	ventilation,	and	fresh	air	in	hot	weather,	and	a	central	heating	
plant	ensured	adequate	warmth	in	the	winter.	a	central	courtyard	provided	a	
source	of	quiet,	fresh	air,	and	light	that	the	wounded	could	enjoy	while	con-
valescing.	each	legion	hospital	was	constructed	to	accommodate	6–10	percent	
of	the	legion’s	5,000-man	strength	as	casualties,	although	frontier	forts	usually	
had	a	larger	capacity.	in	an	emergency	situation,	the	reception	room,	corridors,	
and	the	central	courtyard	could	be	used	to	temporarily	house	the	wounded	
awaiting	treatment.

Figure by Tara Badessa
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The	military	hospital	was	among	the	greatest	Roman	medical	advances,	
and	as	with	the	medical	corps	itself,	there	was	no	civilian	equivalent.	Unlike	
other	 cultures	 of	 the	 ancient	world	where	 the	 advancement	of	medicine	 in	
the	military	 generally	 lagged	 behind	 medical	 practice	 in	 the	 civilian	world,	
the	reverse	was	true	in	Rome.	Medical	science	advanced	because	of	the	army’s	
systematic	organizational	approach	to	medical	practice	driven	by	the	need	to	
repair	and	retain	casualties	in	the	professional	force.	as	army	doctors	spread	
throughout	the	garrisons	of	the	empire	routinely	and	deliberately	searched	for	
new	drugs	as	part	of	their	normal	military	duties,	they	expanded	the	Roman	
materia	medica	beyond	that	of	any	other	in	previous	cultures.	New	drugs	and	
other	medical	information	were	passed	to	other	medical	personnel,	often	by	
their	incorporation	in	the	army’s	medical	manuals.	This	method	of	dissemina-
tion	allowed	medical	personnel	to	transmit	a	great	deal	of	new	medical	knowl-
edge	throughout	the	army.	

a	Roman	military	physician,	Pedanius	dioscorides	was	the	most	famous	
pharmacologist	of	antiquity.	he	lived	during	the	first	century	ce	and	wrote	
De Materia Medica,	the	world’s	largest	collection	of	herbal	and	chemical	medi-
cal	remedies	produced	in	the	ancient	world.	Written	in	five	books,	it	was	the	
standard	work	on	pharmacology	for	more	than	a	millennium	and	is	still	read	
today.54	The	Romans’	incorporation	of	most	of	the	then	“known	world”	into	
the	empire	expanded	the	store	of	knowledge	upon	which	Roman	physicians	
could	 draw	 for	 new	 drugs	 and	 clinical	 techniques.	Thus,	 Roman	 medicine	
borrowed	a	number	of	 indian	 surgical	 techniques,	 including	plastic	 surgery	
and	cataract	removal.55	So	many	drugs	came	from	india	that	Pliny	complained	
about	it	in	his	writings.56	in	the	end,	however,	Roman	medical	practice	reflect-
ed	the	same	practical	bent	that	was	such	an	integral	part	of	the	Roman	charac-
ter.	being	as	closely	tied	to	the	military	as	Roman	medical	practice	was,	when	
the	 empire	 collapsed	much	of	 the	Romans’	medical	knowledge	and	clinical	
technique	went	with	it,	lost	to	future	generations	for	almost	a	thousand	years.

Given	the	effectiveness	of	the	Roman	medical	system	in	quickly	reaching	
the	wounded	soldier	and	moving	him	to	a	location	near	the	battle	where	he	
could	be	treated	by	a	professional	military	physician,	the	question	arises	as	to	
the	quality	of	Roman	clinical	medicine	and	its	effectiveness	in	saving	battle	ca-
sualties.	The	following	analysis	is	limited	to	those	readily	available	techniques	
that	the	battle	surgeon	used	to	deal	with	combat	injury	as	they	appear	in	the	
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work	of	cornelius	celsus,	a	famous	Roman	military	surgeon.	examined	from	
this	perspective,	 it	 is	 fair	to	say	that	the	quality	and	effectiveness	of	Roman	
military	medicine	was	generally	not	surpassed	until	the	beginning	of	the	nine-
teenth	century.	celsus	lived	during	the	reign	of	Tiberius	(14–37	ce),	an	early	
phase	of	the	empire,	so	the	medical	practices	he	records	presumably	were	fairly	
common	at	that	time	and	remained	so	throughout	the	imperial	period.57	cel-
sus	produced	a	vast	treatise	covering	the	subjects	of	agriculture,	warfare,	rheto-
ric,	 and	 medicine.	 his	 treatise	 on	 medicine,	 De Medicina,	 comprised	 eight	
books.	When	the	empire	collapsed,	this	brilliant	and	comprehensive	medical	
manual	was	lost	for	more	than	thirteen	centuries.	it	was	not	rediscovered	and	
reprinted	until	1478	ce,	when	along	with	Galen’s	works,	 it	 then	became	a	
basic	medical	text	for	another	three	hundred	years.	De Medicina	 is	the	only	
Roman	medical	text	to	survive	in	its	complete	form	into	modern	times.

The	first	task	of	the	battle	surgeon	is	to	stop	the	bleeding	caused	by	weap-
ons	damage	and	prevent	the	soldier	from	dying	of	blood	loss	and	shock.	de-
veloping	 a	 surgical	 technique	 to	 cope	with	bleeding	 required	 a	much	more	
accurate	knowledge	of	human	anatomy	than	had	been	available	to	previous	
ancient	physicians.	The	Romans	had	no	 religious	 strictures	prohibiting	dis-
section,	and	the	large	number	of	criminals,	gladiators,	and	condemned	men	
provided	practitioners	ready	access	to	cadavers.58	consequently,	the	Romans’	
understanding	of	anatomy	was	far	better	than	any	that	had	gone	before.	Most	
important,	the	Romans	recognized	that	arteries	and	veins	carried	blood,	not	
air	or	other	humors	as	other	cultures	believed.	This	basic	knowledge	of	circula-
tory	plumbing	allowed	Roman	physicians	to	locate	blood	vessels	and	deal	with	
severed	veins	and	arteries.59	

a	knowledge	of	 blood	 circulation	would	not	have	been	useful	without	
two	additional	Roman	innovations—the	hemostatic	tourniquet	to	stem	blood	
flow	and	a	technique	to	tie	off	veins	and	arteries	temporarily	so	they	could	be	
sutured.	To	achieve	the	latter,	the	Romans	invented	the	arterial	surgical	clamp.	
in	addition,	they	also	used	ligature,	or	the	twisting	of	blood	vessels	into	a	knot	
to	stem	the	flow	of	blood.	Roman	physicians	were	expert	at	suturing	wounds,	
using	flax	or	linen	thread.	These	stitches	rotted	before	the	wound	was	com-
pletely	healed,	so	there	was	no	need	to	remove	the	stitches.	These	techniques	
served	extremely	well	for	most	battle	wounds	and	had	the	additional	advantage	
of	allowing	surgeons	to	raise	amputation	to	a	high	art.	celsus	was	the	first	to	
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suggest	amputation	through	live	tissue,	and	he	used	a	rasp	to	smooth	the	bone	
prior	 to	 closure.	 archigenes,	 who	 lived	 under	Trajan’s	 rule,	 was	 the	 first	 to	
perform	amputation	by	identifying	and	ligating	the	major	blood	vessels	before	
completing	the	amputation.60	The	ability	to	amputate	an	infected	or	gangre-
nous	limb	saved	a	great	number	of	lives.

Roman	 physicians	 used	 a	 number	 of	 drugs	 as	 sedatives	 and	 painkillers	
to	 ease	 the	 soldier’s	 pain	before	 and	 after	 surgery.	They	used	potions	made	
from	the	opium	poppy	and	henbane	as	well	as	henbane	seeds.	henbane	con-
tains	scopolamine,	which	is	still	used	as	a	pre-anesthetic	medication	today.61	
dioscorides	records	the	use	of	white	mandrake	before	surgery,	saying,	“The	
doctors	make	use	of	 this,	 too,	when	 they	are	 about	 to	 treat	by	cutting	and	
burning.”62	The	root	of	this	plant	yields	hyoscyamine	and	atropine,	both	of	
which	are	modern	surgical	drugs.63	Undoubtedly,	mandrake	taken	in	sufficient	
quantities	can	produce	a	degree	of	unconsciousness	to	complete	a	surgical	pro-
cedure;	however,	there	are	risks,	as	celsus	notes,	that	“we	are	afterwards	unable	
to	arose	the	man	whom	we	want	to	put	to	sleep.”64	Other	analgesics	noted	in	
the	texts	are	wild	lettuce,	anise,	sleep	nightshade,	and	various	opium	potions.	
These	 sedatives	 probably	 helped	 somewhat	 but	 did	 not	 constitute	 genuine	
anesthesia	 in	 the	modern	 sense.	Nowhere	 in	 the	 surviving	medical	 treatises	
dealing	with	surgery	is	there	any	mention	of	using	anesthesia.	it	is	likely	that	
the	available	painkillers	were	administered	to	relieve	 the	pain	of	 the	wound	
or	 to	 relieve	 the	 pain	 associated	 with	 postsurgical	 recuperation.	 as	with	 all	
surgery	until	the	introduction	of	anesthesia	in	1846,	the	surgeon’s	speed	and	
skill	remained	critical.65	

Roman	 surgical	 skills	were	 clearly	 reflected	 in	 the	number,	quality,	 and	
innovation	of	their	surgical	instruments.	The	quality	of	Roman	surgical	instru-
ments	was	not	surpassed	until	modern	times.66	The	core	of	the	surgeon’s	in-
strumentarium	was	the	various	types	of	scalpels	with	replaceable	blades	that	he	
used	in	operations.	The	Romans	introduced	several	new	types	of	surgical	for-
ceps,	including	instruments	with	ring	slides	and	rifled	inner	faces	that	allowed	
them	to	be	locked	in	place	with	one	hand.	Wound	edges	were	held	apart	with	
another	modern	 surgical	 innovation,	 the	 retractor,	 and	wounds	were	 closed	
with	fibulae,	or	modern	surgical	clasps	that	resemble	safety	pins.	an	enormous	
advance	to	battlefield	surgery	was	the	widespread	use	of	an	arrow	extractor,	a	
kind	of	hollow	spoon	that	could	be	slid	within	the	wound	along	the	side	of	the	
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Figure 3.	Roman surgical instruments (circa 200 CE)

arrow	until	the	arrowhead	rested	neatly	in	the	spoon	for	extraction.67	The	Ro-
man	surgeon’s	instruments	included	far	more	tools	with	far	more	sophisticated	
functions	than	any	available	to	surgeons	until	at	least	the	nineteenth	century.	
as	with	other	aspects	of	Roman	medicine,	the	collapse	of	the	empire	resulted	
in	many	of	these	innovative	devices	being	lost	to	medical	practice	for	hundreds	
of	years	until	they	were	gradually	reinvented	one	by	one.

Figure by Tara Badessa
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assuming	 that	 a	 wounded	 soldier	 could	 be	 saved	 from	 blood	 loss	 and	
shock,	 the	next	 task	was	 to	prevent	 infection.	One	cannot	stress	 too	strongly	
the	 importance	 of	 preventing	 postsurgical	 infection.68	 as	 late	 as	 the	 mid-
nineteenth	century,	the	mortality	rate	for	those	operated	on	in	hospitals	was	
often	 more	 than	 one	 in	 two.69	 Only	 after	 the	 introduction	 of	 antisepsis	 in	
1867	was	that	figure	reduced.	The	Romans	were	acutely	aware	of	the	danger	
of	infection,	and	celsus	devoted	an	entire	chapter	of	De Medicina	to	it.	he	
is	also	the	first	physician	in	ancient	history	to	describe	its	clinical	symptoms	
and	progress	in	his	famous	dictum	that	infection	can	be	recognized	by	rubor et 
tumor cum calore et dolore	(redness	and	swelling	with	heat	and	pain).	Perhaps	
most	 important	 in	 the	fight	 against	 infection	was	 that	Galen’s	work	 clearly	
rejected	 the	 lethal	 theory	 of	 laudable	 pus	 that	 had	 been	 introduced	 earlier	
to	Roman	medicine.	Galen	 soundly	dismissed	 the	 idea	 that	 infection	was	a	
natural	part	of	the	healing	process	when	he	said,	“Those	who	believe	that	in-
flammation	necessarily	follows	a	wound	show	great	ignorance.	.	.	.”70	Roman	
practice	of	handling	infection	was	better	than	the	world	would	see	again	for	
more	than	a	thousand	years.

it	was	standard	Roman	surgical	practice	to	sterilize	instruments	in	hot	wa-
ter	before	use,	a	system	that	again	would	be	not	observed	in	the	West	until	the	
late	nineteenth	century.	Roman	doctors	never	used	the	same	probe	on	more	
than	one	patient,	an	 important	clinical	convention	that	removed	the	physi-
cian	as	the	primary	source	of	hospital	contamination.	Roman	wound	washes,	
especially	acetum,	were	excellent,	being	more	effective	than	the	carbolic	acid	
that	lister	would	 later	use.71	Picking	out	decayed	or	 foreign	matter	 from	a	
wound	before	and	after	repeated	cleansing	or	using	maggots	to	eat	the	dead	
flesh	(debridement)	undoubtedly	reduced	the	rate	of	tetanus	and	gangrene,	as	
did	the	techniques	of	loose	bandaging,	surgical	clips	for	closure,	drains,	and	
regular	changing	of	dressings.	The	use	of	the	old	egyptian	formula	of	lint	and	
honey,	the	most	powerful	antibacterial	potion	known	until	penicillin,	to	dress	
wounds	was	effective,	as	was	the	use	of	barbarum,	a	powerful	antiseptic	com-
pound	that	modern	experiments	has	shown	to	be	effective	for	treating	deep	
flesh	wounds.72	

Roman	military	doctors	would	have	had	a	profound	effect	on	the	survival	
rate	of	the	wounded	by	applying	these	techniques.	Further,	Roman	medical	
skill	often	extended	beyond	the	surgical	procedures	noted.	Plutarch	recorded	
the	surgical	skill	of	one	cleanthes,	a	military	surgeon	who	treated	a	lower	chest	
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wound	 by	 replacing	 the	 entrails	 that	 had	 spilled	 out,	 stopping	 the	 hemor-
rhage,	and	stitching	and	bandaging	the	wound,	confident	the	patient	would	
recover.73	celsus	explains	the	procedure	for	an	abdominal	operation	in	which	
the	 entrails	 are	 spilled,	 noting	 that	 the	perforated	 entrails	must	 be	 stitched	
before	replacement	was	attempted.74	This	level	of	surgery	was	not	attempted	
again	until	the	seventeenth	century.

Roman	military	medicine	in	every	respect	was	clearly	far	superior	to	that	
of	any	other	culture	of	 the	ancient	world	and,	 for	 that	matter,	 to	any	mili-
tary	medicine	practiced	later	in	the	West	until	modern	times.	The	success	of	
Roman	military	medicine	can	be	partially	attributed	to	its	practitioners	pos-
sessing	the	highest	level	of	medical	knowledge	and	skill	in	the	ancient	world.	
but	without	the	organizational	genius	to	design	a	permanent	medical	system	
within	the	legions	that	could	train	physicians	and	other	medical	personnel	and	
deliver	that	care	quickly	and	routinely,	Roman	medical	knowledge	would	have	
had	 far	 less	 impact	on	combat	 survival	 rates	 than	 it	did.	Moreover,	Roman	
pragmatism	unfettered	by	 religion	placed	a	premium	on	medical	 inventive-
ness.	With	little	in	the	way	of	religious	strictures	to	hinder	medical	investiga-
tion,	the	emphasis	fell	naturally	on	what	worked.	The	Romans	have	to	their	
credit	a	number	of	medical	innovations	that	would	have	been	impossible	to	
introduce	in	other	cultures.	Roman	military	physicians	never	lost	sight	of	their	
goal,	which	was	to	reach	as	many	wounded	as	quickly	as	possible	and	save	as	
many	as	possible.	They	rejected	anything	that	hindered	that	goal	and	continu-
ally	searched	for	solutions.

The	shortcoming	of	Roman	medicine	was	that	it	never	struck	deep	roots	
in	Roman	society.	From	beginning	to	end,	it	was	always	a	product	of	the	Ro-
man	military	machine.	and	when	that	machine	finally	came	to	a	halt	and	the	
empire	collapsed,	there	were	few	resources	within	the	society	to	preserve	and	
transmit	Roman	medical	skill	to	future	generations.	and	much	of	what	Rome	
had	achieved	in	military	medicine,	as	with	so	many	other	aspects	of	Roman	
civilization,	was	lost	in	the	tide	of	barbarism	that	swept	over	europe	in	the	fifth	
century.	The	continuous	upward	trend	of	medical	knowledge	and	civilization	
that	had	begun	more	than	four	millennia	earlier	in	the	Mesopotamian	Valley	
came	to	a	grinding	halt.	For	the	rest	of	the	fifth	century	until	the	beginning	of	
the	Renaissance,	the	barbarian	cultures	of	europe	produced	nothing	of	medi-
cal	value.	The	great	legacy	that	was	Rome	vanished	into	a	dark	age	that	would	
take	the	West	almost	a	thousand	years	from	which	to	recover.
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478–1453 ce
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The	period	from	the	first	through	the	second	centuries	ce	was	the	high	point	

in	the	development	of	military	medicine	in	the	ancient	world.	in	its	degree	

of	medical	knowledge	and	its	ability	to	deliver	medical	care	to	the	wounded	

soldier,	Roman	military	medicine	was	not	surpassed	until	modern	times	and	

in	some	aspects	not	until	World	War	ii.	chapters	10	and	11	examine	military	
medicine	from	the	third	century	to	the	fifteenth	century,	a	period	in	which	

the	medical	arts	retrogressed	to	bronze	age	times.	The	single	exception	to	this	

decline	was	the	byzantine	empire	(395–1453	ce),	where	military	medicine	
continued	to	be	practiced	with	clinical	excellence.	even	under	the	byzantines,	

however,	medical	 knowledge	 and	practice	were	 frozen	 as	 if	 in	 cold	 storage,	

until	the	West	was	ready	to	use	them	again	during	the	Renaissance.
The	 third	 through	fifteenth	 centuries	were	marked	by	near-total	disinte-

gration	of	Western	culture.	Most	of	the	major	social,	political,	economic,	and	

military	institutions	that	had	taken	the	West	more	than	a	thousand	years	to	
develop	were	lost	in	a	tide	of	barbarian	invasions	and	religious	intolerance	of	

scientific	 thought.	 Medical	 knowledge	 and	 innovation	 came	 to	 a	 halt.	The	
once-civilized	Roman	West	plunged	into	a	long	dark	night	that	was	only	brief-

ly	punctuated	by	flashes	of	scientific	light	that	produced	anything	of	lasting	

value.	The	disintegration	and	decentralization	of	all	aspects	of	social	life	were	
the	chief	characteristics	of	this	period.	clinical	medicine	was	either	destroyed	

or	rigorously	suppressed	until	little	of	value	remained.	The	destruction	of	every-

day	technology—water	systems	and	sewage,	roads,	education,	food	supplies,	
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communications,	and	so	on—was	so	complete	that	social	technology	was	re-

duced	to	levels	not	seen	in	europe	for	almost	a	thousand	years.	The	degree	of	
technological	collapse	can	be	compared	to	the	state	of	affairs	that	might	exist	a	
hundred	years	after	a	nuclear	attack	on	the	current,	sophisticated	social	orders	

of	europe.1	
The	confusion	of	this	barbarian	and	byzantine	age	presents	a	problem	as	

to	how	to	organize	the	analysis	of	military	medicine	in	this	period.	chapters	
10	and	11	are	arranged	into	four	chronologies	that	are	distinct	 in	time	and	
place;	however,	they	are	somewhat	artificial	in	that	they	construct	barriers	that	
did	not	truly	exist	in	the	minds	of	those	who	lived	during	this	time.	Nonethe-
less,	in	order	not	to	repeat	the	era’s	hopeless	confusion	in	the	analysis,	some	
organizational	schema	is	necessary.

The	first	period	encompasses	the	third	to	the	eighth	centuries,	when	suc-
cessive	waves	of	barbarian	invasion,	settlement,	and	reinvasion	destroyed	the	
Roman	empire	 and	 its	 organizational	 structure	 in	 the	West.	This	period	 is	
marked	by	the	total	eclipse	of	the	Roman	military	medical	system,	accompa-
nied	by	drastic	changes	in	military	forms,	and	its	replacement	by	a	primitive	
but	widely	used	form	of	tribal	military	medicine.	The	second	period	focuses	
on	the	byzantine	empire	with	its	capital	at	constantinople	(395–1453	ce).	
here,	the	medical	knowledge	of	the	West	and	the	Roman	military	medical	sys-
tem	were	preserved	for	almost	a	thousand	years	after	the	collapse	of	the	Roman	
military	system	in	the	West.	While	little	in	the	way	of	medical	innovations	can	
be	credited	to	the	byzantines,	their	preservation	of	the	medical	knowledge	of	
the	ancients	and	the	spread	of	that	knowledge	to	the	Muslim	empire	was	vital	
to	the	renewed	development	of	military	medicine	during	the	Renaissance.	The	
third	period	addresses	military	medicine	as	practiced	by	the	armies	of	islam	
and	the	transmission	of	that	knowledge	to	the	West	as	a	consequence	of	their	
cultural	and	military	contacts	with	a	degraded	europe.	The	character	and	val-
ue	of	islamic	medicine	have	been	generally	overstated,	in	further	testimony	to	

the	low	level	to	which	medical	knowledge	and	practice	had	fallen	in	the	West.	
The	last	period	of	analysis	addresses	medicine	in	the	Middle	ages,	the	period	
beginning	with	the	carolingian	empire	of	charlemagne	(800	ce)	and	the	rise	

of	feudalism	and	ending	with	the	dawn	of	the	Renaissance	in	the	fourteenth	
century,	when	military	medicine	began	to	reemerge	in	the	West.	
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the Barbarians
Writing	in	1744	ce,	Ferdinando	Galliani	noted	that	“empires	being	neither	
up	nor	down	do	not	fall.	They	change	their	appearance.”2	The	barbarian	inva-
sions	of	the	Roman	empire	for	the	first	four	centuries	match	this	description	
precisely.	Rome	did	not	collapse	as	much	as	it	metamorphosed	into	a	decen-
tralized	state	of	quasi-Romanized	Germanic	fiefdoms,	each	ruled	by	a	warlord	
supported	by	a	private	army.	The	Roman	army	always	had	to	deal	with	the	
problem	of	hostile	tribes	on	its	boundaries.	in	Gaul,	Spain,	and	britain,	Rome	
solved	 the	problem	 through	military	 conquest	 and	 the	 eventual	Romaniza-
tion	of	the	tribal	peoples	in	these	areas.	The	problem	on	the	German	frontier,	
however,	was	different.	here	the	tribes	were	very	large,	were	culturally	warlike,	
offered	nothing	in	terms	of	resources	that	could	be	obtained	by	conquest,	and	
occupied	an	area	of	dense	forest,	rivers,	and	mountainous	terrain	that	was	dif-
ficult	to	control.	The	destruction	of	three	Roman	legions	at	the	hands	of	the	
German	tribal	chieftain	arminius	in	9	ce	in	the	Teutoburg	Forest	effectively	
settled	the	problem	of	German	conquest	for	the	Romans.3	afterward,	Roman	
military	strategy	in	the	region	changed	to	the	defensive	and	was	marked	by	the	
creation	of	a	system	of	in-depth	fortifications	constructed	along	the	German	
frontier.4	

The	Roman	defensive	strategy	succeeded	in	repelling	the	Germans’	repeat-
ed	attempts	at	penetration	throughout	the	first	and	second	centuries.	it	was	
not	until	260	ce,	when	the	Franks	moved	into	Spain,	the	alamanni	pressed	
into	the	alvergne	country,	and	the	Goths	crossed	the	danube	River	in	large	
numbers,	 that	 the	 first	 significant	 incursions	 succeeded.	The	 Roman	 army,	
long	garrisoned	along	the	imperial	frontiers,	had	begun	to	decay.	Many	of	the	
frontier	 posts	 had	become	 large	 towns	with	 substantial	 civilian	 contingents	
within	 them.5	Training	 and	discipline	declined.	by	 the	 second	 century,	not	
more	than	1	percent	of	the	Roman	army	comprised	native	italians,	with	the	
rest	having	been	drawn	from	other	nationalities	of	the	empire	socialized	to	Ro-
man	values	and	methods.	by	the	middle	of	the	third	century,	the	Roman	army	
could	no	longer	meet	the	invasion	threat.	The	German	tribes	broke	through	in	
great	numbers	and	settled	sizable	tracts	of	imperial	land.6	

The	Romans’	response	was	to	reorganize	the	army	with	militia	troops	(the	
limitani),	garrison	the	local	forts,	and	hold	large	horse-borne	reserves	at	key	
rear	garrisons	that	could	rush	to	a	point	of	penetration	and	throw	the	enemy	
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back.	by	 this	 time,	 though,	most	of	 the	 army	comprised	barbarian	 soldiers	
in	the	pay	of	Rome.	as	Roman	reliance	upon	these	barbarian	military	forces	
grew,	 the	 legions’	 organizational	 structure	 eroded	 until,	 by	 the	 fourth	 cen-
tury,	they	were	no	longer	formed	along	traditional	Roman	lines.	instead,	they	
reflected	 barbarian	 weapons,	 tactics,	 values,	 and	 formations,	 and	 they	 were	
commanded	by	their	own	tribal	chiefs.	This	arrangement	continued	until	the	
fifth	century	when	renewed	waves	of	barbarian	invasions	crashed	over	europe,	
effectively	putting	an	end	to	the	Roman	military	system.

The	 gradual	 barbarization	 of	 the	 legions	 had	 an	 enormous	 impact	 on	
Roman	military	organization.7	The	decline	in	the	legion’s	administrative	and	
support	 structure	 led	to	 its	 replacement	by	barbarian	military	practices	 that	
precipitated	a	collapse	of	the	legion’s	military	medical	structure.	as	early	as	the	
third	century,	the	declining	quality	of	the	defensive	outposts	along	the	Rhine	
had	 turned	 the	 once-magnificent	Roman	military	hospitals	 into	 little	more	
than	“rudimentary	sick	bays.”8	by	250	ce,	the	names	of	Roman	military	doc-
tors	who	had	occupied	such	a	prominent	place	in	the	legion’s	official	records	
and	had	appeared	on	scores	of	burial	monuments	all	but	disappeared,	suggest-
ing	that	the	medical	service	was	in	serious	decline.9	by	325	ce,	more	evidence	
appeared	 that	 the	 Roman	 medical	 service	 was	 chronically	 short	 of	 medical	
personnel.	While	conducting	a	campaign	along	the	danube,	the	emperor	Val-
entinian	 suffered	a	minor	hemorrhage	 that	 required	medical	 attention.	The	
campaign	records	note	that	the	emperor	did	not	have	a	physician	to	attend	
him	in	the	field	because	available	medical	personnel	were	in	the	camp	fighting	
an	outbreak	of	disease.10	

by	350	ce,	the	Roman	military	medical	system	had	almost	disintegrated.	
The	poor	state	of	its	military	medical	care	is	testified	to	by	ammianus	Marcel-
linus’s	 account	of	 the	battle	between	 Julian	and	 the	chionites.	The	chroni-
cler	 notes	 that	 after	 the	 battle	 “each	 side	 looked	 after	 its	 wounded	 as	 best	
they	could,”	depending	on	the	number	of	curantes	available.11	The	curantes	to	
whom	medical	treatment	was	now	entrusted	were	 low-level	attendants.	The	
term	for	military	medical	doctor,	medicus,	had	disappeared	from	the	records	
almost	a	century	earlier.	Marcellinus’s	account	would	seem	to	indicate	that	the	
trained	military	physician	was	no	longer	a	regular	figure	in	the	army.	he	also	
documents	the	depths	to	which	the	quality	of	Roman	military	field	medicine	
had	fallen	when	he	says	that	many	of	the	wounded	bled	to	death	because	no	
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one	present	knew	how	to	 stop	 the	bleeding.12	Given	 that	 two	of	 the	major	
advances	of	the	old	Roman	military	medical	service	were	its	abilities	to	use	the	
tourniquet	and	to	suture	arteries,	Marcellinus	certainly	indicates	a	decline	in	
Roman	field	medicine.	Moreover,	he	notes	that	many	of	the	wounded	could	
not	have	the	arrows	and	lances	withdrawn	from	their	bodies	and	died	where	
they	 fell.13	The	 ability	 of	 the	 old	 Roman	 medical	 service	 to	 extract	 arrows	
and	other	missiles	had	been	a	high	art,	and	its	absence	in	this	account	further	
suggests	the	low	point	to	which	field	medicine	had	fallen.	The	evidence	in-
dicates	that	by	350	ce	the	Roman	medical	service	no	longer	existed	in	any	
organized	form.

at	 the	battle	of	chalôns	 (451	ce)	a	century	 later,	 the	Roman	medical	
service	had	completely	disappeared.	Records	of	the	battle	between	atilla	and	
a	coalition	of	western	Frank	and	Gallic	tribes	allied	with	Rome	demonstrate	
that	the	“Roman”	armies	of	the	West	no	longer	had	any	medical	support.	Tim	
Newark	notes	 in	his	 account	of	 the	battle’s	 aftermath	 that	 the	men	had	no	
ability	to	extract	arrows	and	other	projectiles,	that	shock	and	bleeding	took	a	
heavy	toll,	and	that	infection	and	putrefaction	were	common.14	alas,	the	old	
Roman	military	medical	corps	had	excelled	precisely	in	treating	these	conditions.

With	the	death	of	 the	Roman	military	medical	 service,	no	one	was	 left	
in	the	West	to	preserve	the	knowledge	and	skills	of	empirical	medicine.	The	
Roman	civilian	medical	establishment	was	ill	equipped	for	the	task.	Medicine	
had	neither	been	held	in	high	esteem	nor	struck	deep	roots	in	Roman	soci-
ety.	Medical	education	was	concentrated	in	civilian	societies	or	“colleges”	that	
became	 formalized	 with	 the	 establishment	 of	 the	 Medicorum	 schola	 under	
Vespasian	(70–79	ce).15	Roman	civilian	medicine	was	free	from	the	press	of	
treating	battle	wounds	and	tended	to	focus	on	the	general	practice	of	medi-
cine	rather	than	on	battle	surgery.16	it	is	unlikely	that	Roman	civilian	doctors	
ever	attained	the	same	degree	of	surgical	skill	that	their	military	counterparts	
developed.	Moreover,	Roman	civilian	medicine	reflected	a	high	level	of	tradi-
tional	folk	medicine	and	other	nonempirical	aspects	of	medical	practice.	The	
temples	of	asculepias	and	other	pagan	temple	practitioners	competed	for	the	
physician’s	business	until	constantine	closed	them	in	335	ce.	by	that	time,	
however,	the	practice	of	medicine	was	already	falling	into	the	hands	of	chris-
tian	monks.	While	the	secular	medical	establishment	continued	to	exist,	it	was	
never	in	a	position	to	be	the	caretaker	of	the	highly	developed	surgical	knowl-
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edge	and	skill	that	had	been	the	military	physician’s	domain.	Roman	clinical	
medicine	had	been	a	creation	of	the	legions,	and	when	the	legions	collapsed,	
the	practice	of	effective	military	medicine	died	with	them.

The	armies	of	the	West	became	thoroughly	barbarized	in	all	respects,	and	
it	should	come	as	no	surprise	that	these	armies	practiced	a	form	of	military	
medicine	that	was	rooted	in	their	tribal	customs.	The	cultural	level	of	military	
forces,	 along	with	 the	general	 societies	of	 the	West,	plunged	back	 into	one	
reminiscent	of	 the	bronze	age,	with	 the	 result	 that	 the	practice	of	military	
medicine	 available	 to	 the	Western	 barbarized	 armies	 was	 even	 less	 effective	
than	the	primitive,	proto-empirical	medicine	that	the	ancient	Sumerians	had	
practiced.	

The	German	“medical	system”	serves	as	an	interesting	example.	as	a	tribal	
culture,	the	Germanics	were	pagans	with	a	strong	belief	in	demons	and	in	the	
curative	powers	of	magicians	and	shamans.17	as	many	of	these	practitioners	
were	women,	there	grew	in	Germanic	lore	the	tradition	of	wilde Weiber	(wild	
women),	who	could	cure	battle	wounds	by	chanting	incantations,	preparing	
poultices,	and	sucking	the	poison	from	wounds.	Germanic	medical	practitio-
ners	believed	in	the	curative	properties	of	certain	magical	herbs,	parts	of	ani-
mals,	and	votive	foods.18	as	tribal	armies,	Germanic	armies	were	accompanied	
by	 large	contingents	of	women,	 family	members,	and	other	camp	followers	
who	treated	the	wounded.	This	practice	continued	to	at	least	the	eighth	cen-
tury	and	perhaps	beyond.19	

The	role	of	women	in	the	medical	care	system	of	the	tribal	armies	raises	an	
interesting	point.	Women	in	the	medieval	period	serving	as	nurses,	especially	
in	the	founding	of	convent	orders	to	treat	the	sick,	is	often	attributed	to	the	
influence	of	the	catholic	church,	which,	because	of	its	veneration	of	Mary	as	
the	mother	of	God,	provided	women	a	place	in	the	social	order	that	they	had	
previously	lacked.	While	there	is	some	truth	to	this	assertion,	it	may	equally	
have	been	that	the	central	presence	of	women	as	caregivers	in	the	barbarian	
armies	from	time	immemorial	was	the	cultural	force	that	allowed	women	to	
play	an	important	role	in	medical	caregiving	in	the	Middle	ages.20	

it	is	important	to	emphasize	that	the	quality	of	medical	care	provided	to	
the	barbarian	armies	of	this	period	was	almost	useless	in	a	clinical	sense.	Unlike	
the	Greeks,	who	used	 a	 semi-empirical	 pharmacology	 in	wound	 treatment,	
the	 Germans’	 use	 of	 various	 herbs	 and	 poultices	 was	 essentially	 an	 exercise	
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in	magic.	Moreover,	the	wilde	Weiber	could	do	little	for	bleeding	or	shock,	
and	their	habit	of	stuffing	a	wound	with	all	kinds	of	materials	to	effect	a	cure	
probably	made	death	by	infection	a	certainty.21	With	the	demise	of	the	Roman	
military	medical	system,	these	tribal	medical	practices	eventually	had	no	com-
petitors,	as	even	the	Roman	civilian	medical	system	collapsed	and	disappeared.	
Meanwhile,	 the	 terrible	destruction	and	constant	warfare	 that	 characterized	
this	period	led	to	an	ever	more	important	role	for	the	papacy	in	the	lives	of	the	
converted	christian	warriors,	tribes,	and	feudal	realms.	The	tenor	of	the	times	
coupled	with	the	newness	of	 the	still-developing	christian	religion	plunged	
medicine	into	fear	and	ignorance.	Since	only	the	clergy	had	the	time	or	incli-
nation	to	practice	medicine,	medical	practice	between	the	fifth	and	ninth	cen-
turies	fell	almost	entirely	into	the	hands	of	the	newly	founded	monastic	orders.	

although	the	quality	of	wound	treatment	provided	to	the	soldiers	of	this	
period	was	low,	it	is	noteworthy	that	at	least	some	efforts	were	made	to	treat	
the	wounded.	The	idea	of	military	medicine	did	not	die	with	the	loss	of	medi-
cal	knowledge.	evidence	 from	the	 fourth	century	 in	the	crimea	shows	that	
Scythian	chiefs	made	attempts	to	bandage	wounds,	and	the	Norse	sagas	ref-
erence	 the	use	of	herbs	 and	 cauterization	 for	battle	wounds.22	a	passage	 in	
the	Nibelungenlied	notes	that	the	king	of	burgundy	looked	after	the	care	and	
transportation	of	his	wounded	vassals,	although	no	provisions	are	mentioned	
for	the	common	soldier.23	Some	medical	attendants	were	in	evidence	as	profes-
sional	leechers	who	bled	the	soldiers	and	were	paid	“silver	and	bright	gold”	for	
their	efforts.24	

Medical	 knowledge	 had	 declined	 to	 desperate	 states,	 and	 clinical	 prac-
tice	fell	into	the	hands	of	monastics,	some	of	whose	orders	were	founded	to	
treat	illness	and	disease.	Medicine	of	this	time	faced	a	difficult	road,	and	the	
church’s	 insistence	that	 faith,	prayers,	and	fasting	were	better	remedies	than	
those	of	powerless	physicians	did	little	to	foster	sound	medical	practice.	The	
practice	of	medicine	by	clerics	and	monks	led	to	a	number	of	fatal	abuses	that	
drove	the	reputation	of	medicine	and	especially	surgery	even	lower,	until	the	
practice	of	surgery	almost	died	out	altogether.25	To	curtail	what	had	become	
barbarous	 and	mostly	 fatal	medical	practices,	 the	catholic	church	 issued	a	
number	 of	 decrees	 that,	 although	 unintended,	 damaged	 the	 reputation	 of	
medicine	even	further.	in	their	various	codes	of	law	(Visogothic	code,	fifth–
ninth	centuries),	 the	civic	authorities	also	 imposed	 stiff	penalties,	 including	
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execution,	upon	physicians	who	caused	their	patients’	deaths.	The	result	was	
that	surgery,	formerly	the	most	useful	aspect	of	military	medical	practice,	fell	
into	such	disrepute	that	it	was	left	mostly	to	barbers	(barbitonsores)	who	had	
received	their	training	by	bleeding	and	shaving	monks.26	

as	 surgery	 and	 medicine	 fell	 increasingly	 into	 disrepute,	 the	 hospital	
movement	began	to	emerge.27	as	early	as	361	ce,	the	church	and	even	public	
authorities	began	to	establish	hospitals	to	treat	the	sick,	the	wars’	casualties,	
and	those	suffering	from	illnesses	caused	by	a	decline	in	diet	and	epidemics	
provoked	by	the	collapse	of	 the	Roman	system	of	public	hygiene.28	For	 the	
most	part,	however,	these	hospitals	did	not	provide	any	actual	medical	treat-
ment,	and	few	doctors	were	in	evidence.	The	sick	were	given	food	and	prayers,	
usually	until	they	died.29	Not	until	the	fourteenth	century	did	hospitals	actu-
ally	offer	 some	medical	care	and	provide	primitive	mercury	ointment	 treat-
ments	 to	combat	 the	endemic	 syphilis	of	 the	population.	by	 the	year	1000	
ce,	the	church	hospitals	began	to	decline	because	of	a	loss	of	revenue.	They	
turned	the	task	of	ministering	to	the	sick	 largely	over	to	monastic	orders	as	
their	obligation	of	charity.

With	regard	to	the	treatment	of	battle	wounds,	the	clinical	Greco-Roman	
medical	tradition	that	Roman	military	physicians	had	so	carefully	fashioned	
was	virtually	lost	to	the	practitioners	of	the	day.	What	little	work	of	the	an-
cients	that	the	monastic	copiers	of	the	period	had	preserved	was	almost	useless.	
The	 translation	movement	did	not	get	under	way	until	 the	 fourth	century,	
and	most	of	the	books	remained	locked	up	in	monastic	libraries,	preserved	as	
objects	of	art	and	veneration,	where	they	could	not	be	read	or	disseminated.	
it	required	the	invention	of	the	printing	press	in	the	fifteenth	century	before	
this	storehouse	of	medical	knowledge	could	be	dispersed	sufficiently	to	form	
the	basis	of	medical	practice	and	education	once	again.	additionally,	much	of	
what	the	monastic	translators	had	preserved	was	carefully	scrutinized	for	ele-
ments	of	medical	practice	that	were	deemed	contrary	to	the	christian	faith.	
Those	elements	the	church	considered	dangerous	to	the	faith	were	excluded	
or	altered	to	reflect	current	religious	views.	The	result	was	that	only	a	limited	
amount	of	accurate	clinical	information	was	transmitted	to	future	generations.

Two	medical	procedures	of	primary	 importance	 in	 treating	battle	 casu-
alties,	 the	art	of	 ligature	to	stop	blood	 loss	and	the	prevention	of	 infection,	
were	completely	lost	during	this	period.	The	use	of	the	tourniquet	disappeared	
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entirely	until	ambroise	Paré	reintroduced	it	in	the	sixteenth	century.	Of	even	
greater	clinical	 importance,	however,	was	an	incorrect	view	of	wound	infec-
tion	that	probably	killed	more	soldiers	than	shock	and	bleeding.	Galen’s	works	
provided	the	one	common	medical	text	for	educating	physicians	during	this	
period,	but	unfortunately,	much	of	what	he	had	 to	 say	about	anatomy	was	
incorrect.30	 With	 regard	 to	 treating	 infection,	 however,	 Galen	 had	 soundly	
rejected	 the	 idea	 that	 infection	 was	 a	 natural	 part	 of	 the	 healing	 process.31	
Regrettably,	the	translation	of	Galen’s	works	that	strongly	influenced	medical	
practice	during	the	Middle	ages	was	so	inaccurate	that	instead	Galen	became	
the	primary	source	that	practitioners	quoted	on	the	need	to	ensure	infection	as	
a	part	of	the	natural	wound-healing	process.	although	Roman	military	physi-
cians	had	been	masters	at	preventing	infection	of	battle	wounds,	the	advocates	
of	necessary	suppuration	gained	prominence	in	the	Middle	ages	with	predict-
ably	disastrous	results.	it	became	standard	medical	practice	to	use	all	sorts	of	
foul	mixtures	 to	pack	open	wounds	 in	 the	hope	 that	 it	would	provoke	pus 
bonun et laudible,	which,	of	course,	it	did	with	devastating	consequences.	after	
the	Renaissance,	the	deliberate	stimulation	of	infection	died	out,	but	the	idea	
that	infection	was	a	natural	part	of	the	healing	process	continued	until	lister	
introduced	the	concept	of	antisepsis	in	the	1860s.	The	inability	to	stem	bleed-
ing	and	the	deliberate	provocation	of	infection	combined	to	make	the	practice	
of	military	medicine	far	more	dangerous	than	providing	no	treatment	at	all.

The	persistence	of	Galen’s	 influence	also	 caused	problems	 for	hemosta-
sis	and	some	aspects	of	diagnosis.	Galen	believed	that	 the	blood	ebbed	and	
flowed	in	the	arteries	and	veins;	that	is,	the	vessels	were	bidirectional	channels	
in	 which	 blood	 flowed	 in	 both	 directions	 within	 the	 same	 conduit.	 Galen	
further	maintained	that	 the	blood	flowed	from	one	side	of	 the	heart	 to	 the	
other	through	holes	in	the	septum.	For	centuries,	scientists	deluded	themselves	
that	they	had	in	fact	seen	such	holes	in	order	not	to	contradict	Galen,	even	
though	no	such	holes	existed.	it	was	not	until	the	mid-sixteenth	century	that	
andreas	 van	Wesel	published	a	work	challenging	Galen’s	 claim.	Forty	years	
later	Girolamo	Fabrizio	in	Padua	discovered	the	valves	in	the	veins	that	made	
bidirectional	blood	flow	impossible.	William	harvey	was	a	doctoral	student	
of	Fabrizio’s,	and	in	1628	harvey	published	his	famous	Exercitatio Anatomica 
de Motu Cordis et Sanguinis in Animalibus in	which	he	established	the	modern	
theory	of	circulation	of	the	blood.32		
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Some	idea	of	how	far	medical	practice	had	fallen	into	mysticism	can	be	
gained	 by	 noting	 that	 the	 practice	 of	 exorcism	 as	 a	 cure	 for	 illness	 thrived	
during	 this	 period.	 in	 many	 ways,	 the	 church’s	 emphasis	 on	 demons	 as	 a	
cause	of	illness	resembled	the	practice	of	religious	medicine	in	babylon	more	
than	a	thousand	years	earlier.	The	babylonian	emphasis	on	demons	had	been	
transmitted	 to	 the	West	 through	 a	number	 of	 Jewish	 religious	 sects	 during	
the	babylonian	captivity.	although	the	hebraic	priesthood	rejected	such	ideas	
and	attempted	to	stamp	out	the	practice,	a	strong	belief	in	demons	as	causes	
of	disease	and	illness	survived	in	the	essene	sect,	with	which,	 it	 is	generally	
held,	christ	was	 associated.	The	babylonian	emphasis	on	demons	was	 thus	
transmitted	directly	to	the	christian	religion	and,	exacerbated	as	it	was	by	the	
terrible	political	and	social	conditions	of	the	early	Middle	ages,	reemerged	in	
full	bloom	in	the	medical	practices	of	the	period.

Paintings	of	the	period	show	monks	arranged	in	a	magic	circle	around	a	
clerical	physician	performing	an	 exorcism	over	 a	patient,	who	 is	often	por-
trayed	with	a	demon	emerging	from	his	or	her	mouth.	it	was	also	common	
practice	to	produce	lists	of	diseases	and	the	corresponding	names	of	the	spe-
cific	demons	responsible	for	causing	each	disease.	Placed	next	to	the	list	of	dis-
eases	and	demons	was	a	list	of	saints	whose	magical	powers	could	be	beseeched	
by	prayer	to	cure	the	illness.	Under	these	conditions,	medical	science	decayed	
remarkably.

The	period	in	the	West	from	the	fourth	century	to	the	tenth	century	ce	
was	a	time	when	medical	knowledge	and	the	medical	arts,	especially	surgery,	
sank	 to	 levels	 that	had	not	been	 seen	 in	 the	ancient	world	 since	before	 the	
Greek	era.	indeed,	in	numerous	instances	the	medical	arts	of	Sumer	and	egypt	
were	considerably	more	clinically	effective	than	was	medicine	in	the	Middle	
ages.	The	efficient	Roman	military	medical	system	had	ceased	to	exist	in	all	
its	 important	 respects	 and	 had	 been	 replaced	 by	 a	 tribal	 medicine	 strongly	
influenced	by	superstition	and	magic.	This	tribal	military	medicine	had	noth-
ing	 to	 recommend	 it	 in	 terms	of	clinical	effectiveness	and	was	only	 slightly	
more	useful	in	providing	some	organizational	means	to	provide	medical	care	
to	the	wounded.	The	introduction	of	a	number	of	medical	doctrines,	the	most	
important	of	which	was	the	idea	of	natural	infection,	weighed	heavily	upon	
military	medical	practice	until	modern	times.	For	all	practical	purposes,	mili-
tary	medicine	had	ceased	to	exist	in	the	armies	of	the	West.
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the Byzantine empire
The	centuries	of	invasion,	civil	war,	and	general	decay	took	their	fatal	toll	on	
the	Roman	empire	of	the	West.	From	the	fourth	century	onward,	the	legacy	
of	Rome	was	gradually	transferred	to	its	eastern	capital,	constantinople,	where	
Roman	emperors	attempted	 to	 stem	the	 tide	of	barbarism	and	preserve	 the	
essence	of	Roman	culture.	by	650	ce,	however,	the	empire	of	the	east	was	
forced	 to	accept	 the	 loss	of	 the	western	provinces	and	was	confronted	with	
numerous	military	threats	from	islamic	invaders.	These	threats	occupied	the	
empire’s	attention	for	the	next	eight	hundred	years.	it	is	testimony	to	byzan-
tine	greatness	and	skill	that	the	empire	survived	and	prospered	for	more	than	
a	millennium	after	the	collapse	of	Rome	until	suffering	its	final	defeat	at	the	
hand	of	Ottoman	armies	in	1453	ce.	While	the	western	Roman	empire	had	
lasted	five	hundred	years,	the	eastern	empire	(395–1453	ce)	had	lasted	for	
more	than	a	thousand.

The	imposition	of	Roman	administrative	machinery	upon	the	byzantine	
population	 in	 the	 early	years	kept	 the	 traditions	of	Roman	military	 science	
and	law	intact	and	preserved	Roman	culture	and	achievement	for	more	than	a	
millennium	until,	as	allbutt	noted,	“Western	europe	was	once	again	fit	to	take	
care	of	them.”33	byzantium	suffered	no	period	of	general	degradation	as	eu-
rope	did	in	the	Middle	ages,	and	it	remained	the	most	refined	and	developed	
culture	in	the	world	until	the	end.	

Vital	to	byzantine	survival	was	the	maintenance	of	its	military	capability,	
which	“was,	in	its	day,	the	most	efficient	military	body	in	the	world.”34	de-
spite	many	evolutionary	changes	in	its	details,	the	byzantine	military	machine	
remained	thoroughly	Roman	in	its	organization	and	values,	and	it	continued	
to	produce	excellent	soldiers	and	commanders	long	after	the	legions	had	disap-
peared	in	the	West.	The	basic	administrative	and	tactical	unit	of	the	byzantine	
army	for	both	cavalry	and	infantry	was	the	numerus	(military	unit),	comprised	
of	300–400	men.	comparable	to	a	combat	battalion,	each	numerus	was	com-
manded	by	the	Western	equivalent	of	a	colonel.	a	turma	(division)	comprised	
five	to	eight	battalions	commanded	by	a	general.	Two	or	three	turmae	could	
be	combined	into	a	corps	under	a	strategos	(senior	general).	The	empire	was	
geographically	organized	into	themes	(administrative	provinces),	each	of	which	
had	a	military	commander	responsible	for	its	security	with	deliberately	unclear	
lines	between	civil	and	military	administration	so	as	to	give	priority	to	military	
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defense.	For	more	than	four	centuries,	the	byzantine	army	numbered	approxi-

mately	150,000	men,	who	were	almost	evenly	divided	between	infantry	and	
cavalry	forces.35	

Military	 manpower	 was	 sustained	 through	 universal	 conscription.	 Re-

cruiting	and	stationing	military	forces	within	each	theme	allowed	command-
ers	to	enlist	the	best	manpower.	The	army	attracted	the	finest	families	for	its	
soldiers	and	avoided	the	fatal	mistake	of	the	western	empire,	which	had	relied	
heavily	on	barbarian	soldiers	while	the	best	Roman	citizens	served	not	at	all.	
Moreover,	whereas	Rome	had	relied	heavily	on	infantry	until	too	late,	the	byz-
antines	adjusted	to	the	new	forms	of	mobile,	mounted	warfare	and	developed	
an	excellent	heavy	cavalry	of	their	own.36	byzantine	military	commanders	were	

quick	to	adopt	their	enemies’	weapons	and	tactics	when	appropriate.	as	the	

infantry	legion	had	symbolized	the	might	of	Rome,	the	cataphracti	(mounted,	

armored	horsemen)	came	to	symbolize	the	military	might	of	byzantium.	

The	organization	and	infrastructure	of	the	byzantine	army	was	every	bit	as	
well	organized	and	efficient	as	it	had	been	under	the	old	Roman	legions.	The	

army	had	organic	supply	and	logistics	trains	made	up	of	carts	and	pack	animals	

to	give	it	mobility;	excellent	siege	craft	capabilities,	including	the	full	range	of	
Roman	artillery	and	siege	craft	specialists;	a	fully	articulated	staff	organization	

that	was	professionally	trained	in	military	academies;	and	a	powerful	navy	to	
support	 ground	operations.	 in	byzantium,	 the	Romans’	 genius	 for	military	

organization	was	preserved	intact	in	almost	all	its	earlier	aspects.

among	the	important	surviving	staff	functions	was	the	military	medical	

service.	Unlike	Rome,	where	civilian	medicine	had	not	struck	deep	roots	and	
was	easily	replaced	by	tribal	and	clerical	medicine,	clinical	medicine	reached	

high	art	among	the	byzantine	civilian	medical	establishment.	it	continued	to	
use	the	medical	texts	of	the	Greeks	and	Romans,	including	the	all-important	

military	 medical	 manuals,	 until	 the	 end	 of	 the	 empire.	 indeed,	 civilization	

owes	more	to	byzantium’s	compilers	and	translators	for	treasuring	and	trans-
mitting	these	medical	texts	to	the	modern	world	than	it	does	to	the	efforts	of	

the	Western	christian	monks	who	are	often	given	credit	for	salvaging	them	

from	the	barbarian	invasions.	contrary	to	what	occurred	in	the	West	under	

the	impact	of	tribalism	and	religious	superstition,	the	practice	of	medicine	did	

not	decline,	and	the	byzantine	civil	service	constructed	and	operated	a	highly	
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organized	system	of	public	health	administration	and	public	hospitals.37	it	was	
in	byzantium	that	the	four-thousand-year-old	tradition	of	clinical	pragmatism	
was	preserved	for	future	generations.

emperor	Mauritius	(582–602	ce)	officially	introduced	the	military	med-
ical	corps	 into	byzantine	military	formations,	and	they	represented	more	of	
a	revised	version	of	the	old	legion’s	medical	service	than	the	introduction	of	
something	entirely	new.	The	decentralization	of	military	formations	organized	
by	theme	and	the	mobility	required	to	successfully	conduct	large	cavalry	op-
erations	 increased	 the	need	 for	more	medical	 personnel	 than	were	 required	
in	the	old,	less	mobile	infantry	legions.	With	a	state-run	medical	service	and	
medical	schools	helping	the	civilian	populace,	the	byzantines	also	had	a	much	
larger	pool	of	trained	physicians	and	other	medical	personnel	from	which	to	
draw	military	medical	assets.	The	resulting	system	could	place	more	medical	
personnel	in	the	service	of	the	soldier	in	small	units.

Under	the	byzantines,	each	horse	or	cavalry	battalion	had	its	own	medi-
cal	detachment	of	two	physicians—a	general	practitioner	and	a	specialist	 in	
surgery.	The	medical	staff	was	augmented	by	eight	to	eighteen	medical	order-
lies	who	served	as	combat	medics	and	stretcher	bearers.38	Thus,	the	byzantine	
army	continued	to	institute	the	principle	of	immediacy	of	treatment,	first	seen	
in	the	legions’	use	of	combat	medics.	The	byzantine	practice	of	constructing	a	
fortified	camp	each	evening	while	on	the	march	also	included	a	field	hospital	
positioned	near	the	battle	lines	to	receive	and	treat	casualties.	

The	deputati	 (medical	 orderlies)	were	unarmed,	 enjoyed	noncombatant	
status,	 and	 served	 in	numerous	different	 roles	depending	upon	need.	Their	
primary	function	was	to	serve	as	combat	medics.	They	generally	positioned	
themselves	two	hundred	to	three	hundred	yards	back	from	the	fighting	and	
remained	ready	to	rush	forward	and	bring	the	severely	wounded	to	the	rear	for	
medical	treatment.	in	cavalry	units,	and	apparently	in	some	infantry	units	as	
well,	the	deputati	were	provided	with	horses	and	special	saddles	with	two	lad-
der	straps	on	the	left	side	that	could	be	used	to	carry	the	wounded	to	safety.39	
This	arrangement	gave	the	medical	personnel	a	degree	of	mobility	on	the	bat-
tlefield	that	was	only	duplicated	with	the	introduction	of	motorized	vehicles	
in	modern	 times.	combat	medics	 also	 carried	bandages	 and	water	flasks	 as	
standard	equipment	and	administered	first	aid	to	the	wounded	until	a	physi-
cian	could	be	found.
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in	an	army	composed	of	the	state’s	best	citizens,	who	were	used	to	excel-

lent	and	easily	available	medical	care	in	civilian	life,	the	importance	of	military	
medical	care	to	the	army’s	morale	and	combat	ability	 is	repeatedly	noted	in	
the	military	commentaries	of	the	byzantines.40	as	incentives	to	perform	under	
fire,	medical	personnel	were	given	a	financial	bonus	in	gold	for	every	wounded	
soldier	 they	 rescued	 from	 the	 fray	 and	 brought	 to	 the	 medical	 tent.	These	
orderlies	were	also	given	a	share	of	any	booty	that	resulted	from	the	battle.41	

The	level	of	public	hygiene	in	byzantium	was	certainly	as	good	as	it	had	
been	 in	Rome	and	 in	many	respects	better.	byzantines	bathed	at	 least	once	
a	day,	 and	 some	elements	of	 the	population	did	as	often	as	 a	 three	 times	a	
day.	as	a	matter	of	course,	 then,	military	field	hygiene	was	excellent,	and	a	
medical	hygiene	corps	maintained	many	of	the	standard	Roman	practices.	The	
byzantine	medical	 system	of	 the	state	and	church	also	provided	for	 soldiers	
who	had	been	severely	wounded	and	invalided	from	service.	The	first	tenta-
tive	evidence	of	a	system	of	long-term	medical	care	for	soldiers	(the	forerun-
ners	of	the	modern	veterans’	hospitals)	is	found	in	the	claim	that	constantine	
(306–337	ce)	 founded	 the	first	 veterans’	hospital.	 Justin	 ii	 (565–578	ce)	
founded	a	hospital	for	crippled	soldiers,	and	alexis	i	comnenus	(1081–1118	
ce)	established	a	hospital	 for	 soldiers	with	 long-term	medical	conditions.42	
These	long-term	care	hospitals	were	a	major	advance	in	military	medicine	over	
alexander’s	practice	of	providing	a	pension	 to	 the	disabled	and	 the	Roman	

practice	of	establishing	special	colonies	of	wounded	veterans	and	freeing	them	

from	certain	 taxes.	For	 the	first	 time	 in	history,	men	disabled	by	war	could	
look	forward	to	an	acceptable	level	of	medical	care	for	the	rest	of	their	lives.	it	
was	quite	different	from	the	eighteenth-century	practices	of	the	english	army,	

which	bestowed	upon	wounded	soldiers	discharged	from	service	only	a	single	
benefit,	the	right	to	priority	in	obtaining	beggar’s	licenses.

The	quality	of	medical	care	under	the	byzantine	military	medical	system	
was	every	bit	as	good	as	it	had	been	under	the	Romans	but	perhaps	not	much	
better.43	While	 established	 medical	 science	 was	 preserved	 intact—similar	 to	

the	monks	in	the	West,	the	byzantines	were	great	compilers	of	medical	texts—
there	does	not	appear	to	have	been	much	in	the	way	of	medical	innovation.	

The	sixth	book	of	Paul	of	aegina	(625–690	ce),	the	most	famous	and	impor-

tant	byzantine	compiler,	provided	the	definitive	work	on	military	surgery	of	
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the	period	and	remained	the	standard	source	until	the	twelfth	century.44	While	
the	compilations	of	Greek	and	Roman	surgical	procedures	were	excellent,	the	
work	offered	nothing	new.	 its	 importance	 lay	 in	 the	 fact	 that	 it	was	passed	

directly	to	the	Muslims	in	undiluted	form,	where	it	served	as	the	basic	medical	
text	for	later	Muslim	physicians.	

if	the	advancement	of	medical	knowledge	and	treatment	came	to	a	halt	
under	 the	 byzantines,	 at	 least	 the	 clinical	 aspects	 of	 military	 medicine	 re-
mained	intact	and	highly	empirical.	Moreover,	the	medicine	available	to	the	
soldier	did	not	decline,	as	had	happened	in	the	West.	The	doctrine	of	laudible	
pus	and	deliberately	provoked	infection	did	not	take	serious	hold	in	byzan-
tium,	and	battle	surgery	remained	at	a	relatively	high	level.	The	level	of	mili-
tary	medicine	was	as	effective	as	it	had	been	under	the	old	legions	and	perhaps	
even	somewhat	better	given	the	greater	number	of	medical	assets	available	to	
smaller	combat	units.

beyond	military	medicine,	the	world	owes	a	great	debt	to	the	byzantines	
for	their	roles	as	caretakers	of	the	rich	cultural	and	medical	 tradition	of	the	
West	for	more	than	a	thousand	years	while	the	West	was	enduring	its	 long,	
dark	night	following	the	collapse	of	Rome.	history	arranged	for	the	byzan-
tines	to	become	the	major	transmitters	of	this	cultural	heritage	to	the	West	and	
to	act	as	an	important	influence	on	the	development	of	Muslim	medicine.	The	
road	was	a	twisting	one,	leading	first	to	the	Muslims	and	then	back	to	the	West.	
When	Muslim	medical	texts	reached	the	West	in	the	eleventh	and	twelfth	cen-
turies,	scholars	were	amazed	at	how	advanced	Muslim	medical	knowledge	was.	
had	they	not	lost	their	own	history,	these	Western	scholars	would	have	known	
that	most	Muslim	medicine	was	nothing	more	than	the	old	Greek	and	Roman	

clinical	medicine	practices	that	had	been	carefully	preserved	by	the	byzantines,	
passed	to	the	Muslim	conquerors,	and	retransmitted	to	the	West.45

The	tale	of	the	survival	of	Roman	and	Greek	medicine	begins	with	the	
fact	that	the	byzantines	were	great	compilers	of	information,	perhaps	as	be-
fits	history’s	caretakers.	in	428	ce,	an	assyrian-educated	priest	named	Nesto-

rius	became	the	archbishop	of	constantinople	and	immediately	engaged	the	
hierarchy	 of	 the	 church	 in	 a	 debate	 over	 the	 nature	 of	 christ.	 in	 431	 ce,	

Nestorius	and	his	followers	were	excommunicated	for	heresy	and	driven	from	
constantinople	to	settle	in	edessa	in	Upper	Mesopotamia.	For	almost	thirty	
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years,	the	Nestorian	monks	compiled	and	translated	the	major	medical	texts	
of	the	Greeks	and	Romans.	in	489	ce,	emperor	Zeno	expelled	them	from	the	
empire,	and	the	Nestorian	monks,	thanks	to	the	tolerance	of	the	Persian	king,	
settled	in	the	town	of	Jundi-Shapur,	bringing	with	them	their	valuable	collec-

tion	of	Syriac	translations	of	ancient	Greek	and	Roman	medical	and	scientific	
works.46	

at	Jundi-Shapur,	the	Nestorians	also	established	a	great	university	attached	

to	a	large	teaching	hospital.	its	geographical	setting	allowed	the	university	to	

become	a	unique	meeting	point	of	Persian,	Greek,	alexandrian,	Roman,	Jew-
ish,	hindu,	and	chinese	cultures.	it	was	the	greatest	and	most	diverse	univer-
sity	of	its	day	and,	under	the	tolerance	of	the	Persian	king,	became	the	central	

storehouse	for	the	world’s	medical	knowledge,	all	of	it	carefully	written	down	

and	preserved	by	the	Nestorian	monks.	The	university	comprised	three	major	
schools:	the	School	of	Theology,	Philosophy,	and	Metaphysics;	the	institute	

of	Translation,	where	masters	presided	over	teams	of	translators	fluent	in	all	
the	major	languages;	and	the	teaching	hospital,	where	students	and	physicians	

practiced	medicine	and	did	research.47	This	bimaristan	(hospital)	became	the	
model	used	 for	 all	 the	great	hospitals	 that	 the	Muslims	 subsequently	 estab-
lished	in	baghdad,	damascus,	and	cairo.	

by	642	ce,	the	victorious	Muslim	armies	had	subdued	all	of	Persia.	The	
largely	illiterate	arabs	were	impressed	by	the	monks’	work	and	recognized	the	
value	of	 the	university.48	certainly	they	recognized	the	value	of	 the	hospital	
and,	having	no	hospitals	of	their	own,	adopted	the	provision	of	free	hospitals	
to	the	poor	as	fulfilling	the	Quranic	obligation	to	treat	the	less	fortunate.	in	
the	eighth	century,	the	Omayyads	sponsored	the	earliest	known	translations	

of	Greek	and	Roman	medical	works	from	Syriac	into	arabic.49	at	about	the	
same	time,	the	Muslim	hospital	movement	began	in	earnest.	in	756	ce,	al-

Mansur,	 the	 founder	of	baghdad,	undertook	a	major	 effort	 to	 translate	 the	
entire	collection	of	Jundi-Shapur	into	arabic.	as	detailed	in	chapter	11,	these	
texts	formed	the	basis	of	Muslim	medicine.	Meanwhile,	the	store	of	Greek	and	

Roman	medical	knowledge	had	been	 significantly	 augmented	by	additional	
knowledge	and	techniques	drawn	from	hindu	and	chinese	medicine.	as	the	

result	of	Muslim	contacts	with	the	West,	this	treasure	trove	of	medical	knowl-

edge	and	clinical	practices	finally	found	its	way	back	to	europe.
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as	the	byzantine	empire	reached	the	peak	of	its	cultural	and	military	power	
in	the	seventh	century,	a	power	was	stirring	deep	within	the	deserts	of	arabia	
that	would	change	the	face	of	the	world	forever.	To	the	byzantines,	the	desert	
tracts	of	arabia	offered	little	rewards	for	conquest.	like	their	Persian	contem-
poraries,	the	eastern	Romans	made	no	effort	to	control	the	area.	arabia’s	only	
wealth	was	found	in	a	few	merchant	towns	such	as	Mecca	and	Medina	that	sat	
astride	the	trade	routes	in	the	south.	into	this	world	of	arab	merchants	and	
pastoral	herdsmen	a	man	destined	to	change	the	face	of	the	world	was	born.	
his	name	was	Mohammed,	the	founder	of	the	religion	of	islam.

islam
beginning	with	a	small	band	of	zealot	followers	who	started	raiding	the	cara-
van	routes,	Mohammed	forged	the	beginnings	of	an	arab	army	that	within	
a	 hundred	 years	 controlled	 all	 the	 territory	 from	 the	 indus	 to	 the	 atlantic	
along	the	North	african	littoral	through	Spain	and	to	the	border	of	southern	
France.	Propelled	by	the	belief	that	dying	in	war	for	the	faith,	or	the	 jihad,	
gained	one	paradise	in	the	next	life,	the	armies	of	islam	gathered	converts	by	
the	thousands	wherever	they	marched.1	by	732	ce,	a	century	after	Moham-
med’s	death,	the	armies	of	islam	had	destroyed	the	Persian	Sassanid	empire,	
rolled	back	byzantine	power	in	the	east	to	the	Turkish	border,	incorporated	all	
of	Spain	into	the	imperial	realm,	and	narrowly	missed	overrunning	France.2	

No	one	could	have	foreseen	this	staggering	degree	of	military	success.	be-
fore	Mohammed,	arab	armies	were	hardly	armies	at	all.	The	early	followers	
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of	Mohammed	were	desert	tribes	and	clans	called	to	the	banner	of	the	faith,	
although	they	did	not	fight	in	organized	formations.	The	idea	of	individual	
glory	and	faith	drove	warriors	to	feats	of	great	bravery	but	at	the	same	time	
made	 it	 impossible	 to	organize	 as	fighting	units.3	For	more	 than	a	 century,	
arab	soldiers	fought	with	primitive	weapons—the	personal	sword,	dagger,	and	
lance—and	did	not	wear	any	defensive	armor	or	helmets.	These	forces	had	no	
staff	organization,	no	 siege	 craft	 capabilities,	 and	no	 logistics	 trains.	Tactics	
were	almost	nonexistent	as	these	armies	relied	upon	small	razzias	(hit-and-run	
raids)		and	ambushes	as	their	primary	tactical	maneuvers.	Mobility	was	limited	
as	most	of	the	army	moved	on	foot	and	fought	as	infantry,	accompanied	by	
small	contingents	of	horse	cavalry.4	The	size	of	these	early	armies	was	remark-
ably	small.	The	force	that	attacked	and	subdued	egypt	(640–642	ce)	num-
bered	no	more	than	four	thousand	men.

arab	military	development	was	influenced	by	experience	and	contact	with	
other	military	 cultures,	most	 particularly	 the	wars	with	 the	byzantines	 and	
the	Persians.	in	635,	arab	chieftain	Khalid	ibn	al-Walid,	called	the	Sword	of	
allah,	 reorganized	 the	arab	 armies	 along	byzantine	 lines	 and	 created	 small	
combat	units	to	replace	the	tribal	levies.	Whereas	the	tribes	had	deployed	in	
lines	only	three	men	deep,	al-Walid	created	dense	infantry	formations	after	the	
byzantine	pattern.	These	new	formations	were	organized	into	archer,	infantry,	
and	lance	cavalry	units	and	put	under	the	command	of	proven	combat	leaders	
who	replaced	the	tribal	and	clan	chiefs.	he	created	the	first	arab	quartermas-
ter	corps	and	organized	women	to	carry	knives	and	short	swords	to	strip	and	
dispatch	the	enemy	wounded.5	

The	early	arab	armies	relied	upon	camels	for	transport	and	cavalry.	When	
the	wars	with	the	Persians	brought	the	arabs	into	contact	with	the	horse,	the	
warriors	of	allah	were	quick	 to	grasp	 the	animal’s	 importance	as	 a	military	
asset.6	Since	arab	horses	were	brought	into	regular	contact	with	camels,	the	
smell	of	the	camel	had	no	effect	on	them,	whereas	the	arabs’	camel	cavalry	
often	spooked	their	enemies’	horses	and	weakened	their	charge.

The	arab	empire	reached	its	geographic	zenith	with	its	defeat	by	charles	
Martel	at	the	battle	of	Poitiers	in	732.	its	expansionist	phase	over,	the	empire	
settled	down	to	seven	centuries	of	relative	tranquility,	punctuated	by	violent	
caliphate	rebellions	and	border	wars.	The	empire’s	defensive	cast	during	this	
period	was	marked	by	its	decentralization	into	a	number	of	rival	caliphates	and	
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the	construction	of	ribats	(military	towns)	that	contained	special	units	of	reli-
gious	warriors	to	protect	the	empire	and	the	faith.7	at	the	same	time,	however,	
arab	armies	adopted	more	and	more	Persian	and	byzantine	military	equip-
ment	and	practices.	by	 the	 tenth	century,	 the	 chronicler	 al-Tabari	 recorded	
that	arab	warriors	carried	the	following	equipment:	mail	armor,	breastplate,	
helmet,	leg	and	arm	guards,	complete	horse	armor,	small	shield,	lance,	sword,	
mace,	battle	ax,	bow	case	with	two	bows,	a	quiver	of	thirty	arrows,	and	two	
spare	bow	strings.8	added	to	the	military	capability	of	arab	armies	was	now	a	
first-rate	siege	craft	and	logistics	capability.

like	the	empire	of	Rome,	the	Muslim	empire	was	a	great	receptacle	 in	
which	numerous	cultures	resided,	almost	all	of	which	were	more	sophisticated,	
worldly,	and	technologically	advanced	than	the	arabs	themselves.	The	great	
repository	of	medical	knowledge	that	 the	Nestorian	monks	stored	at	Jundi-
Shapur	was	now	free	to	flow	into	the	empire	and	beyond.	The	arabs’	tolerance	
for	peoples	of	other	faiths,	notably	christians	and	Jews	as	fellow	“peoples	of	the	
book,”	permitted	a	wide	range	of	contacts	with	the	West	through	Spain	and	
along	the	Mediterranean	trade	routes.	Through	these	contacts,	the	accumu-
lated	medical	lore	of	the	Greco-Roman	world	that	was	improved	and	advanced	
by	centuries	of	contact	with	hindu,	chinese,	and	Persian	medical	traditions	
was	ready	to	pour	back	into	the	West	precisely	as	europe	was	emerging	from	
the	dark	ages	of	tribalism	and	beginning	to	establish	the	feudal	infrastructure	
upon	which	the	modern	states	of	the	area	were	eventually	constructed.

The	arab	armies	that	swept	out	of	arabia	had	no	medicine	at	all.	com-
prising	illiterate	herdsmen	and	caravan	traders,	pre-islamic	arab	society	can	
only	be	described	as	primitive.	Under	islam,	the	Quranic	precepts	prevented	
the	development	of	any	genuinely	arab	medicine.	it	took	more	than	a	hun-
dred	years	to	commit	the	oral	tradition	of	Mohammed	to	arabic	writing,	a	
task	that	generated	in	the	arab	a	love	of	learning	but	only	insofar	as	it	related	
to	 interpreting	 and	understanding	 the	 sacred	book.	 in	much	 the	 same	way	
that	theology	and	philosophy	in	the	West	were	regarded	as	the	highest	intel-
lectual	endeavors,	arabs	regarded	the	study	and	practice	of	medicine	and	other	
sciences	as	unworthy	earthly	pursuits	and	were	left	to	the	conquered	peoples	
of	the	empire.9	arabs	who	attempted	to	practice	medicine	were	also	limited	
by	the	Quran’s	strictures,	which	regarded	the	dead	body	as	unclean.	dissec-
tion	was	forbidden.	This	restriction	led	to	a	poor	knowledge	of	anatomy,	as	
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little	in	the	way	of	clinical	investigation	of	human	anatomy	was	undertaken.	
as	 happened	 in	 the	West,	 the	 corrupted	 Galenic	 texts	 became	 the	 basis	 of	
arab	anatomical	studies.	Quranic	prohibitions	against	immodesty	also	made	
it	impossible	for	islamic	medicine	to	make	any	advances	in	obstetrics,	and	the	
refusal	of	medical	practitioners	 to	 touch	 the	patient’s	 left	hand,	 regarded	as	
unclean	because	it	was	used	to	wipe	oneself,	hindered	even	external	medical	
examination.	denied	clinical	access	to	the	body,	islamic	medicine	stressed	the	
use	of	drugs	and	other	potions	to	treat	illness,	while	surgery	was	relegated	to	
secondary	status,	as	it	had	been	in	the	West.

Some	idea	of	how	primitive	arab	medicine	was	in	the	two	centuries	be-
tween	 the	birth	of	Mohammed	and	 the	 establishment	of	 the	 empire,	when	
contact	with	more	sophisticated	medical	traditions	wrought	important	chang-
es,	can	be	surmised	from	an	english	physician’s	account	written	in	1879,	or	
almost	four	hundred	years	after	medicine	in	arabic	countries	had	collapsed.10	
The	chronicler	recorded	that	a	common	medical	prescription	was	prayers	from	
the	Quran.	Primitive	bleeding	and	purging,	often	“to	the	point	of	extinction,”	
were	used	to	treat	fevers	and	infection.	Surgery	was	butcher	surgery,	with	am-
putations	being	accomplished	after	repeated	blows	with	a	chopper,	mallet,	or	
short	sword	and	then	submersing	the	limb	in	boiling	pitch	or	oil	to	cauterize	
the	stump.	bone	setting	was	crude,	and	the	use	of	the	splint	was	unknown,	
with	the	common	result	that	the	limb	was	often	left	distorted.		Most	dentistry	
was	done	by	traveling	barbers.11	This	medicine,	then,	was	what	the	early	sol-
dier	of	islam	had	at	his	disposal.	it	was	typical	of	the	early	bronze	age,	unaided	
by	the	advantage	of	an	organized	social	order	that	could	have	systematized	and	
limited	its	practice.

Without	a	worthwhile	medical	tradition	of	its	own	and	with	strong	theo-
logical	 restrictions	 to	 independent	development,	 it	 is	not	 surprising	 that	 in	
the	arabic	culture,	medicine	came	to	be	practiced	largely	by	non-arabs.	The	
tolerance	of	islam	for	other	people	of	the	book	made	it	possible	for	christians,	
Jews,	 and	Persians	 to	dominate	 the	practice	of	medicine	under	 the	 empire.	
Most	of	these	physicians	took	arab	names	and	affected	arab	dress,	but	in	their	
thought	processes	 they	were	the	true	heirs	of	 the	tradition	of	Jundi-Shapur.	
The	three	greatest	physicians	of	the	Muslim	empire	were	all	Persians.	Rhazes	
(860–932	ce),	who	produced	ten	treatises	on	medical	practice	and	was	a	true	
student	of	hippocrates,	combined	his	investigations	with	Galenic	interest	for	
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experiment.	he	was	the	only	example	of	a	quasi-experimental	practitioner	to	
emerge	under	islam.	haly	abbas	(died	994	ce)	wrote	the	Al-Maliki	 (Royal 
Book),	which	was	translated	into	latin	in	1070	ce	and	became	the	standard	
treatise	on	medicine	 in	 the	West	until	 the	work	of	avicenna	 superseded	 it.	
avicenna’s	Canon of Medicine,	a	massive	tome	with	sections	on	surgery,	became	
the	definitive	medical	 text	of	 the	West	 from	 the	 twelfth	 to	 the	 seventeenth	
centuries.12	The	 influence	of	avicenna’s	work	on	 the	West	was	not	all	posi-
tive,	however.	his	emphasis	on	deduction	instead	of	clinical	observation	and	
investigation	reinforced	the	similar	medical	tradition	in	the	West	for	centuries	
to	 come.	avicenna’s	 insistence	 that	 surgery	was	 less	 valuable	 as	 a	branch	of	
medicine	than	its	general	practice	further	reinforced	the	separation	between	
the	two	medical	branches	that	the	church	in	europe	had	already	established.	

Meanwhile,	by	the	tenth	century,	all	essential	surviving	Greek	and	Roman	
medical	writings	had	been	 translated	 into	arabic.	The	 incalculable	value	of	
Rhazes,	haly	abbas,	and	avicenna’s	works	was	not	in	any	medical	innovation,	
but	in	their	preserving	and	transmitting	the	great	storehouse	of	Greco-Roman	
medical	knowledge	that	had	been	lost	with	the	collapse	of	Rome,	housed	by	
the	byzantines,	brought	to	Persia	by	the	Nestorians,	and	finally	passed	back	to	
the	West.	Retransmitting	this	knowledge	to	the	West	was	the	Muslim’s	most	
important	gift	to	Western	medicine.

in	a	number	of	areas,	however,	the	contribution	of	islamic	medicine	was	
truly	original	and	important.	islamic	physicians	compiled	the	most	extensive	
materia	medica	known	at	the	time.	This	development	naturally	followed	a	medi-
cine	 that	emphasized	the	application	of	drugs	and	compounds	over	 surgery	
and	clinical	observation	to	cure	 illness.	 in	970	ce,	abu	Mansur	Muwaffak	
compiled	the	earliest	and	most	important	materia	medica	that	islamic	physi-
cians	had	produced.	it	lists	no	fewer	than	585	drugs	made	of	466	vegetable	
compounds,	75	minerals,	 and	44	 animal	 compounds	prescribed	 for	 certain	
illnesses.13	 in	 the	 thirteenth	 century,	 ibn	 al-baitar	 produced	 another,	 more	
comprehensive	materia	medica	comprising	1,400	drugs,	at	least	300	of	which	
were	new	to	medical	knowledge	in	the	West.14	Much	of	the	islamic	materia	
medica	was	of	Greek	and	Roman	origin	(dioscorides	had	been	translated	into	
arabic	in	baghdad	in	854	ce),	but	the	old	collection	of	remedies	had	been	
considerably	enhanced	by	centuries	of	contact	with	Persian,	hindu,	and	chi-
nese	cultures.	While	the	arabs	used	many	of	the	same	drugs	that	the	Greco-
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Romans	had	for	anesthesia,	for	example,	the	islamics	seem	to	have	made	use	
of	both	inhaled	anesthetics	(hemp	fumes)	and	preoperative	compounds	to	in-
duce	sleep	before	surgery.	So	important	were	drugs	to	the	practice	of	islamic	
medicine	that	the	druggist	was	regarded	as	a	respected	member	of	the	medical	
community.	 For	 the	 first	 time	 in	 history,	 the	 medical	 and	 pharmacological	
professions	were	separated,	each	with	its	own	professional	qualifications	and	
responsibilities.15	

another	major	medical	innovation	of	the	islamics	was	the	formal	training	
and	 licensing	of	medical	practitioners.	as	early	as	931	ce,	a	 formal	educa-
tional	system	for	physicians	was	established	in	baghdad.	islamic	doctors	were	
trained	 in	universities	with	attached	teaching	hospitals	and	under	a	mentor	
and	internship	system	almost	identical	to	the	modern	system.	Graduate	physi-
cians	were	required	to	pass	written	and	practical	examinations,	and	the	hos-
pital	chief	had	 to	certify	 their	competence	 in	writing.	Successful	candidates	
could	only	practice	in	their	field	of	training,	and	a	government	official	who	
was	responsible	for	public	health	monitored	their	performance.16	civil	author-
ities	specified	and	enforced	a	code	of	behavior	for	physicians,	complete	with	
legal	penalties.	This	system,	which	the	Salerno	School	in	italy	adopted	around	
1140,	represented	the	first	formal	process	of	training	and	licensing	of	medical	
practitioners	that	the	West	had	seen	since	the	Roman	era.17

The	Muslim	system	of	formal	education	stimulated	the	construction	of	
medical	libraries	that	were	larger	than	anything	the	world	had	seen	in	a	mil-
lennium.	The	great	library	of	alexandria,	which	christian	zealots	destroyed	in	
the	second	century	ce,	was	reputed	to	have	contained	300,000	volumes.	by	
contrast,	the	library	at	Tripoli	in	lebanon	contained	3 million	volumes	before	
the	crusaders	burned	it	in	1109.	The	Fatimid	library	in	egypt	held	2	million	
volumes,	 and	 the	 library	 in	cordova,	 Spain,	 contained	more	 than	600,000	
medical	books.18	While	due	credit	must	be	given	to	the	christian	monaster-
ies	of	europe	that	also	built	libraries	of	great	value,	for	their	sheer	size,	scope,	
and	diversity	of	collections	none	could	match	the	great	medical	libraries	of	the	
islamic	world.

Perhaps	 the	most	 important	 contribution	of	 islamic	physicians	was	 the	
construction	 of	 hospitals.	 The	 Muslims	 were	 the	 first	 to	 establish	 medical	
training	and	teaching	within	a	modern	university–teaching	hospital	 setting.	
These	hospitals	were	all	built	on	the	model	of	the	great	university	and	hospital	
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at	Jundi-Shapur	in	Persia,	with	the	first	islamic	hospital	established	in	damas-
cus	in	706	ce.	The	word	for	hospital	in	arabic	is	bimaristan,	a	Persian	loan	
meaning	“a	place	for	sick	people.”19	it	is	important	to	note	that	the	motivation	
for	building	these	 institutions	was	primarily	religious	and	not	medical.	The	
Quran	requires	that	the	wealthy	and	powerful	look	after	the	poor	and	weak,	
and	wealthy	benefactors	 seeking	 to	 live	 their	 faith	 founded	and	 funded	 the	
hospitals.	The	Quranic	impulse	was	further	reflected	in	the	fact	that	the	poor	
were	treated	without	charge	and	given	free	prescriptions,	and	discharged	pa-
tients	received	money	to	help	them	survive	during	their	recovery.

The	arab	hospitals	were	modern	in	design	and	practice.	because	Quranic	
law	 forbade	women	 to	 appear	 unveiled	before	 the	 opposite	 sex,	 the	 typical	
hospital	had	two	separate	sections,	one	for	each	sex,	that	were	furnished	with	
nursing	 staffs	 and	 porters	 of	 their	 patients’	 respective	 genders.	There	 is	 no	
evidence,	though,	of	female	doctors.	each	of	the	hospital’s	two	main	sections	
was	arranged	into	separate	wards	based	on	the	type	of	disease	treated	and	was	
further	subdivided	into	subsections	to	segregate	patients	by	the	type	of	illness	
they	suffered.	Some	attempts	were	made	to	confine	certain	diseases	to	special	
clinics.20	

as	in	modern	hospitals,	islamic	hospitals	had	both	an	inpatient	and	out-
patient	department,	and	outpatient	receptions	were	confined	to	certain	days	
of	 the	week.	 inpatients	were	admitted	and	assigned	to	 special	areas	by	 type	
of	disease,	and	each	ward	had	from	one	to	three	physicians	who	specialized	
in	that	disease.	Visiting	staff	members	also	took	turns	of	duty,	during	which	
they	were	required	to	remain	available	within	hospital	grounds.	a	typical	duty	
shift	required	the	doctor	to	spend	two	days	and	two	nights	each	week	in	the	
hospital.21	

Given	the	highly	developed	hospital	system	and	the	Quranic	directive	to	
provide	care	for	the	sick,	islamic	medicine	developed	a	completely	new	form	
of	medical	care:	the	traveling	hospital.	These	mobile	hospitals	were	transport-
ed	by	pack	animals	to	areas	where	epidemics	raged	or	in	outlying	areas	where	a	
need	for	medical	attention	arose.	These	hospitals	were	a	permanent	part	of	the	
overall	medical	care	system	in	that	permanent	travel	routes	and	some	schedules	
were	established,	and	doctors	and	other	personnel	attached	to	these	hospitals	
functioned	on	a	regular	or	even	a	career	basis.22	These	hospitals	were	equipped	
with	 medicines,	 instruments,	 tents,	 and	 a	 complete	 staff	 of	 physicians	 and	
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orderlies,	but	the	quality	of	the	assigned	medical	personnel	might	have	been	
lower	 than	 that	 found	 in	 the	 fixed	 hospitals.23	These	 mobile	 hospitals	 also	

served	the	prisons	and,	of	course,	the	military.	in	one	description,	a	mobile	

military	hospital	was	transported	to	the	battlefield	by	forty	camels.24	
Formally	 established	 military	 medical	 care	 for	 islamic	 armies	 seems	 to	

have	 come	 about	 somewhat	 late	 in	 the	 imperial	 period.	The	 first	 evidence	
of	any	military	care	emerges	in	the	later	half	of	the	tenth	century	(950?)	in	a	
medical	text	written	by	abul	Qasim,	who	states	that	his	chapter	on	surgery	
was	based	on	his	experience	as	a	surgeon	attached	to	the	army.25	The	stimu-
lus	for	providing	medical	care	to	the	troops	probably	arose	as	a	consequence	
of	islamic	armies’	contact	with	the	byzantines	who,	as	noted,	had	the	most	

highly	developed	military	medical	service	of	the	period.	except	for	the	mobile	

military	hospitals,	we	know	 little	about	 the	 structure	of	 the	medical	 service	
in	islamic	armies.	drawing	upon	the	descriptions	of	battle	wounds	and	their	
treatment	found	in	the	works	of	Rhazes	and	abul	Qasim,	it	seems	reasonable	
to	infer	that	trained	physicians	accompanied	the	armies	and	provided	medical	
care	on	a	routine	basis.26	it	is	also	likely	that	the	ribats	had	medical	staffs	at-
tached	to	them.	There	is,	however,	no	evidence	of	a	permanent	military	medi-
cal	corps	that	trained	its	own	people	and	organized	its	own	supplies.	instead,	
it	seems,	the	armies	drew	upon	the	highly	developed	resources	of	the	civilian	
medical	establishment	in	times	of	war.	except	for	the	usual	hygienic	practices	
commonly	found	in	military	camps	in	almost	all	armies	except	those	of	the	
West,	we	know	little	of	any	permanent	military	medical	structure	for	islamic	
armies.27	

The	quality	of	military	medical	care	seems	to	have	been	at	least	as	good	

as	 what	 the	 byzantines	 provided	 to	 their	 armies.	 While	 surgery	 had	 a	 low	
reputation	in	the	West,	and	although	avicenna	thought	surgery	to	be	of	lower	

status	than	the	general	practice	of	medicine,	 surgery	remained	a	respectable	
and	valued	branch	of	medicine	throughout	the	islamic	period.	interestingly,	
the	frequency	with	which	amputations	were	performed	suggests	as	well	that	

the	practice	of	ligature	was	not	lost	to	islamic	physicians.	The	use	of	cautery	
with	pitch	or	oil	suggests	standard	Galenic	surgical	practice	was	also	well	es-

tablished.	Most	important,	the	deadly	doctrine	of	natural	infection	does	not	

appear	to	have	taken	root	in	islamic	medicine.	The	presence	of	mobile	mili-
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tary	hospitals	would	also	have	given	islamic	military	medical	care	a	significant	
advantage	insofar	as	trained	physicians	were	available	to	stop	blood	loss	and	
prevent	shock.	in	the	main,	then,	islamic	military	medicine	may	have	been	as	
effective	as	that	practiced	by	the	byzantine	armies	of	the	same	period.

On	the	one	hand,	analysis	of	military	medical	care	in	the	islamic	period	
leads	one	to	conclude	that	islamic	medicine	was	not	as	revolutionary	and	in-
novative	as	it	was	perceived	to	be	in	the	West	at	the	time.	The	erroneous	West-
ern	perception	resulted	 from	the	general	decline	 in	medical	knowledge	that	
accompanied	the	Middle	ages.	On	the	other	hand,	because	the	islamics	were	
the	heirs	to	the	medical	tradition	bequeathed	by	the	Nestorians	and	Persians	
at	Jundi-Shapur,	most	of	the	sound	military	medical	practices	of	the	Greco-
Roman	period	were	commonly	utilized	with	generally	good	results.	To	be	sure,	
the	religious	strictures	of	the	Quran	retarded	any	independent	development	of	
anatomy	and	surgery,	but	religion	never	had	the	devastating	impact	on	medi-
cal	science	of	the	islamic	empire	that	it	had	in	the	West.	by	the	time	of	the	
crusades,	the	wounded	in	islamic	armies	still	had	a	better	chance	of	surviving	
their	wounds	than	did	those	in	crusader	armies.28

the Middle ages
The	period	of	the	high	Middle	ages	(800–1453	ce)	was	a	time	of	violent	
transition	 that	 began	 at	 the	 end	of	 the	dark	ages	 and	 concluded	with	 the	
Renaissance.	When	it	began,	europe	was	still	attempting,	after	years	of	barba-
rization,	to	reestablish	an	imperium	along	Roman	lines,	the	dream	that	drove	
charlemagne.	When	it	ended,	the	idea	of	an	imperium	was	dead	and	replaced	
by	the	quilt-like	pattern	of	the	national	state	system	that	has	survived	to	this	
day.	The	hundred	Years’	War	(1337–1453	ce)	endowed	these	proto-national	
entities	with	national	kings	who	were	capable	of	raising	national	armies	and	
who	 could	 overcome	 the	 decentralizing	 effects	 of	 feudalism	 by	 establishing	
strong,	centralized	administrative	structures	that	were	loyal	to	the	kings	and	
gave	practical	effect	to	royal	commands.	The	result	was	the	emergence	of	na-
tional	identities	that	superseded	any	claims	to	imperial	or	transnational	loyal-
ties,	that	is,	to	anyone	except	the	monarch	as	head	of	the	new	national	state.	in	
1453,	the	byzantine	empire,	the	last	competitor	for	the	legacy	of	the	Roman	
imperium	as	a	model	for	Western	political	organization,	fell	to	the	Ottoman	
Turks.
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during	 the	 seven	hundred	years	of	 the	high	Middle	ages,	europe	was	
wracked	 by	 dynastic	 struggles,	 renewed	 invasions	 from	 outside	 its	 borders,	
brigandage,	guerrilla	wars,	and	national	conflicts.	The	Viking	invasions	of	the	
ninth	century	added	such	havoc	to	an	already	chaotic	state	of	affairs	that	the	
church	conceived	of	the	First	crusade	(to	be	followed	by	seven	others)	as	a	
mechanism	for	deflecting	the	feudal	combatants’	warlike	spirit	toward	targets	
outside	europe.	For	seven	centuries,	europe	knew	little	respite	from	the	rav-
ages	of	war	and	destruction.

The	 centralizing	 efforts	 of	 charlemagne	 (742–814	 ce)	 resulted	 in	 the	
solidification	of	a	new	feudal	order	marked	by	extreme	decentralization	in	all	
political,	economic,	 social,	and	military	 functions.	The	next	seven	centuries	
may	best	be	defined	by	the	constant	struggle	between	the	forces	of	centraliza-
tion,	led	by	would-be	national	monarchs,	against	the	forces	of	decentralization	
that	characterized	feudalism	as	a	form	of	societal	organization.	in	the	end,	the	
forces	of	centralization	won	out	but	proved	unequal	to	the	task	of	reestablish-
ing	 any	 form	of	 imperial	 order	 encompassing	national	 identity	 and	 loyalty.	
europe	was	giving	birth	to	the	nation-state.

The	 effect	of	 this	 state	of	 affairs	on	military	developments	was	gradual		
but	certain.	at	the	beginning	of	the	period,	armies	were	collections	of	feudal	
vassals	serving	for	short	periods	in	the	wars	of	their	lords.	eventually,	however,	
the	aristocratic	knightly	classes	could	not	satisfy	the	demand	for	manpower.	
The	kings	 turned	 to	 recruiting	“men-at-arms”	 from	the	 lower	 social	orders,	
bringing	into	being	national	armies	that	were	independent	of	the	landed	ar-
istocracy.	With	the	exception	of	the	crossbow	and	longbow,	weapon	develop-
ment	was	marginal,	and	the	introduction	of	plate	armor	for	the	horse-borne	
warrior	became	a	symbol	of	the	triumph	of	the	defense	over	the	offense.	The	
period	witnessed	the	age	of	fortification	in	which	massive	castles	and	fortified	
towns	 sprang	 up	 all	 over	 europe.	The	 cavalry	 remained	 supreme	 until	 the	
threat	of	missiles	fired	by	bow	and	crossbow	on	their	formations	forced	them	
to	dismount,	heralding	a	return	to	the	use	of	infantry.29	The	military	experi-
ence	of	the	crusades	forced	european	armies	to	develop	rudimentary	logistical	
skills,	but	they	never	achieved	any	real	level	of	effectiveness.	The	introduction	
of	 gunpowder	 and	 the	 cannon,	 both	 innovations	 of	 enormous	 importance,	
had	only	a	limited	immediate	effect	on	warfare.	it	required	almost	two	cen-
turies	to	turn	these	technological	developments	 into	truly	significant	killing	
implements.
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The	Middle	ages	produced	little	in	the	way	of	medical	advancement.	al-
though	the	church	had	removed	its	traditional	ban	on	dissection	in	medical	
schools,	 the	 technique	 was	 never	 used	 to	 advance	 anatomical	 knowledge.30	
Rather,	dissection	was	seen	as	an	impressive	way	for	the	faculty	to	demonstrate	
its	medical	knowledge	to	students.31	Medicine	remained	in	the	grip	of	deduc-
tive	methods	of	reasoning;	consequently,	experimentation	and	clinical	experi-
ence	were	 little	used	in	the	development	of	clinical	treatments.	establishing	
medical	schools	at	Salerno	and	Montpellier	in	europe	did	little	to	reverse	this	
trend,	and	the	still-enforced	harsh	penalties	 for	causing	a	patient’s	death	by	
surgery	kept	medical	practice	in	a	passive	mode	in	which	poultices	and	drugs	
were	preferred	to	surgical	intervention.	To	curtail	what	the	church	saw	as	the	
negative	effects	of	medical	practice	upon	monastic	orders,	it	all	but	outlawed	
clerical	physicians	from	practicing	surgery.	it	was	left	to	the	barber-physicians,	
some	of	whom	were	marginally	competent,	but	most	were	dangerous	quacks	
whose	activities	gave	surgery	an	even	worse	name	and	solidified	its	separation	
from	general	medicine	for	almost	four	hundred	years.32	Under	these	circum-
stances,	coupled	with	the	generally	decentralized	organization	of	the	armies	of	
the	day,	it	is	hardly	surprising	that	military	medicine	remained	stagnant.

Under	feudalism,	the	vassals	within	the	lord’s	realm	raised	armies.	large	
armies	were	coalitions	of	forces,	each	serving	under	their	local	commanders.	
in	this	sense,	these	armies	formalized	the	old,	Germanic	tribal	military	struc-
ture.	each	vassal	was	responsible	for	providing	not	only	the	men	but	also	their	
weapons,	equipment,	horses,	and	food	as	there	was	centralized	commissariat	
to	provide	 for	 the	 army	as	 a	whole.	The	warrior	 aristocrats	 could	 afford	 to	
pay	a	doctor	to	attend	them	on	military	campaign,	but	there	was	no	medical	
service	either	for	the	army	as	a	whole	or	for	the	men	within	the	vassal’s	troop.	
Few	of	the	civilian	society’s	barber-surgeons	and	quacks	attended	an	army	in	
the	field	because	there	was	no	money	to	be	made	from	treating	common	sol-
diers.	The	aristocrats	would	have	nothing	to	do	with	these	barbers	in	any	case,	
preferring	instead	the	medical	attention	of	the	internist.	With	no	permanent	
medical	personnel	in	the	army,	it	is	not	surprising	that	it	was	left	to	camp	fol-
lowers	and	women,	often	wives,	who	accompanied	the	army	to	provide	what	
medical	attention	the	soldier	needed.	Further,	no	system	existed	for	evacuating	
the	wounded	or	transporting	them	from	the	battlefield	to	places	of	care.

The	crusades	(1096–1272	ce)	brought	about	some	changes	in	military	
medical	 care.	 For	 the	 most	 part,	 the	 crusades	 involved	 large,	 unorganized	
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caravans	of	soldiers,	civilian	businessmen,	people	looking	for	a	new	start,	and,	
at	least	in	the	early	days,	pilgrims.	There	was	no	military	organization	whatso-
ever.	The	formation	of	the	Knights	hospitallers	to	provide	medical	care	to	the	
sick	and	wounded	as	a	matter	of	christian	duty	did	much	to	establish	hospitals	
where	 surviving	 wounded	 or	 disease-stricken	 soldiers	 could	 be	 brought	 for	
medical	attention.	Since	these	hospitals	were	open	to	anyone,	even	the	com-
mon	soldier	received	medical	care	within	their	walls.33	accounts	of	the	cru-
sades	also	record	aristocrats	being	treated	for	battle	injuries	by	their	personal	
attending	physicians	and	the	common	practice	of	evacuating	wounded	knights	
on	litters	or	upon	their	long	triangular	shields.	One	searches	in	vain,	however,	
for	any	sort	of	organization	that	delivered	medical	care	to	the	wounded	on	a	
regular	basis.

a	portrait	of	military	medical	care	during	this	period	emerges	from	the	
Romantic	epics	of	the	time.	From	the	chansons de geste	(songs	of	honor,	or	epic	
poems),	the	Le Morte d’Arthur,	and	the	Chanson de Roland,	 there	emerges	a	
portrait	of	medical	care	for	the	soldier	similar	to	that	found	in	the	Iliad.	The	
wounded	knight	was	laid	upon	the	ground	and	given	a	stimulating	“wound-
drink”	to	relieve	faintness,	oil	or	wine	was	poured	into	his	wounds,	and	hem-
orrhage	and	pain	were	relieved	by	herbs	or	wound	sucking.	Various	charms	or	
prayers	were	said	over	the	wound,	and	the	pulse	was	checked	to	determine	the	
seriousness	of	the	knight’s	condition.	if	possible,	the	soldier	was	moved	into	
the	shade	or	some	other	comfortable	spot,	where	he	would	either	recover	by	
his	own	means	or	die.34	homer	would	have	probably	recognized	the	scene	as	
applying	to	his	generation,	and	it	might	be	said	as	well	that	the	medical	treat-
ment	was	just	as	useless.

during	the	crusades,	the	poor	state	of	military	medical	care	is	reflected	in	
the	filthy	conditions	of	military	camps.	The	art	of	field	hygiene	and	sanitation	
had	been	lost	completely.	The	disease	figures	for	the	crusader	armies	demon-
strate	a	lack	of	basic	knowledge	of	contagion.	in	1098	ce,	a	christian	army	
laid	siege	to	antioch.	disease	killed	so	many	besiegers	that	the	dead	were	too	
numerous	to	bury.	Of	the	seven	thousand	horses	provided	for	the	cavalry,	five	
thousand	 succumbed	 to	disease.35	during	 the	Second	crusade,	 famine	 and	
disease	had	reduced	louis	Vii’s	army	of	100,000	men	to	a	mere	5,000	by	the	
time	it	reached	the	holy	land.36	in	1190	ce,	as	Saladin	besieged	acre,	a	pesti-
lence	broke	out	among	the	crusader	army.	The	crusaders	died	at	a	rate	of	200	
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men	a	day.37	in	the	Fifth	crusade	(1218),	the	crusaders	besieged	damietta.	
Pestilence	and	disease	carried	off	a	fifth	of	the	army	in	less	than	a	month.38	The	
crusaders’	disorganized	military	structure	and	poor	medical	knowledge	con-
sistently	combined	to	wreak	havoc	through	disease	on	army	after	army	over	a	
seven-hundred-year	period.

it	was	not	until	1419	ce	that	the	terrible	ravages	of	disease	were	finally	
addressed	by	rudimentary	regulations	on	camp	hygiene.	in	that	year	henry	
V	published	in	his	Ordinances of War	the	directive	that	officers	were	to	ensure	
that	the	offal	of	beasts	slaughtered	for	food	was	to	be	buried.39	Twenty	years	
later,	an	english	king	issued	orders	that	water	first	be	“cleansed	and	pourged	
by	boyllynge.”40	in	1498	ce	a	tract	on	camp	hygiene	extracted	from	the	writ-
ings	of	arnold	of	Villanova	recommended	that	drinking	water	be	tested	before	
troops	were	allowed	 to	consume	 it	and	 that	 slit	 trenches	be	 located	outside	
the	camp.41	There	is	no	evidence,	however,	that	any	of	these	regulations	were	
implemented	on	a	regular	basis	or	that	any	officers	were	specifically	charged	
with	overseeing	their	implementation.

during	the	hundred	Years’	War,	Jean	Froissart	recorded	that	it	was	com-
mon	practice	for	the	French	army	to	remove	its	wounded	from	the	battlefield	
to	a	nearby	house	for	dressing	wounds,	but	the	manner	of	treatment	was	still	
primitive.42	doctors	and	surgeons	were	rare	during	the	conflict,	and	there	were	
only	primitive	 efforts	 to	 establish	medical	 treatment	 for	 the	 troops.	Twenty	
years	after	the	battle	of	hastings	(1066	ce),	the	Doomsday Book	recorded	the	
presence	of	 two	military	 surgeons,	and	 in	1300	ce	Prince	edward	of	eng-
land	invaded	Scotland	and	was	accompanied	by	seven	medical	practitioners,	
including	the	king’s	personal	physician,	two	assistants,	a	king’s	surgeon,	two	
assistants,	 and	a	 simple	 surgeon.43	While	 it	has	been	argued	 that	 this	 cadre	
constituted	the	first	attempt	since	the	Roman	era	to	provide	a	standing	medi-
cal	service	for	an	army,	by	1346	ce	the	muster	of	the	english	army	listed	no	
medical	personnel	at	all.44	

Other	instances	of	physicians	attending	the	army	appear	in	the	next	two	
centuries.	in	1415	ce	at	the	battle	of	agincourt,	King	henry	V	was	accom-
panied	by	a	physician,	a	surgeon,	and	twelve	assistants.45	in	1470	ce	edward	
iV	of	england	in	his	campaign	against	louis	Xi	of	France	was	attended	by	a	
chief	physician,	two	personal	body	physicians,	a	surgeon,	and	thirteen	assis-
tant	barber-surgeons.46	The	barber-surgeons	probably	provided	some	medical	
care	to	the	soldiery,	but	there	is	no	evidence	that	this	occurred.
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Only	two	bright	spots	in	providing	medical	care	to	the	soldiery	appeared	
in	the	long,	dark	night	of	the	Middle	ages.	after	the	battle	of	laupen	in	1339	
ce,	the	Swiss	cantons	regularly	voted	monies	to	provide	for	the	care	of	the	
wounded	and	their	dependents.	individual	cantons	also	engaged	the	regular	
use	of	barber-surgeons	to	attend	the	wounded	after	the	battle.47	in	France	in	
the	1470s,	charles	the	bold	placed	a	surgeon	in	each	company	of	one	hundred	
lancers	and	their	attendants,	thus	providing	one	surgeon	for	every	eight	hun-
dred	men.48	charles’s	actions	are	recognized	as	the	first	instance	in	his	period	
of	a	commander	providing	medical	care	to	his	troops	as	well	as	to	his	officers.49	
during	the	Thirty	Years’	War	(1618–1648),	Gustavus	adolphus	also	provided	
similar	medical	facilities	for	his	troops.50	

Not	until	the	late	1400s	is	there	any	evidence	of	a	regular	medical	service	
in	a	european	army,	and	then	it	was	found	only	in	Spain.	in	the	wars	of	Fer-
dinand	and	isabella	against	the	Moors,	the	Spanish	kings	copied	the	islamic		
mobile	military	medical	hospitals	and	introduced	them	to	the	Spanish	armies.	
at	the	siege	of	alora	(1484)	and	baza	(1489),	Spanish	forces	were	provided	
with	 six	 large	 hospital	 tents	 to	 treat	 the	 wounded.	 Special	 covered	 wagons	
with	beds	were	used	to	transport	the	sick	and	wounded	in	the	first	example	of	
an	ambulance	service	in	medieval	armies.51	like	the	islamic	model,	Spanish	
hospitals	were	mobile;	employed	regular	physicians,	surgeons,	and	attendants;	
and	contained	furniture	and	medicine	cabinets.	Following	the	siege	of	Malaga	
(1487),	 some	 four	hundred	wagons	carrying	 the	 sick	and	wounded	entered	
the	city.52	The	Spanish	use	of	mobile	military	hospitals	can	be	attributed	to	
the	 strong	 islamic	presence	 in	Spain	 for	more	 than	 six	hundred	years,	dur-
ing	which	time	the	Spanish	had	adequate	opportunity	to	observe	the	islamic	
medical	practice.	For	the	rest	of	europe,	where	islamic	 influence	was	much	
less	present,	however,	military	medical	care	never	attained	the	level	that	it	did	
in	Spain.

The	period	from	the	collapse	of	 the	Roman	empire	 in	the	West	 to	the	
Renaissance	can	only	be	described	as	a	low	point	in	the	development	of	mili-
tary	medicine.	The	long	empirical	medical	tradition	of	the	West	culminating	
in	the	establishment	of	the	Roman	military	medical	service	went	into	eclipse	
for	 the	next	 thousand	years.	With	 the	 exception	of	 the	byzantines	 and	 the	
islamics,	 who	 preserved	 and	 practiced	 the	 old	 medicine	 of	 the	 Greeks	 and	
Romans,	medical	care	of	any	type	in	the	West	regressed	to	levels	not	seen	since	
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the	bronze	age.	The	collapse	of	any	central	political	authority	made	it	impos-
sible	to	establish	any	institutional	mechanisms	for	preserving,	teaching,	and	
transmitting	medical	knowledge,	while	the	christian	church’s	imposition	of	a	
strongly	superstitious	and	philosophical	approach	to	the	world	led	to	a	turning	
away	from	the	material	world	and	a	denigration	of	observation	and	empiricism	
as	a	guide	to	knowledge.	The	result	was	a	medical	catastrophe	in	which	the	
treatment	of	disease	and	battle	wounds	was	largely	ineffective.

The	armies	of	 the	period	also	reflected	the	general	organizational	chaos	
of	their	respective	larger	societies.	consequently,	the	experiences	of	the	battle-
field,	which	in	almost	every	culture	for	four	thousand	years	had	spurred	the	
advancement	of	clinical	medical	technique,	now	produced	no	valuable	knowl-
edge	to	care	for	the	wounded	soldier.	Theological	and	social	norms	relegated	
the	clinical	practitioner’s	role	to	such	a	low	status	that	his	few	skills	were	never	
brought	to	bear	on	the	treatment	of	battle	casualties.	almost	three	hundred	
years	 passed	 before	 the	 armies	 of	 europe	 began	 to	 offer	 a	 level	 of	 military	
medical	care	that	approached	what	had	been	available	to	the	legions	of	Rome	
and	byzantium.	in	that	interim,	millions	of	soldiers	succumbed	needlessly	to	
wounds	that	would	have	been	effectively	treated	in	an	earlier	age.
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Military Medicine in 
the ancient World

12

This	book	has	focused	on	the	development	of	military	medicine	in	the	ancient	

world,	a	world	that	began	four	thousand	years	before	the	birth	of	christ	and	

ended	with	the	collapse	of	the	feudal	order	in	europe	in	the	middle	of	the	fif-
teenth	century.	The	year	1453	ce	marked	the	end	of	the	ancient	period	when	

the	Ottoman	Turks’	forces	finally	overran	and	destroyed	the	byzantine	empire	
and	captured	 the	city	of	constantinople	 itself.	The	 last	 continuous	cultural	

link	with	the	empire	of	Rome	was	finally	severed,	and	with	it	the	last	contigu-
ous	cultural	 tradition	of	 the	ancient	world	came	to	an	end.	The	Ottomans’	
use	of	artillery	cannon	to	breach	the	walls	of	constantinople	was	a	portent	of	

future	developments	in	warfare,	a	symbol	of	a	genuine	sea	change	in	military	

technology	that	would	shape	warfare	for	the	next	six	centuries.	
When	 the	 hundred	Years’	War	 ended	 in	 europe	 in	 the	 same	 year,	 the	

last	remnants	of	the	feudal	order	that	charlemagne	had	established	six	cen-
turies	earlier	finally	collapsed.	The	central	feudal	idea	of	a	commonwealth	of	
christian	nations	united	within	a	common	political,	transnational	order	and	

bound	by	shared	interests	and	cultural,	political,	religious,	and	social	institu-
tions	broke	apart	on	the	shoals	of	emerging	states,	each	grounded	within	its	

own	national	identity,	demarcated	by	clear	geographic	boundaries,	and	ruled	

by	national	monarchs	who	recognized	no	earthly	constraints	upon	their	pre-
rogatives.	Feudal	armies	gave	way	to	genuine	national	armies	fired	by	national	

loyalties	and	supported	by	national	treasuries,	new	instruments	that	monarchs	

used	 to	 press	 the	 interests	 of	 their	 states.	 a	 new	 age	 of	 weaponry	 was	 also	
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dawning	as	 the	muscle-powered	weapons	of	 the	past	 slowly	but	 surely	gave	
way	to	weapons	powered	by	chemical	explosion.	a	military	technology	that	
had	 remained	 unchanged	 in	 its	 essentials	 and	 killing	 power	 for	 more	 than	
two	thousand	years	was	on	the	brink	of	a	technological	revolution	that	would	
eventually	 change	warfare	 forever.	The	 ancient	world	was	dying	 a	 slow	but	
inevitable	death.

People	living	in	the	modern	era	are	unaware	of	just	how	remarkable	that	
ancient	world	 truly	was	 and	how	much	 the	modern	world	owes	 to	 it.	The	
period	between	4000	bce	and	400	ce	was	among	the	most	creative	eras	of	
human	 development.	 Many	 of	 the	 social,	 economic,	 political,	 and	 military	
structures	that	undergird	modern	institutions	and	technology	are	innovations	
that	the	ancients	bequeathed	to	us.	in	all	forms	of	social	development,	it	is	al-
ways	easier	to	improve	an	existing	structure,	practice,	institution,	or	idea	than	
it	is	to	invent	it	in	the	first	place.	The	ancients	were	truly	inventors	in	many	
areas	of	human	endeavor.1	among	their	most	important	innovations	was	writ-
ing,	first	 in	pictographs,	 then	in	more	advanced	ideogramic	phonetic	 forms	
such	as	cuneiform	and	hieroglyphics,	and	later	in	alphabetic	script.	To	place	
this	remarkable	invention	in	perspective,	it	is	only	necessary	to	remember	that	
humans	have	existed	in	their	present	biological	form	for	at	least	two	hundred	
thousand	years,	but	they	have	been	able	to	write	for	fewer	than	six	thousand	
of	those	years.

humans	of	the	ancient	period	may	have	evolved	through	a	complex	change	
in	brain	function	that	made	modern	empiricism	possible	and	altered	the	way	
in	which	our	intellectual	processes	work.	Prior	to	the	introduction	of	written	
text	language	circa	700	bce,	the	human	brain	seems	to	have	functioned	in	
a	highly	bicameral	fashion	in	which	right	lobe	functions	were	dominant.	an	
analysis	of	thousands	of	portraits	of	humans	and	animals	prior	to	650	bce	
shows	that	the	great	majority	of	them	faced	to	the	viewer’s	left,	an	indication	
of	right	hemisphere	brain	dominance.	Portraits	drawn	after	the	introduction	
of	written	text	language	show	the	sitters	facing	to	the	viewer’s	right,	indicating	
the	emergence	of	left	hemisphere	dominance.	early	Greek	writing	appears	to	
have	been	genuinely	transitional	in	that	it	required	both	hemispheres	to	func-
tion	simultaneously.	This	early	writing	began	from	left	to	right,	dropped	down	
a	 line,	and	moved	right	 to	 left,	working	 in	 the	 same	fashion	as	a	computer	
printer.
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as	 portrayed	 in	 the	 Iliad,	 the	 Legend of Gilgamesh,	 and	 the	 bible,	 the	
ancients’	 ability	 to	 hear	 voices	 or	 talk	 to	 the	 gods	 might	 suggest	 that	 their	
brain	functions	may	have	been	more	bicameral	than	those	of	modern	humans.	
While	 the	evidence	 is	 far	 from	conclusive,	 if	 this	hypothesis	 is	 so,	 then	 the	
ancient	world	may	have	given	birth	to	one	of	the	most	significant	biological	
changes	that	humans	have	ever	experienced,	a	change	that	resulted	in	left	lobe	
dominance	of	the	brain.	left-sided	dominance	is	absolutely	required	for	the	
birth	 of	 writing,	 mathematics,	 logic,	 medicine,	 and	 systematic	 science—all	
essential	ingredients	to	achieve	the	advanced	technology	upon	which	the	mod-
ern	world	is	based.2

The	ancient	period	witnessed	the	birth	of	society	itself.	Until	the	fourth	
millennium	bce,	humans	lived	in	small	bands	of	hunter-gatherers,	a	form	of	
social	organization	that	made	sophisticated	social,	economic,	political,	mili-
tary,	and	scientific	development	impossible.	The	first	large-scale	human	social	
orders	 emerged	 in	 the	 ancient	period	 and	were	based	on	 stable	 agriculture.	
before	the	invention	of	agricultural	societies,	there	were	no	priesthoods,	codi-
fied	religions,	public	bureaucrats,	political	rulers,	scribes,	merchants,	farmers,	
professional	soldiers,	armies,	libraries,	medical	schools,	and	a	thousand	other	
socially	differentiated	roles	and	institutions	so	familiar	to	modern	humans.

These	early	societies	were	much	more	than	primitive	social	prototypes,	for	
in	the	same	period	humans	invented	genuine	cities.	in	the	fourth	millennium	
bce,	the	city	of	Uruk	in	Sumer	enclosed	an	area	of	5.5	square	miles	within	
its	city	walls,	or	more	 than	twice	 the	 size	of	ancient	athens,	 four	 times	 the	
size	of	ancient	Jerusalem	at	the	time	of	christ,	and	almost	as	large	as	the	city	
of	Rome	in	100	ce.	by	the	third	millennium	bce,	the	cities	of	Sumer	regu-
larly	incorporated	thirty	thousand	to	forty	thousand	inhabitants.	along	with	
the	large	concentrations	of	inhabitants	came	the	invention	of	water	supplies,	
bridges,	temples,	aqueducts,	sewers,	running	water,	dikes,	and	other	elements	
of	a	modern	urban	infrastructure.	

it	was	 in	 the	ancient	period	 that	 the	first	political	 institutions	emerged	
along	with	the	first	modern	bureaucracies,	complete	with	the	written	records	
required	for	effective	governance.	indeed,	ancient	forms	of	social	organization	
reached	such	tremendous	heights	that	they	remained	the	prototypes	of	human	
social	organization	until	the	birth	of	the	modern	nation-state	in	the	fifteenth	
century	ce.	Moreover,	the	emergence	of	the	imperium	permitted	the	ancients	
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to	 organize	 and	 operate	 political,	 social,	 and	 economic	 units	 on	 a	 scale	 far	
greater	than	any	of	the	nation-states	of	even	the	eighteenth	century	achieved.	
The	modern	nation-states	have	their	roots	in	the	imperial	national	units	of	as-

syria	and	Rome	and	are	heavily	indebted	to	these	civilizations	for	developing	
the	initial	means	to	govern	them.	

The	ancient	world	also	gave	birth	to	the	prototypes	of	modern	science	and	
medicine.	Mathematics,	chemistry,	astronomy,	medicine,	architecture,	and	en-
gineering	 all	 began	 in	 the	 ancient	 period.	The	 institution	 of	war	 itself	 first	
emerged	during	this	 time,	and	ancient	soldiers	 invented	professional	armies	
whose	 size,	 complexity,	 operational	 capability,	 equipment,	 and	 destructive	
power	were	greater	 than	anything	armies	of	 the	modern	era	produced	until	
the	american	civil	War.	With	 the	 exception	of	 the	 rifle,	 the	military	 engi-
neers	of	the	ancient	world	invented	and	refined	the	prototype	of	every	modern	
weapon	that	the	soldier	used	until	the	eighteenth	century	ce.	Modern	tactics	
are	simply	refinements	of	ancient	commanders’	innovations,	and	no	army	in	
the	West	could	match	the	logistics	capabilities	of	Roman	armies	until	the	time	
of	Napoleon.	after	that,	it	required	the	invention	of	the	railroad	to	move	an	
army	faster	than	a	Roman	legion	could	move.	From	the	fifth	century	until	at	
least	the	eighteenth	century,	the	armies	of	the	West	regularly	carried	out	opera-
tions	at	a	lower	level	of	military	proficiency	than	had	many	of	the	armies	of	
the	ancient	period.

ancient	armies	also	invented	the	prototypes	of	the	modern	soldier’s	com-
bat	 equipment:	 helmet,	 body	 armor,	 boots,	 and	 backpack.	 Until	 the	 nine-

teenth	century,	even	the	killing	power	of	combat	weapons	was	below	that	of	
ancient	armies.	No	weapon	could	fire	as	rapidly,	over	as	long	a	distance,	and	
with	greater	accuracy	than	the	composite	bow	until	 the	 introduction	of	the	

Prussian	needle	gun	in	1841.	Napoleon’s	artillery	fired	over	shorter	ranges	than	
Philip	ii	of	Macedon’s	torsion-powered	catapults,	and	the	eight-	to	ten-pound	
cannonball	used	throughout	the	american	civil	War	was	lighter	by	a	factor	of	
ten	than	Roman	stone	artillery	shot.	The	Roman	repeating	field	gun	could	fire	
four	to	five	rounds	a	minute,	a	rate	of	artillery	fire	not	matched	until	the	ap-

pearance	of	the	breech-loading	cannon	and	one-piece	shell	after	the	civil	War.
This	level	of	military	proficiency	was	rooted	in	a	much	more	important	

invention	of	the	ancients,	namely,	war	itself.	it	is	sobering	to	recall	that	prior	
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to	the	fourth	millennium	bce,	there	is	precious	little	evidence	of	any	sort	of	
war	conducted	on	any	scale.	The	emergence	of	war	seems	tied	to	the	inven-
tion	of	agriculture,	which	made	congregating	large	populations	within	cities	
possible.	This	arrangement,	in	turn,	increased	the	opportunities	for	social	dif-
ferentiation	that	led	directly	to	the	emergence	of	the	standing	army	as	a	major	
institution	of	human	society.	To	the	Greeks,	modern	soldiers	owe	the	myth	of	
military	heroism,	a	product	of	the	particular	sociology	of	the	Greek	city-states.	
The	belief	that	only	war	provided	the	opportunity	for	the	full	development	
of	human	virtues	found	its	way	into	Western	civilization	via	Rome	and	influ-
enced	the	way	humans	thought	about	war	for	the	next	fifteen	hundred	years.	
The	military	medicine	of	the	ancient	armies,	especially	those	of	Rome	and	the	
hindus,	was	superior	 to	anything	the	soldier	received	 in	the	West	until	 the	
nineteenth	century	ce.	No	army	of	the	West	utilized	a	military	medical	ser-
vice	equal	to	that	of	the	Roman	armies	until	the	civil	War.	No	antibiotic	was	
more	effective	than	the	honey	paste	that	the	egyptian	army	of	the	first	millen-
nium	bce	concocted	until	the	invention	of	penicillin,	nor	was	any	antiseptic	
more	effective	than	the	Roman’s	acetum	until	lister	pioneered	carbolic	acid’s	
application	 as	 a	 surgical	 antiseptic.	The	 evidence	 seems	 conclusive	 that	 the	
military	doctors	of	the	ancient	world	were	far	more	successful	in	preventing	
and	dealing	with	 infection	than	any	physicians	until	at	 least	 the	nineteenth	
century.

The	origins	and	development	of	military	medicine	and	the	establishment	
of	a	formal	military	medical	corps	have	strong	roots	in	the	military	organizations	
of	the	ancient	world.	Medicine	is	a	product	of	relatively	complex	civilizations,	
and	military	medicine	is	a	product	of	sophisticated	military	organization.	in	
the	developmental	scheme	of	things,	medicine	appeared	first	in	those	ancient	
civilizations	whose	societies	were	sufficiently	 large,	articulated,	and	centrally	
organized	to	permit	the	advancement	of	specially	organized	social	structures	
that	could	investigate,	learn,	record,	and	transmit	knowledge	about	injury	and	
disease.	although	it	is	probable	that	humans	organized	in	hunter-gatherer	so-
cial	 orders	 included	 shamans	 who	 claimed	 special	 knowledge	 of	 the	 causes	
and	cures	of	illness	and	disease,	the	emergence	of	medicine	as	a	coherent	body	
of	knowledge	and	object	of	clinical	practice	could	never	have	materialized	in	
these	 loose	 and	 transitory	 social	 structures.	The	 organization	 of	 knowledge	
requires	stable	social	organization	as	well.
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as	best	we	know,	the	medical	professions	of	 the	ancient	world’s	earliest	
social	orders	were	centered	around	the	new	priesthoods.	This	association	is	not	
surprising	in	light	of	the	essentially	magical	and	religious	explanations	for	illness	
and	disease	that	have	accompanied	humans	since	earliest	times.	Once	the	tran-
sition	from	mobile	clans	to	stable	social	orders	was	achieved,	the	priesthoods	
became	more	organizationally	defined	and	entrenched	 in	 the	new	 societies,	
and	quite	naturally	they	continued	and	expanded	upon	traditional	explana-
tions	for	medical	concerns.	it	could	have	happened	no	other	way	until	a	larger	
experiential	base	of	information	permitted	the	conceptualization	of	alternative	
explanations	for	illness	and	disease.

Medicine	owes	much	to	these	early	priestly	castes,	for	they	first	organized,	
however	primitively,	the	search	for	knowledge	into	medical	matters.	equally	
important,	 these	priests’	 ability	 to	write	permitted	 the	 recording	 and	 trans-
mission	of	medical	knowledge	as	it	gradually	accumulated	through	the	ages.	
Without	 their	 transcribing	this	 information,	medical	 schools	and	the	estab-
lishment	of	medical	traditions	for	use	by	future	generations	would	have	been	
impossible.	

The	development	of	an	army’s	military	medicine	depended	crucially	on	
the	 state	of	 that	 army’s	 organizational	development.	The	degree	of	military	
organizational	development,	in	turn,	was	determined	by	the	frequency	of	war	
that	the	various	early	states	had	to	endure.	in	egypt,	for	example,	which	was	
relatively	isolated	from	foreign	threats	for	almost	two	thousand	years,	military	
organizational	 development	 remained	 primitive;	 thus,	 its	 military	 medicine	
developed	more	slowly	than	in	other	armies	of	the	period.	by	contrast,	the	city-
states	 of	 Sumer	 were	 at	 war	 for	 almost	 two	 thousand	 years.	 consequently,	
the	 first	 evidence	 of	 an	 army	 providing	 medical	 care	 to	 its	 soldiers	 on	 the	
battlefield	is	found	in	Sumer.	When	it	came	to	the	development	of	military	
medicine,	necessity	was	the	mother	of	invention.

This	same	pattern	reoccurred	throughout	the	ancient	world.	Where	war-
fare	was	frequent	and	armies	highly	developed,	military	medicine	advanced	in	
a	corresponding	manner.	Thus,	on	the	one	hand,	the	constant	warfare	among	
the	hindu	states	of	the	indian	subcontinent	produced	a	strongly	articulated	
military	medical	service,	along	with	significant	advances	in	clinical	treatment	
of	the	wounded.	The	same	may	be	said	for	the	Romans.	classical	Greece,	on	
the	other	hand,	represented	a	civilization	where	warfare	among	city-states	was	
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both	less	frequent	and	less	threatening	to	the	survival	of	these	states.	The	result	
was	 that	 military	 medical	 care	 remained	 at	 a	 comparatively	 low	 level.	 Not	
surprising,	the	emergence	of	a	military	medical	service	as	a	cultural	artifact	of	
the	social	and	military	orders	of	the	ancient	world	depended	heavily	on	the	
frequency	and	nature	of	warfare	that	the	social	order	itself	had	to	endure.

The	dominant	cultural	perspective	of	the	early	societies	also	influenced	the	
development	of	military	medicine.	The	ancient	hebrews,	for	example,	lived	
in	a	theocratic	society	whose	dominant	cultural	perspectives	led	to	a	passive	
view	of	humans’	ability	to	deal	with	illnesses,	which	were	seen	as	punishments	
from	god.	although	the	bible	is	full	of	accounts	of	battles	and	wars,	there	is	
no	evidence	that	military	medicine	was	present	on	the	battlefield.	a	similar	
situation	occurred	in	ancient	Greece	and	early	Rome,	where	the	cultural	ideals	
of	stoic	endurance,	courage,	and	personal	glory	militated	against	the	develop-
ment	of	military	medicine	within	their	armies.	The	cultural	values	of	the	Per-
sian	empire,	with	their	emphasis	on	humans	trapped	between	the	larger	forces	
of	universal	good	and	evil,	led	to	a	similar	failure	to	develop	military	medicine.

The	level	of	the	armies’	organizational	sophistication	also	played	an	im-
portant	 role	 in	 whether	 and	 to	 what	 degree	 a	 state	 made	 progress	 in	 mili-
tary	medicine.	as	in	modern	times,	the	overall	level	of	military	sophistication	
largely	determined	 the	 ability	of	 armies	 to	provide	 certain	 capabilities.	The	
armies	of	Rome,	the	hindu	states,	and	assyria	were	the	most	highly	developed	

armies	of	their	day,	and	they	all	operated	highly	sophisticated	military	medical	
services.	The	small	citizen	armies	of	Greece,	the	tribally	organized	armies	of	
Persia	and	the	early	Middle	ages	in	europe,	and	the	armies	of	feudal	europe	
all	failed	to	establish	military	medical	services	of	any	consequence.	

it	 is	 important	to	note	that	 the	 level	of	organizational	 sophistication	of	

the	 various	 armies	 of	 the	 ancient	 world	 did	 not	 follow	 any	 consistent	 pat-
tern.	Some	of	the	earliest	armies,	notably	Sumer	and	assyria,	were	far	more	
developed	and	articulated	 than	 the	armies	of	Greece,	Persia,	 islam,	and	 the	
european	feudal	order	that	came	later.	The	same,	of	course,	can	be	said	for	
their	respective	military	medical	services.	The	lack	of	any	coherent	pattern	of	

longitudinal	development	in	military	organizational	forms	is	important,	for	it	
speaks	to	the	low	level	of	cultural	and	technological	transfer	between	societies	
that	characterized	the	ancient	period.	While	the	modern	world	experiences	a	
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rapid	pace	of	informational	and	technological	imitation	and	transfer,	it	rarely	
occurred	in	the	ancient	world.	customs,	habits,	practices,	and	organizational	
forms	often	persisted	long	after	they	had	lost	any	functional	value.

This	constancy	explains,	for	example,	why	we	find	so	few	examples	of	the	
transfer	of	medical	knowledge	from	one	society	to	another,	even	though	two	
societies	might	have	been	in	cultural	contact	for	long	periods.	The	extensive	
contacts	of	egyptian	and	Greek	medicine,	for	example,	produced	few	exam-
ples	of	transferred	medical	knowledge.	instead,	egyptian	medicine	continued	
its	decline	into	mysticism	for	almost	three	hundred	years,	only	taking	cogni-
zance	of	the	Greek	empirical	tradition	after	alexander	the	Great’s	conquest	of	
egypt.	likewise,	Persia’s	extensive	connections	with	Greek	medical	empirics	
had	no	impact	at	all	on	Persian	medicine	until	after	the	collapse	of	the	empire.	
even	assyria’s	common	medical	and	cultural	tradition	with	the	earlier	Sume-
rians	 could	 not	 prevent	 the	 assyrian	 descent	 into	 medical	 magic.	 even	 the	
early	hebrews’	close	contact	with	egyptian	medicine	produced	not	a	 single	
change	in	the	primitive	hebraic	view	of	medicine.	a	society’s	willingness	to	
adopt	new	ideas	is	a	complex	process	that	is	highly	dependent	on	numerous	
variables	that	go	far	beyond	the	degree	to	which	the	proposed	change	can	be	
shown	to	be	functional.	For	most	of	human	history,	 societies	have	shown	a	
marked	reluctance	to	adopt	new	ideas	regardless	of	the	source	from	which	they	
sprung.	Our	understanding	of	the	ancient	world	and	the	evolution	of	military	
medicine	 is	 enhanced	 if	we	 remember	 that	 the	 rapid	pace	of	 informational	
and	cultural	exchange	and	transfer	to	which	we	are	accustomed	is	a	modern	
phenomenon	indeed.

The	 degree	 of	 separation	 between	 a	 social	 order’s	 secular	 and	 religious	
authorities	is	another	important	variable	in	understanding	how	military	medi-
cine	evolved	throughout	the	ancient	world.	With	few	exceptions,	the	states	of	
the	ancient	world	had	relatively	close	relationships	with	the	church.	Within	
this	general	 limitation,	however,	 two	patterns	emerged.	a	number	of	states,	
such	as	egypt,	israel,	and	those	of	 feudal	europe,	reveal	a	pattern	 in	which	
religious	sectors	of	society	were	dominant	in	most	important	respects.	Oth-
er	states,	such	as	Sumer,	assyria,	and	Rome,	reflected	the	opposite	model	in	
which	secular	power	was	dominant.	in	Sumer	and	assyria	this	predominance	
was	 achieved	 relatively	 early	 in	 their	history,	while	 in	 the	hindu	 states	 and	
feudal	europe	religious	interference	in	secular	affairs	ended	relatively	late.
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it	 seems	no	accident	 that	 those	 societies	with	 strong	 secular	 authorities	
capable	of	controlling	the	priesthoods	or	relegating	them	largely	to	religious	
functions	 also	produced	 the	most	organizationally	 sophisticated	 armies	 and	
the	most	developed	military	medical	services.	in	Sumer,	for	example,	the	king	
was	able	to	separate	his	secular	powers	from	religious	interference	very	early.	
in	doing	so,	the	Sumerian	kings	were	able	to	obtain	first	claim	on	all	social	
resources	for	prosecuting	their	wars,	including	control	over	military	medical	
assets.	Thus,	clinical	medical	practitioners	served	on	the	battlefields	in	Sumer	
even	though	the	medical	profession	itself	remained	in	the	grip	of	the	priest-
hood.	 by	 contrast,	 during	 the	 Middle	 ages	 the	 christian	 church	 exercised	
control	 over	 secular	 affairs	 and	prevented	 the	kings	 from	using	medical	 re-
sources	on	the	battlefield.	it	seems	that	no	societies	whose	secular	orders	re-
mained	subordinate	to	religious	influences	succeeded	in	developing	functional	
military	medical	institutions.

The	 tension	between	 secular	 and	 religious	authorities	 as	 a	 factor	 in	 the	
development	 of	 military	 medicine	 is	 clear	 enough	 insofar	 as	 it	 represents	 a	
struggle	for	control	over	material	resources.	Perhaps	more	important,	however,	
was	the	tension	between	religious	authorities	and	medical	science	for	control	
of	 the	body	of	knowledge	 that	constituted	the	bedrock	of	medical	practice.	
because	of	its	close	identification	with	myth	and	superstition,	medicine	was	in	
the	hands	of	the	ancient	priesthoods	from	the	beginning.	as	these	early	societ-
ies	became	more	socially	articulated	and	complex,	the	priesthood	developed	
into	one	of	the	primary	social	institutions.	its	claim	to	power	and	status	origi-
nated	in	the	priests’	ability	to	deal	with	the	unseen	and	unknown,	and	because	
the	 reasons	 for	 illness,	disease,	 and	death	were	unknown,	medicine	became	
heavily	contaminated	with	religious	explanations	 for	 these	occurrences.	The	
consequence	was	that	the	practice	of	medicine	was	controlled	by	the	priest-
hood	and	strongly	influenced	and	governed	by	religious	beliefs.

With	a	few	exceptions,	notably	in	egypt	and	india,	religious	beliefs	served	
to	hinder	the	development	of	empirical	medical	knowledge	among	the	priest-
physicians.	The	 stimulus	 to	 producing	 clinical	 medical	 pragmatics	 was	 war	
and	the	need	of	 the	warrior	monarchs	 to	preserve	 their	armies	 from	illness,	
disease,	and	injury.	in	almost	all	cases,	clinical	medicine	grew	in	response	to	
the	needs	of	the	battlefield,	and	the	dominant	priest–physician	practitioners	of	
religious	medicine	accorded	only	secondary	social	status	to	the	clinicians	who	
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practiced	it.	Perhaps	these	military	medical	providers	received	so	little	notice	
because	the	causes	of	war	injuries	were	so	clearly	evident	and,	thus,	required	
no	magical	or	mystical	explanations	as	other	aspects	of	medicine	did.	Perhaps	
it	was	the	press	of	political	reality—that	is,	the	monarchs’	need	to	preserve	the	
army—that	forced	the	priesthoods	to	relinquish	control	of	the	more	empiri-
cal	aspects	of	medicine	while	retaining	control	of	the	more	magical	elements.	
Whatever	the	reasons,	the	medical	establishments	of	the	ancient	world	tended	
to	be	divided	along	magical	and	empirical	lines,	with	clinical	practice	taking	
second	place.

in	those	societies	where	the	priesthoods	retained	effective	control	of	the	
medical	 establishment—egypt,	 israel,	 Persia,	 and	 feudal	 europe—clinical	
medical	practice	either	developed	more	slowly	than	elsewhere	(egypt),	failed	to	
develop	at	all	(israel),	or	was	almost	driven	to	extinction	and	uselessness	(feu-
dal	europe).	in	cases	where	dominant	religious	control	of	medical	knowledge	
was	 combined	 with	 a	 relatively	 unsophisticated	 social	 structure	 (Germanic	
barbarians,	Persia,	israel,	islam),	clinical	medicine	was	almost	nonexistent.	as	
a	specific	application	of	clinical	medicine,	military	medicine	tended	to	reach	
its	greatest	heights	in	those	societies	(Rome)	that	had	no	strongly	established	
religious	priesthoods	at	all.	even	in	enlightened	byzantium,	the	caretaker	of	
the	empirical	traditions	of	Greece	and	Rome,	medicine	could	do	no	more	than	
survive	in	cold	storage	under	the	religious	strictures	of	the	christian	church.	

The	one	example	that	runs	contrary	to	this	trend	was	the	military	medicine	
of	the	hindus.	The	strongly	religious	origins	and	nature	of	hindu	medicine	
evolved	 to	where	 religious	and	empirical	 treatments	 for	disease,	 illness,	 and	
injury	were	clinically	combined	in	such	a	way	as	to	produce	the	world’s	first	ex-
ample	of	holistic	medicine	in	which	psychic	and	physical	treatments	received	
equal	value.	Other	than	this	case,	religion	and	empirical	medical	pragmatics	
stood	at	opposite	ends	of	the	spectrum,	each	fearful	of	the	other’s	power.

The	most	 effective	 clinical	medicine	was	practiced	 in	 the	armies	of	 the	
ancient	world.	 it	was	here	 that	physicians,	 freed	 from	 the	 strictures	of	 reli-
giously	derived	medical	theory	and	continually	faced	with	the	pressing	need	
to	aid	 the	wounded,	developed	 the	most	 effective	 treatment	 techniques.	To	
the	degree	that	armies	trained	their	own	physicians,	military	surgeons	made	
some	of	the	most	important	advances	in	medicine.	For	example,	in	an	army	
that	wore	no	helmets,	egyptian	military	physicians	developed	treatment	tech-
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niques	 for	dealing	with	skull	 fractures.	Sumerian	battle	 surgeons	recognized	
and	named	the	clinical	conditions	associated	with	infected	wounds.	Roman	
military	doctors	invented	and	used	the	tourniquet	and	the	arterial	clamp,	and	
hindu	military	doctors	contributed	greatly	to	the	advancement	of	battlefield	
surgery.	Military	physicians	first	conceptualized	and	then	introduced	field	hos-
pitals,	ambulance	corps,	medics,	and	other	means	of	supporting	the	medical	
treatment	of	the	wounded.	it	is	interesting,	if	frightening,	to	contemplate	in	
what	state	medical	knowledge	might	have	remained	had	it	not	been	for	the	
stimulus	of	war	and	the	contributions	of	the	battle	surgeon.

Notes
1.		For	 a	 fascinating	 list	 of	 the	 innovations	 of	 the	 Sumerians,	 see	 Samuel	 Noah	

Kramer,	From the Tablets of Sumer: Twenty-five Firsts in Man’s Recorded History	
(indian	hills,	cO:	Falcon’s	Wing	Press,	1956).

2.		Gabriel	and	Metz,	A History of Military Medicine,	1:219.
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