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Preface

It is becoming rapidly apparent that the discipline of gyneco-
logic surgery is evolving into a specialty of increasing outpa-
tient surgical expertise. Our mission in offering a comprehen-
sive textbook on advanced endoscopic surgery and laser
laparoscopy is to contribute to the education of interested clini-
cians and residents. We believe that an orderly sequencing of
learning and application of knowledge is needed, and we think
this text fits well into that sequence. This book allows the
physician with skills in laparoscopy to gain the knowledge
necessary to practice in the laboratory and ultimately to per-
form advanced endoscopic gynecologic surgery.

If indeed many current gynecologic procedures may be ac-
complished via endoscopic surgery, the clinician must have a
reference to use when acquiring these skills. To quote Dr. Alan
DeCherney (Fertil Steril 1985; 44:299): “The obituary of lapa-
rotomy for pelvic reconstructive surgery has been written; it is
only its publication that remains.”

The contributors to this text were chosen not only for their
expertise but also for their clinical acumen in the field of endo-
scopic surgical application; both have been gained in a variety
of American hospital settings, ranging from a small commu-
nity hospital to a large urban university medical center. Be-
cause the number of contributors to this volume is large, some
overlap of information is inevitable. We believe this approach
enhances the usefulness of the textbook, as the reader may
view each chapter as a self-contained work.

In April 1986 the first university course on operative lap-
aroscopy in the United States was held in Louisville, Ken-
tucky. Several members of that faculty have contributed to
this text. It quickly became evident from the enthusiasm and
interest among the faculty and participants at that meeting
that a new era of operative gynecologic endoscopy was emerg-
ing. All of us were aware of the dearth of American input in
this area of advanced gynecologic endoscopy. One of the goals
of our book, therefore, has been to consider many of the unique
aspects of practicing gynecologic endoscopy in America.
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The interest in “what can be accomplished through the lap-
aroscope” has enjoyed an exponential growth, fueled by the use
of laser technology and the increasing availability of proper
instrumentation for what is also termed pelviscopic surgery.
The reader may note that the terms pelviscopic surgery and
operative laparoscopy are used synonymously in this text. For
consistency, we have made an effort to use the term operative
laparoscopy, as it is the preferred, more widely understood des-
ignation in the United States. We concede that at present there
is no consensus within the medical community about terminol-
ogy; several contributors to this text favor the term pelviscopic
surgery as more descriptive. Just as the terms laparotomy and
celiotomy or Stein-Leventhal syndrome and polycystic ovarian
disease are recognized as interchangeable, so we consider oper-
ative laparoscopy and pelviscopic surgery to be equivalent.

We have long been convinced of the benefits of this new
modality for our patients. We believe that the material con-
tained in this text will help to improve the health care of gyne-
cologic patients and will have a substantial beneficial eco-
nomic impact on the practice of gynecology. Significant
reduction in health care costs has been a direct result of the
application of advanced gynecologic surgical procedures, as ad-
dressed in one of our previous publications (J Reprod Med
1985;30:655). That paper reported a 69% reduction in the num-
ber of postoperative hospital days required for operative lap-
aroscopy compared to those needed for laparotomy and an over-
all 49% reduction in hospitalization costs for identical surgical
procedures performed via pelviscopic surgery compared to the
cost for laparotomy.

We hope that this text will contribute to the education of
interested clinicians, residents, and students, and perhaps in-
spire them toward safer and more imaginative applications of
endoscopic surgery.

Acknowledgments. We wish to acknowledge the many authors
and consultants for their excellent contributions, assistance,
and advice. In particular, we are indebted to Douglas M.
Haynes, M.D., for his excellent translation of Professor Kurt
Semm’s chapter on the history of this procedure as well as for
his scholarly guidance. We owe many thanks to Leon Gold-
man, M.D., for his constructive thoughts and consultation. We
also wish to express our sincere appreciation for the assistance
and patience of Leta N. Weedman, our editorial assistant. Qur
gratitude goes also to Mary Milliner and Betty Jones for manu-
script preparation and word processing.

We must give special thanks to the University of Louisville
School of Medicine in its sesquicentennial year for creating an
environment conducive to meeting new challenges and to our
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colleagues in the Department of Obstetrics and Gynecology for
their encouragement. The Department has always supported,
both physically and ideologically, the acceptance of avant-garde
ideas and techniques.

Last but not least, we must acknowledge the support and
guidance of our wives, Patricia and Sonia, and our families. We
thank them not only for their help and forbearance but most
importantly for understanding the demands of our “mistress
medicine.”

Joseph S. Sanfilippo
Ronald L. Levine
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1
History*

KURT SEMM

The idea and application of an endoscopic
technique has enjoyed a long history in the
medical sciences. Today, at the end of the
twentieth century, we have initiated the
transition from classic microsurgery, devel-
oped during the last decades, to that of “min-
imally invasive surgery.” Endoscopy, ultra-
sonography, and laser surgery are the new
instruments for the future surgeon. This
chapter provides a historical perspective on
the progression of pelviscopic and laser lap-
aroscopic surgery from its earliest concep-
tion to the present.

The origin of endoscopy may be traced to a
description in the Babylonian Talmud (Nid-
dah Treatise, section 65b). This document
described the use of a lead funnel with a
bent mouthpiece equipped with a wooden
drainpipe (Mechul) that, when introduced
into the vagina, permitted the first direct vi-
sual inspection of an internal organ—the
uterine cervix. The concept of “visualiza-
tion,” according to Avicenna (980-1037 ap)
is attributable to the Arabian physician Al-
bukassim (912—-1013 ap). He was the first to
use light reflected from a mirror placed in
front of the exposed vulva to illuminate in-
ternal body structures for inspection.

The first endoscopic light source is attrib-
uted to Giulio Cesare Aranzi. In Tumores
Praeter Naturam (Venice, 1587, Ch. 21, p.
172) he described the medical application of

*Translated by Douglas M. Haynes

the camera obscura, which had been in-
vented by the Benedictine monk Don
Panuce. Leonardo da Vinci noted a type of
camera obscura in 1519, but it was first so
designated by Porta in Magica Naturalis
(1589). Using the sun’s rays directed
through a chink in a shutter, Porta focused
the rays through a filled round glass flask
and directed them into the nasal cavity. For
a cloudy day he recommended an artificial
light source.

The vaginal speculum, developed over a
span of centuries, was given new impetus by
the gynecologist Arnaud (Mémoires Gynéco-
logiques, 1768). He was the first to use the
thief lantern, which was widely known and
employed in his time as a lamp for medical
endoscopic examination. However, for the
birth of modern endoscopy, we must look to
Bozzini! (1807) and his invention of the first
light reflector. It consisted of an apparatus
that directed light rays into the internal
cavities of the body of a living animal and
redirected them to the eye of the observer.
The development of endoscopy culminated
in the first practical endoscope of Desor-
meaux? in Paris. For the endoscopic model
(submitted to the Académie Impériale de
Médecine on 29 November 1865) he was
awarded a portion of the Argenteuil Prize.

The photographic and television imaging
that today represents the cutting edge of
progress in abdominal endoscopic surgery
was pioneered by Stein® in Frankfurt, where
as early as 1874 his “photo-endoscope” (Fig.



Ficure 1-1. Stein cystoscope with light source and
concave mirror. ’

1-1) was demonstrated. Although gynecol-
ogy was the field that initiated endoscopy,
no significant impetus for the further techni-
cal development of the endoscope came from
this source after the mid-nineteenth cen-
tury. From then on, only Desormeaux?
(1865), Aubinais* (1864), and Pantaleoni®
(1869) made significant endeavors to inspect
the uterine cavity with the endoscopes at
their disposal. Although gynecology was re-
sponsible for pioneering efforts in endos-
copy, the primary technical development of
the endoscope fell to the field of cystoscopy.
The reason for this circumstance was that
the light source attached to the tip of
Nitze’s® cystoscope (1879) did not present
any hazard of injury, as the water in the
urinary bladder solved the problem of appro-
priate cooling.

In 1901 Kelling” was the first to inspect
the viscera of a dog whose abdomen had
been insufflated with air; he named this pro-
cedure “celioscopy.” The application of this
new technique to humans was accomplished
in 1910 by the Swedish physician Jaco-
baeus® under the designation of “laparos-
copy.” This method was allegedly rediscov-
ered on two other occasions: in the United
States as “abdominoscopy” by Steiner® in
1924 and in Italy as “splanchnoscopy” in
1935 by Redi.!® The first textbook to deal

Kurt Semm

with laparothoracoscopy was published by
Korbsch!! in 1927 in Munich.

It is not surprising that the new endo-
scopic technique, developed primarily for
use by the surgically trained gynecologist,
should have been promptly applied to gen-
eral surgical procedures. In this vein, Fer-
vers!2 reported in 1933 use of the coagulat-
ing sound of a cystoscope to lyse
intraabdominal adhesions for the first time.

In 1936 in Switzerland, Boesch!® pub-
lished a paper on laparoscopy that described
the “wonderful scanning views in the freely
moveable female pelvic genitalia of the ordi-
narily invisible organs, such as the inspec-
tion of the ovaries” using an instrument
called the elevatorium. He reported further:
“At long last the laparoscope has provided
us with a method of performing tubal sterili-
zation without laparotomy. By means of an
appropriately grounded coagulating clamp,
the fallopian tubes are coagulated for 3-5
seconds via endoscopy under visual monitor-
ing. . . .” Independent discovery of this
method occurred in 1941 when Power and
Barnes!* used a peritoneoscope for tubal
sterilization in Ann Arbor, Michigan.

The automatic needle had been developed
earlier by Goetze,!'® in 1918 (Fig. 1-2). He
used the automatic needle for the risk-free
puncture and insufflation of the abdomen
using oxygen.

Beginning in 1946, the Parisian gynecolo-
gist Palmer!6 followed up on these pioneer-
ing efforts by systematically developing the
diagnostic endoscopic procedures of gynecol-
ogy via celioscopy. Because the abdominal
route in particular posed technical difficul-
ties, Decker,!” working in the United States
after 1946, proposed use of the vaginal route
because it is closer for the gynecologist. He
developed culdoscopy as a standard proce-
dure. Although widely used in America for
some time, this technique dwindled in sig-
nificance because the diagnostic work was
unsatisfactory via the cul-de-sac of Douglas
and did not permit development of surgical
operative techniques. The trend to laparos-
copy was further popularized in Germany
from 1958 on by Frangenheim,!® who prefer-
entially used the abdominal approach.
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Ficure 1-2. Injection needles for nonhazardous in-
duction of pneumothorax or pneumoperitoneum.
(A) Goetze (1918) insufflation needle with
featherspring mechanism for induction of a
pneumothorax; (B) Verres (1924) modification of
(A) for induction of a pneumoperitoneum; (C)
Semm (1972) modification for celiotonometry
(this term refers to the monitoring of intraab-
dominal gas pressure). (Figures 1-2A and 1-2B
reprinted from ref. 37, with permission of F.K.
Schattauer, Stuttgart—New York. Figure 1-2C
reproduced with permission from: Weitere
Entwicklungen in der gynikologischen Lap-
aroskopie, Pelviskopie, Hysteroskopie, Fetos-
kopie by K. Semm, copyright 1978 Urban &
Schwarzenberg, Baltimore—Munich.)

Whereas upper abdominal laparoscopy
could easily be performed under local anes-
thesia and posed few practical hazards, la-
paroscopy of the lower abdomen carried with

Ficure 1-3. Precipitous increase in
pelviscopic activity in Germany
following introduction of cold light
optics and the “COq-Pneu” after
1965 with a coincident drop in
mortality. (Reprinted from ref. 38,
with permission.)

it a number of specific risks owing to the
presence of the bowel and the great vessels.
This fundamental difference between the
relatively safe upper abdominal laparoscopy
and the correspondingly hazardous lower
abdominal procedure led gynecologists, be-
ginning in the 1960s, to essentially abandon
laparoscopy with the exception of endoscopy
of the true pelvis—and that only for trans-
vaginal culdoscopy.

In 1955 Fikentscher and Semm!® devel-
oped the new Universal Insufflation Appa-
ratus for diagnostic work on the fallopian
tubes. Palmer!® used his celioscopic tech-
nique principally for preoperative diagnosis
in infertility patients. Because laparoscopy
was virtually proscribed for gynecologic
work in the university setting in Germany,
the first insufflator using carbon dioxide, the
“COq-Pneu,” was developed by Semm for lap-
aroscopic use in internal medicine. The use
of this apparatus was documented in 1966
by Eisenburg.?’

The automatic control system, as applied
to the insufflation procedure for production
of a pneumoperitoneum at the Medical
Clinic of the University of Munich led ulti-
mately to the stimulus that resulted in the
official introduction of laparoscopy for gyne-
cologic diagnosis in the second Munich Uni-
versity Women’s Clinic in 1967.2! With the



simultaneous development of the “cold
light” source—the extracorporeal fiberoptic
system—the principal hazards inherent in
the use of “gynecologic laparoscopy,” i.e.,
burns and gas embolism, were overcome.
Because the diagnostic procedure of gyneco-
logic laparoscopy continued to encounter op-
position, the designation “pelviscopy” was
chosen in German gynecologic centers offer-
ing pelviscopic surgical procedures. Within
3 years this method had become widely ac-
cepted in Germany and remained so until
1969 (Fig. 1-3).

After the author’s demonstration of the
“COg-Pneu” to Melvin Cohen in Washington
in 1967 and the promulgation of this device
by publication of a small book on the sub-
ject,?? the new procedure of pelviscopy grew
exponentially in American gynecology. In
the United States, in contrast to Europe, the
method was limited to tubal sterilization, as
had been suggested by Boesch 35 years ear-
lier.13

Regrettably, the term “laparoscopy” led to
conceptual confusion, which hindered the
design and manufacture of specialized in-
strumentation and mechanical devices for
gynecologic pelviscopy. The lack of knowl-
edge of basic principles of physics as applied
to the use of high-frequency currents in
closed body cavities entailed the risk of occa-
sional accidental injuries with serious se-
quelae. These circumstances greatly im-
peded progress in the use of the method.

In the United States, intensive research
was promptly undertaken to eliminate the
dangers of high-frequency current by such
measures as shielding of instruments and
reduction of current strength. Meanwhile,
the author extended the scope of pelviscopy
to include surgical operative procedures
other than sterilization. As early as 1973 in
New Orleans, the procedure termed endo-
coagulation was proposed for hemostasis.??
With endocoagulation, the use of high-fre-
quency current for the production of destruc-
tive temperatures was no longer required.
Now the patient’s body no longer made con-
tact with the electrical current, as with uni-
polar or bipolar coagulation; optimal hemo-
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stasis could be obtained using a monitored
maximum temperature of 100°C.

At this point, the history of advanced
gynecologic laparoscopic surgery* can be
said to begin. These advances can be consid-
ered from two aspects:

1. Steps in the history of the development of
surgical instruments and other devices
needed for operative pelviscopic surgery

2. Steps in the history of the development of
pelviscopic operative procedures.

a) Period of equivocal hemostasis, i.e.,
laparotomy sometimes required for de-
finitive hemostasis

b) Period of definitive hemostasis, i.e., us-
ing endocoagulation or endoligature
and suture

Figure 1-4 provides a summary of the pro-
gressive development of surgical instru-
ments and apparatus for operative pelvisco-
pic surgery.

At first, the predominant hemostatic mo-
dality was the unipolar high-frequency de-
vice as originally employed by Boesch in
1936.13 Following introduction of the fiber
glass cable, the incandescent endoscopic tip
became obsolete, eliminating the risk of
burns. The “COs-Pneu,” which was origi-
nally developed for use in internal medi-
cine,?! was crucial in facilitating rapid dis-
semination of the new pelviscopic technique.
After extensive automation of devices to pro-
duce a pneumoperitoneum, there followed in
1968 the first pelviscope designed specifi-
cally for gynecologic use—the 5-mm-pelvi-
scope with 30° visual point divergence. Be-
cause straight scissors deflect the tissues,
the hook scissors (Fig. 1-5) were devised, al-
lowing the operator to grasp and steady the
tissue before it is severed.

The cervical adapter, described in 1959,24
is sealed by suction onto the cervix and was
used after 1969 for the atraumatic mobiliza-

* The Editors believe that “pelviscopic surgery”
or “operative laparoscopy” are more encompass-
ing terms than “pelviscopy”; therefore these
terms are used interchangeably throughout this
book.
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= Historical Steps by Devices

1935
1965
1965
1966
1967
1968

High - Frequency - Coagulation / monopolar
Thermo - Coagulator

Cold - Light

CO5 - Pneu

CO5 - Pneu - Automatic

Pelviscope

Hook - Scissor

Uterus Mobilizer by vacuum

High - Frequency - Coagulation / bipolar
Endocoagulator

1969
1971
1972
1974
1976
1978
1979

Crocodile - Forceps
Applicator for Loopligation
Electronic CO5 - Pneu
Endo - Ligation

Tissue - Morcellator

1980 Endo - Suture
Aquapurator
Myoma enucleator
Pelvi - Trainer

1982
1985
1986 Operations - Optic - Set

Emergency - Needle

Ficure 1-4. Development of apparatus and instru-
mentation for pelviscopic surgery in historical se-
quence.

Ficure 1-5. Hook scissors, origi-
nally developed for controlled
grasping and transection of the
fallopian tube.

Ficure 1-6. Semm vacuum cervical
adaptor for simultaneous mobiliza-
tion during pelviscopic surgery and
tubal insufflation with carbon diox-
ide or dye solution.

tion of the uterus to permit simultaneous in-
stillation of methylene blue (Fig. 1-6).

The first accidental injuries reported in
the United States associated with steriliza-
tion procedures using high-frequency cur-
rents quickly led to appropriation of the bi-
polar application of high-frequency currents
that had been used for decades in neurosur-
gery. The biopolar application greatly di-
minished the hazards inherent in the use of
high-frequency current but did not elimi-
nate accidents. Following extensive re-
search, endocoagulation was introduced into
gynecologic endoscopic surgery (Fig. 1-7) by
means of miniaturization of the endocoagu-
lation instruments that were developed af-
ter 1965 for cauterizing of the superficial
layers of the portio epithelium in patients
with benign leukoplakia (“erosion”).2?> Using
the crocodile clamp and the point coagula-
tor, it was possible to secure definitive hemo-
stasis without exposing the patient’s body to
direct contact with the electrical current. At
the same time, the heat applied could be reg-
ulated with respect to magnitude and dura-
tion. As Figure 1-8 shows, surgical capa-
bility was quickly augmented at the Univer-
sity of Kiel, with increasing potential for
prompt, reliable ability to control intraab-
dominal bleeding.

Along with the increased frequency of sur-
gical intervention came the growth of enthu-
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Ficure 1-7. Semm endocoagulator for producing mentation. (Reprinted from ref. 29, with permis-
localized hemostasis at 100°C without contact of sion and courtesy of WISAP, Sauerlach, West
current with the body using point-coagulator, Germany).

crocodile forceps and myoma enucleator instru-

Ficure 1-8. Increase in surgical pelviscopic activ- endocoagulation in 1972, the endoligature in
ity in the Women’s Clinic of the University of 1977, and the laser in 1984. (Reprinted from ref.
Kiel, 1971-1987, following the introduction of 29, with permission.)
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Ficure 1-9. Applicator for needle holder and su-
ture thread for endoscopic suturing.

siasm for pelviscopic surgery. However, the
risk that major hemorrhage might no longer
be controllable by destructive heat coagula-
tion also increased.?® As an outgrowth, the
principle of the Roeder’s loop was proposed
after a patient was encountered in whom se-
vere bleeding refractory to mechanical coag-
ulation following lysis of filmy adhesions
had motivated preparations for laparotomy.
In this first case, it was possible to use the
endoloop in the pelvic cavity only by com-
plete loss of the pneumoperitoneum. This
limitation led to the development of the loop
applicator (Fig. 1-9)

Along with the capacity to isolate the ad-
nexa in a bloodless manner using the triple-
loop technique, there logically followed a re-
quirement to ligate tissue secured by a snare
and to transfix the tissue beforehand. It had
long since been established that previous ab-
dominal surgery posed no contraindications
to operative laparoscopy. For this reason,
specific emergency situations motivated the
pioneers to formulate procedures for endo-
scopic loop-ligature and, shortly thereafter
in 1978, for extra- and intracorporeal knot-
tying.2627

As the number of instruments and their
associated interchangeability increased, the
“COq-Pneu” apparatus developed in 1967 no

Ficure 1-10. Semm “OP-Pneu-Electronic” device
for monitored induction of pneumoperitoneum
with digital indication of insufflation pressure
and volume, and documentation of the intraab-
dominal static pressure and the total volume of
gas used corresponding to the Semm monofil-bi-
valent system (see Fig. 1-11). (From Semm K:
Operative pelviscopy: an alternative to laparot-
omy. Women’s Wellness 1988;2(2):6. Reprinted
by permission of publisher, B.C. Decker, and
courtesy of WISAP, Sauerlach, West Germany.)

longer compensated for the problem of loss of
insufflated intraabdominal pneumoperi-
toneum. Under the influence of state-
of-the-art techniques and principles for men-
suration and monitoring, the “OP-Pneu-
Electronic” system was developed (Fig. 1-
10). The monofil-bivalent system (MBS)?8
provides safety for the patient (Fig. 1-11),
even though the automatic adjustment is ca-
pable of providing a gas insufflation rate of 7
liters per minute.

An instrument, which in its basic form
was already well known in operative cysto-
scopic work for curettage of prostatic adeno-
mas, was then modified for use as a morcel-
lating device for pelviscopic purposes (Fig.
1-12). It is now in use as an electronic “Auto-
Morc” (WISAP, Sauerlach, West Germany).

Gradually, the operative procedures be-
came progressively more difficult, leading to
the requirement of an irrigating device
analogous to those used for laparotomy. The
Aquapurator was developed for this purpose
(Fig. 1-13).



Ficure 1-11. Monofil-bivalent system (MBS) for
alternating measurement of the intraabdominal
static pressure for guidance of the automatic fill-
ing mechanism of the Semm “OP-Pneu-Elec-
tronic” device. The static pressure is measured

Ficure 1-12. Semm morcellator for reduction of
ovarian or myoma dimensions to permit their re-
moval from the abdominal cavity through an 11-

Improvement in the technical sophistica-
tion of the newly developed endocoagulation
procedures led to the elaboration of a cutting
coagulator, the myoma enucleator. This in-
strument was developed primarily only for
myoma enucleation but is also useful for
bloodless and recurrent free ovariolysis and
fimbriolysis.

The influx of these various new instru-
ments created the need for a standard train-
ing program so surgeons could familiarize
themselves with the advancing technology
in the laboratory. The development of the
“Pelvi-Trainer”® made it possible for the
surgeon to learn and practice all the steps of

Kurt Semm

via the same insufflation opening, obviating pos-
sible insufflation failure because of erroneous
pressure mensuration. (Reprinted from ref. 34,
with permission; courtesy WISAP, Sauerlach,
West Germany.)

mm trocar sleeve. (Reprinted from ref. 37, with
permission of F.K. Schattauer, Stuttgart—New
York.)

“feasible intraabdominal operative proce-
dures” without endangering the patient.
The surgeon could practice with dummy ma-
terials such as placental tissue or the freshly
extirpated uterus (Fig. 1-14).

With improvements in the optical proper-
ties of the “pelviscope” on the one hand and
the proliferation of available instruments
and devices on the other, the surgical possi-
bilities increased. Two developmental peri-
ods followed over the space of a few years.

The first period encompassed the time be-
fore 1972. This period of development (Fig.
1-15) was characterized by the requirement
for laparotomy in the event of bleeding that
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Ficure 1-13. Semm Aquapurator for monofil-bi-
valent irrigation of the abdominal cavity with
warm (37°C) physiologic solution through a vir-
tually clog-proof hose system. (Reprinted from

Ficure 1-14. Semm Pelvi-Trainer for instruction
in stepwise operative procedure in the labora-
tory. (1) The operator practices grasping, cutting,
and suturing with visual monitoring through a
transparent glass simulated abdominal wall. (2)
The operator learns the appropriate operative se-

ref. 37, with permission of F.K. Schattauer,
Stuttgart—New York and WISAP, Sauerlach,
West Germany.)

quences through the pelviscope and is able to
check any mishaps through the “glass abdominal
wall.” (3) The Pelvi-Trainer is covered by a cloth,
and all the operative steps are carried out exclu-
sively through the pelviscope. (From ref. 36, with
permission.)
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Historical steps by ORGANS

q problematic hemostasis period ?
1936 Tubal Sterilization by

High Frequency Current

Ovarian Biopsy

Fimbriolysis

Tubal Sterilization by CLIP

" " " RING

if increased bleeding occurs == LAPAROTOMY

1946
1950
1976

Ficure 1-15. Chronologic representation of the
development of operative pelviscopic surgery
during the era when hemostasis problems often
required laparotomy.

could not be safely controlled by means of
unipolar high-frequency coagulating cur-
rent. Accordingly, feasible procedures were
limited to cautious lysis of adhesions, ovar-
ian biopsy, and fimbriolysis. The worldwide
spread of pelviscopic surgery involved the
indication for tubal sterilization in more
than 90% of instances.

The second period is the time after 1972.
As has already been indicated in Figure 1-8,
the number of surgical procedures per-
formed began to increase significantly as re-
liable methods of hemostasis were devel-

Historical steps by ORGANS
q safety hemostasis period

1972
1974
1975
1976
1977

STERILIZATION by Endocoagulation
SALPINGOSTOMY

Myoma enucleation ”*
TUBAL PREGNANCY radical
OMENTUM - ADHESIOLYSIS
or Resection with Loop-Ligation

1977 TUBAL PREGNANCY conservative

1977

1978
corporeal knot)

1980 BOWEL - ENDOSUTURE
1982
extracorporeal knot)

SINCE 1983

by —— PELVISCOPY

ADNEXECTOMY by ,, 3- Loop - Ligation”
SALPINGOSTOMY by Endosuture (extra-

APPENDECTOMY by Endosuture (endo—,

over 70% of gynecologic intraabdominal SURGER"

Kurt Semm

oped. Along with sterilization by
endocoagulation, the earliest operative suc-
cesses involved cases of sterility caused by
peripheral tubal occlusion. In Kiel, pelviscop-
ic salpingostomy increasingly supplanted
microsurgical procedures via laparotomy.
Figure 1-16 provides a chronologic summary
of the incorporation of standard gynecologic
operations into the “pelviscopic repertoire.”
Endocoagulation also made it possible from
1975 on to excise and morcellate small pe-
dunculated myomas.

The operative surgery described in subse-
quent chapters, in the full sense of the term,
first began in 1976 with the introduction of
the Roeder loop for suturing.?¢6?” Extensive
lysis and resection of adhesions became fea-
sible using the Roeder loop for problem-free
control of potential bleeding. Extended
adhesiolysis of omental adhesions and resec-
tion of omentum, etc. soon became possible.
The first salpingectomies, oophorectomies,
and adnexectomies followed, in that order.
The “triple-loop” technique ensured a high
degree of safety and made it possible to oper-
ate on tubal ectopic pregnancies, whether
treated conservatively under microsurgical
conditions with microsutures or by salpin-
gectomy?? (see Chap. 5).

Ficure 1-16. Chronologic development
of pelviscopic operative methods after
the introduction of reliable endoscopic
hemostatic procedures.
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Ficure 1-17. Postpelviscopic drainage
of the cul-de-sac of Douglas through a
5-mm trocar using Robinson drainage
(closed system) for reliable removal of
postoperative exudate and prompt
recognition of untoward bleeding.
(From ref. 32, with permission.)

Surgical capability increased exponen-
tially in 1977 when the Roeder loop was sup-
plemented by the development of the endoli-
gature and immediately thereafter by the
endosuture with extracorporeal knot tech-
niques (see Chap. 3). It was then possible to
encircle or transfix and ligate tissues before
severing. It even became possible to correct
defects in the peritoneum, myometrium, and
ovary following enucleation of cysts by ap-
posing wound margins according to stan-
dard surgical principles.

The catgut suture material in use when
these suturing and ligature techniques were
developed was too coarse for microsurgical
suturing after salpingostomy or serosal su-
turing following bowel injury.3! Accord-
ingly, the technique of instrumental knot-
tying, already in use in microsurgery via
laparotomy, was incorporated into pelvisco-
pic surgery. In 1982 this technique fulfilled
the prerequisites for appendectomy as well
as those for lysis of extensive bowel and gas-
tric adhesions with appropriate suturing of
serosa or muscularis after successful mobili-
zation. Ectopic tubal pregnancy could then
be managed through the laparoscope by lon-
gitudinal salpingotomy and microsutures
with extracorporeal knot techniques. With
this procedure, the production of local ische-
mia by infiltration of the mesosalpinx with
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vasopressin (0.5% solution) was highly ad-
vantageous (see Chap. 5).

These extensive manipulations in the op-
erative field inevitably produced increased
postoperative wound secretion and oozing of
blood. The routine placement of a Robinson
tube for drainage (Fig. 1-17) provided imme-
diate postoperative control of complications
such as hemorrhage.??

As early as 1971, Hasson?® had attempted
to eliminate the fundamental hazard of the
“blind” puncture by means of “open laparos-
copy.” This technique is presented in Chap-
ter 4. A technique developed by the author
in 1988, “visually monitored peritoneal
puncture,” is presented in Figure 1-18.3¢ It
has given us the confidence to extend the
scope of operative pelviscopic surgical proce-
dures in the abdomen, thereby allowing di-
agnosis of adhesions prior to perforation of
the peritoneum. Even the abdomen that has
been subjected to multiple prior laparoto-
mies is no longer a contraindication to
pelviscopic surgery; on the contrary, the pre-
viously operated abdomen is today one of the
main indications for this procedure. There-
fore gynecologic pelviscopic surgery has now
become a model for use in general surgical
procedures in the abdomen.%

As stated previously, the history of pelvi-
scopic surgery began in 1965 in Munich.?!
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Ficuge 1-18. Transumbilical puncture of the ab-
dominal wall is done under direct vision with the
5-mm optically equipped trocar after induction of
pneumoperitoneum with the Verres needle (rou-
tinely possible even in the presence of abdominal
adhesions after carrying out the seven necessary
safety precautionary steps) as follows. (1) Intro-
duction of the Semm elliptically shaped trocar
and a cone-shaped trocar sleeve according to the
Z-stick procedure only up to the rectus muscle. (2)
After straightening of the cone-shaped trocar
sleeve, the conical trocar is exchanged for the pel-
viscope, and the tip of the elliptical trocar sleeve
is pushed through the rectus muscle with a twist-
ing and turning motion. (3) The elliptical edge of
the trocar sleeve has reached the fascia and peri-

Until the present, the scope of such opera-
tions could be summarized by the following
synopsis arranged by the organs in question:
pelviscopic operations on the uterus and ad-
nexae (conservative procedures followed by
radical procedures) as well as for ex-

Kurt Semm

toneum, respectively, and the operator encoun-
ters an opaque white color. (4) By means of lat-
eral motion the elliptical trocar sleeve reaches
the glistening peritoneum and vessels can be rec-
ognized. (5) By continual turning and pushing
movements, the peritoneum is perforated and the
free abdominal cavity is reached, constituting
convincing evidence that the perforation has
taken place at an unobstructed point in the peri-
toneum. (6) If thickened rectus fascia or perito-
neum should prevent simple perforation with the
trocar sleeve, the optical unit is exchanged for
the cone-shaped trocar, steady pressure of which
is followed by perforation. (Reprinted from ref.
34, with permission.)

trauterine pregnancy, treatment for endo-
metriosis, follicular puncture and gamete
transfer, lysis of intraabdominal adhesions,
procedures performed on the bowel, surgical
procedures such as appendectomy, and, most
recently, cancer diagnosis (Fig. 1-19).
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1.
1.1.

1.3.
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Y

2.11.
2.12.

4.1. ...

42 ...
43. ...

PELVISCOPIC SURGERY

at the UTERUS

Management in case of perforation
1.1.1. by sonde, curette, etc.
1.1.2. by IUD

Myoma enucleation

1.2.1. of subserosal fibroids
1.2.2. of intramural fibroids
Enucleation of extrauterine fibromas

PELVISCOPIC SURGERY

conservative at the ADNEXA

Ovariolysis

Ovarian biopsy

Ovarian cyst punction

Ovarian cyst enucleation

Fimbriolysis

Salpingolysis

Fimbrioplasty

Salpingostomy

End—to—End anastomosis

... Removal of MORGAGNI's HYDATID

2.10.1. pediculated

2.10.2. retroperitoneal
Parovarian cyst—enucleation
Partial ovarian resection

PELVISCOPIC SURGERY

3. ... totalat the ADNEXA
3.1. ... Ovariectomy
3.2. ... Tubal Sterilization
3.3. ... Tubectomy

3.3.1. partial

3.3.2. ... total
3.4. ... Adnexectomy

PELVISCOPIC SURGERY

in case of ECTOPIC PREGNANCY
in the FALLOPIAN tube

1.1. ... total

. conservative

in the ovary
in the abdominal cavity

6.

6.1.
6.2.

6.3.
6.4.
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PELVISCOPIC SURGERY

of ENDOMETRIOSIS

on the peritoneum

within the sacro—uterine ligaments
on the surface of ovary

within the ovary

within the uterus

at the FALLOPIAN tube

on the bladder roof

on the bowels

retrocervical

PELVISCOPIC SURGERY

FOLLICULAR puncture and
GAMETE transfer
IVF—ET (In—Vitro—Fertilization and
Embryo—Transfer)
GIFT (Gamete—Intra—Fallopian—
Tube—Transfer)
1UI' (Intra—Uterine—Insemination)
IPI  (Intra—Peritoneal—Insemination)

PELVISCOPIC SURGERY

7. ... forintraabdominal
ADHESIOLYSIS

in the lower abdomen
in the middle abdomen
in the upper abdomen

NN
WKN =

PELVISCOPIC SURGERY
at the BOWEL

. Bowel adhesiolysis (parietal peritoneum)
. Bowel adhesiolysis (visceral peritoneum)
. Bowel—Omentum adhesiolysis and

resection

. Appendectomy

PELVISCOPIC SURGERY

for Intraabdominal CANCER
VERIFICATION
Substitution of explorative laparotomy
Aspiration of ascites
Tumor biopsy
Tumor mass reduction
Tumor staging

Ficure 1-19. Organ-oriented classification of operative pelviscopic procedures.
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Ficure 1-20. Synopsis of the feasible operative pelviscopic procedures listed in Figure 1-19.
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Ficure 1-21. Cart for overall visibility and practi-
cal display of mechanical apparatus for endo-
scopic surgery. (1) Endocoagulator. (2) “OP-Pneu-
Electronic” machine. (3) Fikentscher-Semm
all-purpose pertubation apparatus. (4) Light
source. (5) Optical attachment warmer, (6)
Aquapurator. (7) Optic cleaner (50°C). (8) Con-
tainer for abdominal irrigation fluid (37°C). (9)
Aspirator for follicular aspiration material. (10)
CO, gas canister. (11) pneumatic (nonelectrified)
foot pedal. (Reprinted from ref. 37, with permis-
sion of F.K. Schattauer, Stuttgart—New York,
and WISAP, Sauerlach, West Germany.)

Figure 1-20 presents all pelviscopic opera-
tions that have been performed in Kiel,
West Germany, to date. With meticulous use
of the available instrumentation and after
preliminary training in each operative step
using a pelvic trainer,?®3¢ it is now possible
to substitute operative pelviscopic surgery
for gynecologic laparotomy in at least 75% of
all cases presenting with standard indica-
tions for this procedure.?” A prerequisite is,
of course, the availability of, in good work-
ing condition, all the mechanical devices de-
veloped for operative laparoscopic surgery
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as well as the entire range of special instru-
ments to grasp, puncture, cut and suture
(Figs. 1-21 and 1-22). Lasers (CO,, argon,
KTP, and neodymium:YAG) are also avail-
able for bloodless adhesiolysis of small ves-
sels. The classic hemostasis technique of
loop ligation or endoligation must be avail-
able if more substantial bleeding occurs in
order to avoid a laparotomy if possible.

More than 14,000 pelviscopic procedures
have now been undertaken and evaluated in
Kiel (Fig. 1-8). Because all patients who are
candidates for operative pelviscopic surgery
are prediagnosed by vaginal sonography and
counseled for the possibility of laparotomy—
a point of fundamental contrast with lap-
aroscopy, in which subsequent laparotomy
may be regarded as a technical error of judg-
ment—a pelviscopic procedure is under-
taken with full anticipation of laparotomy,
i.e., with optimal safety precautions. The
large number of evolving qualified gynecolo-
gists trained in pelviscopic surgery (opera-
tive laparoscopy) noted in this volume at-
tests to the fact that near the end of the
twentieth century pelviscopic surgery is re-
garded worldwide as a recognized method of
choice for the correction of gynecologic
pathologic entities. Pelviscopic surgery has
been the pacemaker for “minimally invasive
surgery” replacing the classic laparotomy in
more than 80% of gynecologic procedures.

In the field of gynecology, endoscopic sur-
gery may replace laparotomy in more than
80% of cases. In the twenty-first century,
laparotomy may be indicated only for organ
transplantation, tumors, and malignant tu-
mors.
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Instrumentation

RONALD L. LEVINE

The ever-increasing number of instruments
available to the surgeon with advanced
gynecologic endoscopic skills continues to
expand the horizon of pelviscopic surgery.
The terms “operative laparoscopy” and
“pelviscopic surgery” are all-encompassing
designations for this approach to surgical la-
paroscopy. As stated in the preface, there is
no concensus among the medical community
in the United States concerning the use of
terms for this type of endoscopic gynecologic
surgery. This author, as well as many
others, prefers the term pelviscopic surgery
as a more descriptive designation. The term
“pelviscopy” as noted in Chapter 1, was orig-
inally coined by Professor Kurt Semm. How-
ever, the terms operative laparoscopy and
pelviscopic surgery are used in a broader
context to apply to all advanced gynecologic
endoscopic surgical procedures, including
other modalities such as laser therapy.

As presented in other chapters, there are
multiple advantages to operative laparos-
copy, among which are less postoperative
pain and morbidity and certainly decreased
cost. This reduction has been reported to be
almost 50%.! Moreover, the patient’s rapid
return to the work place and to normal ac-
tivity has a marked economic impact (see
Chap. 22).

As pelviscopic surgery emerges as a sig-
nificant entity it becomes increasingly im-
portant for surgeons to compare results. The
following section outlines a classification

method that may facilitate future research
and retrospective analysis.

Evaluation System

Category I
A. Dissection and lysis of pelvic adhesions
necessitating more than two puncture
sites
1. Laparoscope plus two or more opera-
tive sites

2. Lysis involves multiple cuts with the
use of hemostasis (ligation or coagula-
tion)

B. Ablation by fulguration, coagulation, or
vaporization of endometrial implants us-
ing endocoagulation, electrocoagulation,
or laser for implants that cover more than
1.5 cm in total area (treatment of stage I
or II endometriosis—American Fertility
Society Classification, see Table 2-1 and
Table 18-2).

Category II

A. Resection of ovarian cysts by incising the
capsule more than 1 cm (more than just
needle aspiration) and removing tissue
larger than 1 cm

B. Opening a hydrosalpinx by incision with-
out involving suture or laser

C. Large adhesiolysis involving laser or
more than one ligature.

D. Ablation by fulguration, coagulation or
laser vaporization of large endometrial



TaBLE 2-1

THE AMERICAN FERTILITY SOCIETY CLASSIFICATION OF ADNEXAL ADHESIONS

Patient’s Name Date Chart *
Age G P Sp Ab VTP Ectopic Infertile Yes No
Other Significant History (i.e. surgery, infection, etc.)
HSG Sonography Photography Laparoscopy Laparotomy
ADHESIONS <1/3 Enclosure 1/3 - 2/3 Enclosure >2/3 Enclosure
R Filmy 1 2 4
>
i Dense 4 8 16
3 L Filmy 1 2 4
Dense 4 8 16
R Filmy 1 2 4
- Dense 4° 8 16
E L Filmy 1 2 4
Dense 4 8" 16

* If the fimbriated end of the fallopian tube is completely enclosed, change the point assignment to 16.

Prognostic Classification for Adnexal Adhesions

LEFT RIGHT
A. Minimal 0-5
B. Mild 6-10
C. Moderate 11-20
D. Severe 21-32

Treatment (Surgical Procedures):

Additional Findings:

Prognosis for Conception & Subsequent Viable Infant**
Excellent ( > 75%)

—_— Good (50-75% )
Fair (25%-50%)
Poor (< 25%)

* *Physician’s judgment based upon adnexa with least amount
of pathology.

Recommended Followup Treatment:

Property of
The American Fertility Society

DRAWING

For additional supply write to:
The American Fertility Society
2140 11th Avenue, South
Suite 200

Birmingham, Alabama 35205

From The American Fertility Society: The American
Fertility Society classification of adnexal adhesions,
distal tubal occlusion, tubal occlusion secondary to
tubal ligation, tubal pregnancies, Mullerian anomalies

and intrauterine adhesions. Fertil Steril 49:944, 1988.
Reproduced with permission of the publisher, The
American Fertility Society.
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implants (stage III, according to Ameri-
can Fertility Society Classification)

E. Excision and removal of small amounts of
tissue, i.e., hydatid cyst, using fewer than
three ligatures or equivalent hemostasis

Category III

A. Adnexectomy (oophorectomy,
gectomy, salpingo-oophorectomy)

B. Myomectomy (larger than 2.0 cm)

C. Removal of large amounts of tissue re-
quiring the use of three or more ligatures
or equivalent

D. Ectopic pregnancy surgery, either linear
salpingostomy with removal of conceptus
or salpingectomy (segmental or total)

E. Tubal surgery such as salpingostomy or
salpingoplasty using either suture or la-
ser

F. Adnexal surgery using endosuturing
techniques

G. Treatment of pelvic abscess by drainage,
irrigation and débridement of tissue
(Reich technique?)

salpin-

Category IV
A. Aborted surgery-laparotomy due to:
1. Difficulty beyond control by pelviscopic
surgery
2. Complication during surgery, i.e., se-
vere bleeding, bowel injury, urinary
tract injury
B. Diagnostic pelviscopic surgery
After passing the laparoscope, pelviscopic
surgery is found to be inappropriate

Many gynecologic surgical procedures, as
presented in subsequent chapters, are ame-
nable to the pelviscopic approach. The in-
struments required for pelviscopic surgery
should be viewed in much the same manner
as surgical instruments used for open lapa-
rotomy. All laparotomy sets have basic in-
struments that are found in almost any op-
erating room. However, just as some of the
instruments used for hysterectomy differ
from those used for salpingostomy or
oophorectomy, so it is for pelviscopic sur-
gery. The basic instruments and sutures are
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discussed, but we also outline special surgi-
cal requirements. We do not review in depth
the basic instruments and techniques used
for standard diagnostic laparoscopic proce-
dures, e.g., various uterine manipulators,
light sources, or methods of insufflation, as
they have been described in numerous pa-
pers, texts, and other chapters herein. Lap-
aroscopes of all types have also been de-
scribed.

Regardless of the equipment used, the car-
dinal rule governing the use of all instru-
ments is that the operator should be as fa-
miliar with the instruments as a soldier is
with a rifle. He or she should be able to take
instruments apart and reassemble them and
should be familiar with how they work and
how they are cleaned and maintained. Un-
fortunately, many surgeons depend solely on
the knowledge and training of operating
room personnel to assemble and maintain
these complex instruments. Perhaps the
best trademark of the pelviscopic surgeon,
aside from dexterity, is the ability to be a
“gadgeteer” who feels competent to trouble-
shoot instrumentation problems. It is un-
avoidable, indeed inevitable, that occasional
problems occur when using delicate and
complex instruments. The best answer is to
have back-up instruments for all key pieces,
although this situation is often financially
prohibitive.

Insufflation

The standard procedures used to produce a
pneumoperitoneum have been noted by sev-
eral authors.?* Because pelviscopic cases are
of relatively long duration and may involve
cauterization, carbon dioxide is recom-
mended over nitrous oxide as the insufflat-
ing agent. When monitoring end-tidal Pco,,
blood pH, and CO, partial pressures, there
have been no significant changes noted dur-
ing normal general anesthetic ventilation.
In all but the most obese patients, we use a
standard 80-mm Verres needle to produce
the pneumoperitoneum. The needle is placed
through the umbilicus (rather than the ab-
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Ficure 2-1. High-flow insufflator. Important fea-
tures of this type of equipment are the ability to
maintain CO, flow of more than 4 L/min and to
preset an insufflation pressure limit. This unit is
electronic and monitors the true static intraab-
dominal pressure. (Courtesy of WISAP, Sauer-
lach, West Germany.)

dominal wall) using standard laparoscopic
techniques. This aspect of pelviscopic sur-
gery is also addressed in Chapter 3.

It is of utmost importance to use a high
flow insufflator. If the insufflator cannot
supply, on demand, a gas flow of approxi-
mately 4 L/min or more, adequate visualiza-
tion cannot be maintained. Multiple punc-
tures and frequent instrument changes will
result in a large loss of gas pressure unless
high flow rates are available. For safety pre-
cautions, it is almost mandatory that the op-
erator be able to preset the insufflator to
limit the insufflation pressure to less than
15 mm Hg. In theory, this threshold should
prevent possible collapse of the inferior vena
cava and subsequent loss of venous return to
the heart. The instruments best suited for
high flow insufflation are the electronic in-
sufflators (Fig. 2-1). This equipment contin-
ually monitors the pressure and should be
able to reflect the true static intraabdominal
pressure. Regardless of the insufflator used,
it is important that CO; can be applied from
an external as well as an internal tank. In-
sufflators that use only internal tanks of
CO; limit the quantity of gas available and
may require frequent pauses to refill the in-
ternal supply.

Ronald L. Levine

Ficure 2-2. Position of a support bridge and shoul-
der braces. The bridge was made from an ether
screen with a padded board fitted to the cross bar.

Patient Positioning

Most standard operating tables can be used
for pelviscopic surgery. The table must allow
placement in both Trendelenberg and
Fowler positions. It must also accommodate
stirrups and patient shoulder braces as well
as a support bridge for the surgeon’s arm. To
operate for any length of time, the surgeon
who is looking directly through the scope
must lean on the support bridge (Fig. 2-2).
Such bridges are available commercially, al-
though they can easily be constructed from a
common ether screen. A padded board can be
fitted to the crossbar of the screen, thus serv-
ing the purpose of support. It is important
that the bar be securely fastened to the table
to prevent the surgeon from accidentally
falling onto the patient (Fig. 2-3). However,
it is becoming increasingly popular to work
directly from the television monitor, which
makes the bridge unnecessary. Many sur-
geons use a beam splitter that allows the
surgeon to work with the screen for certain
procedures or directly from the scope for
others. For some procedures, e.g., fine dissec-
tion, tissue planes may be better visualized
directly.

The patient’s lower extremities must be
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Ficure 2-3. Shoulder braces
and support bridge in place.
The patient is being moni-
tored with electrocardio-
gram leads and has an endo-
tracheal tube in place.

properly placed in stirrups that provide ade-
quate support but allow a proper amount of
flexion of the thigh in relation to the trunk
(Fig. 2-4). If the angle is too acute, it be-
comes impossible to manipulate the instru-
ments properly from both sides (Fig. 2-5). An
angle of about 145° allows adequate room for
moving the instruments. If the angle is
much less than 145°, the motion of the hair-
line puncture instruments is limited. The
stirrups should be well padded to avoid com-
pression of the popliteal nerve. The buttocks
should extend slightly beyond the end of the

Ficure 2-4. The Allen Uni-
versal stirrups are one type
of padded stirrups that can
be adjusted to allow good
support to the lower extrem-
ity and still permit correct
positioning. (Courtesy of Al-
len Medical Systems, Inc.,
Mayfield Heights, Ohio.)
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table to allow full depression of the uterine
manipulator to antevert the uterus. Patient
preparation is covered in Chapter 3.

After placement of a uterine manipulator,
it is advantageous to use a weight to ante-
vert the uterus. A weight of approximately
350 g suffices to hold the uterus in position,
thereby relieving an assistant from this
task. The weights may be attached to a
chain to drape over the manipulator or con-
nected to a malleable wire (Fig. 2-6). Most
pelviscopic surgeons stand or sit on the left
side of the table, in which case the television



24

Ficure 2-5. Angle between the thigh and trunk
should be 145° or more, which allows maximum
movement of the lower abdominal secondary in-
struments.

monitor, if used, must be placed either on
the right side, or toward the foot of the table.
It is advantageous to elevate the screen
slightly above the line of sight rather than
level with the table. Ideally, the operating
room is equipped with two monitors—one at
an angle best suited for the vision of the as-
sistant and scrub technician and one for the
surgeon (Fig. 2-7).

Shoulder braces are also imperative in
pelviscopic surgery. Frequently, it is neces-
sary for patients to be placed in the steep
Trendelenberg position (more than 15°-20°)
for a prolonged time. Without proper sup-
port, the patient may rapidly slide toward

Ficure 2-6. “Homemade” uterine manipulator
weight made from malleable stainless steel wire
and stainless steel weights. The total weight is
350 g. The weights can be draped over the end of
the manipulator.

Ronald L. Levine

Ficure 2-7. Television monitor is placed so the
surgeon can look straight ahead at about eye
level.

the anesthesiologist (Fig. 2-3). Padded
shoulder braces must be placed with care
over the acromion, keeping them as far lat-
eral as possible to avoid compromising the
neck. It is recommended that a space the
width of a finger be allowed between the
shoulder and the brace to avoid undue pres-
sure on the skin over the acromion. Casual
use of the shoulder brace may lead to nerve
injury to the neck or shoulder.

Optics

There has been considerable literature pub-
lished on laparoscopy and laparoscopes, but
some mention must be made regarding spe-
cific requirements for pelviscopic surgery. It
is important that a true perspective is ob-
tained with as large a panoramic view as
possible, allowing the operator to coordinate
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Ficuge 2-8. Connection of the video camera to the scope with an airflow attachment
to eliminate fogging between the camera and the objective lens. (Courtesy of Circon

ACMI, Stamford, Connecticut.)

the instruments properly, particularly for
fine suturing or dissection. To obtain maxi-
mum resolution and imaging, we prefer a
large scope—either 10 mm or 11 mm—with
a visual angle of 0° (180°). The 0° scope al-
lows the more natural “heads-on” approach,
permitting the surgeon to use normal per-
spective. The large scope is best suited for
either still or video display. We always en-
courage use of a television monitor for maxi-
mum participation of an assistant and scrub
personnel.

The bottom line with use of the endoscope
is the surgeon’s ability to see. Therefore it is
vital that fogging be prevented. Antifogging
solutions (e.g., Antifog Agent, Wolfe Manu-
facturers, Chicago, IL) are recommended
and should be applied prior to commencing
surgery. A supply of warm sterile water or
saline is always kept handy so the distal end
of the scope can be placed in the warm solu-
tion and then reinserted into the abdomen.
Alternatively, all experienced laparosco-

pists are familiar with the technique of
touching the fogged end to a piece of omen-
tum or uterus for rapid defogging. Fogging
between the camera and the objective of the
scope, which occurs at times, can be an
annoying problem; however, the newer cam-
eras have incorporated a number of methods
to obviate this difficulty. One method uses
airflow (Fig. 2-8) (Circon ACMI, Stamford,
Connecticut), and another has developed a
glass coupling interface using a sapphire
system.

Instrument Cart

The instrument cart is positioned on the side
of the table opposite from the surgeon. This
cart holds all the electrical devices for
pelviscopic surgery. By placing the cart on
the opposite side, the surgeon is able to view
all the dials. The basic equipment includes
the insufflator, the light source, at least one
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hemostatic source (endocoagulator or bipo-
lar generator, but preferably both), and
lastly the Aquapurator (Wisap, West Ger-
many). Developed by Semm, the Aquapura-
tor is an important addition to the arma-
mentarium of the pelviscopic surgeon (Fig.
2-9). This instrument allows irrigation fluid
to be instilled at a pressure of approximately
200 mm Hg and can also be used for aspirat-
ing fluid. The irrigation component is used
frequently, but it is sometimes necessary to
bypass the pump, using the standard wall
suction in the operating room. Such versatil-
ity is especially useful in cases where large

Ficure 2-10. Endocoagulator. The two dials con-
trol the temperature and the time of coagulation.
The time may be shortened by removing the foot
from the control pedal. (Courtesy of WISAP,
Sauerlach, West Germany.)

Ronald L. Levine

Ficure 2-9. Aquapurator. It
has two ports, one for irriga-
tion and one for suction. The
suction port can be bypassed
to wall suction if desired.
(Courtesy of WISAP, Sauer-
lach, West Germany.)

amounts of blood and clots require suction-
ing, as with a ruptured ectopic pregnancy.
Warm Ringer’s lactate solution is frequently
used for irrigation. The standard 1-L bottle
attaches quickly and easily to the side of the
Aquapurator. At times the suction/irrigator
can be used for “aquadissection” as de-
scribed in Chapter 8.

The endocoagulator is another Semm in-
novation that uses direct heat in the range
of 90°~120°C for hemostasis (Fig. 2-10; see
also Fig. 1-7). The basic instrument is
switched on and off with a foot pedal. The
temperature and coagulation time may be
preset. There is an acoustic musical tone
that increases or decreases according to the
temperature. The surgeon can then deter-
mine when the intraabdominal instrument
is either hot or cool by listening to the tone.
Although endocoagulation is used exten-
sively, it is not used exclusively. Many lap-
aroscopic surgeons in the United States still
prefer bipolar and at times unipolar coagu-
lation.

Entry

After insufflation, the instruments are
placed beginning with the endoscope (see
Chap. 3). As noted previously, entry through
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Ficure 2-11. Disposable trocar with the covered
tip. As the trocar is pushed through the abdomi-
nal wall, the covered sheath is pushed back.
When the distended abdominal cavity is entered,

the lower umbilical fold via a vertical inci-
sion is usually preferred. Although this au-
thor primarily proceeds with a “blind entry,”
many surgeons prefer the “open laparos-
copy” approach as described in Chapter 4.
Some surgeons use the “blind approach” if
there has been no previous surgery; how-
ever, if the patient has had prior abdominal
surgery, “open laparoscopy” may be prefer-
red, and Semm has described the “visually
monitored peritoneal puncture” (see Chap.
1).

There is a continuing area of contention
regarding the type of tip to use on the trocar.
Some surgeons favor a pyramidal tip,
whereas others extol the virtues of the coni-
cal tip, as discussed in Chapter 3. Each has
advantages; however, the most important is-
sue is sharpness. If the trocar is sharp, punc-
tures are safer and easier regardless of the
tip employed. It is the responsibility of the
surgeon to check the sharpness of the trocars
and ensure that they are on a scheduled
sharpening program. The introduction of the
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the cover immediately springs into place over the
sharp tip to protect against large blood vessel in-
jury. (Reprinted with permission of United States
Surgical Corporation, Norwalk, Connecticut.)

disposable trocar and sheath (U.S. Surgical
Corp., Norwalk, CT) obviates the problem by
providing a sharp trocar. Another possible
advantage to the disposable trocar is the
built in safety shield that may protect
against bowel injury (Fig. 2-11).

After the endoscope is in place, the second-
ary punctures are made under direct visual
control in the pubic hairline, as described in
Chapter 3. This author uses 5-mm trocar
sleeves with trumpet valves for the second-
ary punctures. It is possible to use sleeves
that have a flap valve, but they may lose
more gas than the trumpet valve type. There
are disposable sleeves that are also avail-
able for secondary 5-mm sites. However, as
with all disposable products, the cost versus
benefits must be considered. The complexity
of the case determines how many secondary
puncture sites are needed. Adnexectomy,
cystectomy, myomectomy, and other compli-
cated procedures are best performed with
three or more operative punctures.
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Operative Instruments

The instruments are described in groups ac-
cording to their general usage.

Grasping
Small Instruments (5 mm)

Atraumatic grasping tongs may be used as
the initial instrument of secondary entry al-
lowing tissue to be grasped and moved with
little risk of damage to the structures. The
tongs allow the bowel to be displaced and
held while another pair of atraumatic grasp-
ing tongs is used to mobilize the pelvic struc-
tures. A set with at least three atraumatic

Ficure 2-13. Atraumatic grasping forceps used for
distal salpingostomy. The forceps are first in-
serted into the end of the tube (A) then opened
and withdrawn (B) in three axis planes, thereby
everting the edges (C). (Courtesy of Karl Storz
Endoscopy—America, Inc.)
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Ficure 2-12. The 5-mm
atraumatic grasping tongs.
(Courtesy of Karl Storz En-
doscopy—America, Inc.)

grasping tongs is recommended (Fig. 2-12).
The atraumatic multiple-pronged grasper,
such as that described in Chapter 4, is an-
other useful instrument for grasping the
ovary in an atraumatic fashion.

Atraumatic grasping forceps are used only
for the most delicate grasping chore, i.e.,
tubal fimbria. This 5-mm instrument is used
mainly for dilating the tube when perform-
ing a distal salpingostomy and must be han-
dled with care, as the jaws can be easily
sprung (Fig. 2-13).

Kleppinger forceps are usually employed
for coagulation, although they also may be
used as gentle grasping forceps. This instru-
ment is used primarily for sterilization pro-
cedures but sometimes to coagulate an adhe-
sion prior to cutting. Reich (see Chap. 5)
uses these forceps for most hemostatic indi-
cations.® (Fig. 2-14).

Semm biopsy forceps are probably more
appropriately called toothed forceps (Fig. 2-
15). There is a small, sharp pin in each jaw
of the forceps to ensure a firm grasp on the
tissue. These forceps, or a similar 5-mm in-
strument, are an absolute necessity for
pelviscopic surgery, and thus it is advisable
to keep at least two available. This instru-
ment is used to hold tissue tightly, espe-
cially if traction is needed. For example,
when performing cystectomy, after the cap-
sule is opened each side of the capsule can be
held while the cyst wall is removed. The
toothed forceps are also excellent for remov-
ing the cyst lining by means of a twisting
technique that Semm described as a “curling
iron” method.® These forceps are also used
for subserosal myomectomy and can hold the
serosa while a myoma enucleator is used to
free the tissue (see Chap. 9).
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Ficure 2-14. (Top) Kleppinger-type atraumatic
forceps. (Middle) Semm atraumatic grasping
tongs. (Bottom) Atraumatic grasping forceps also
used for distal salpingostomy. (Courtesy of Karl
Storz Endoscopy—America, Inc.)

Large Instruments (10-11 mm)

Large claw forceps are useful for grasping
ample pieces of tissue, either for removal
through an 11-mm sheath or for holding
avascular tissue in order to place ligatures.
These forceps can apply a twisting compres-
sion technique, allowing removal of large
amounts of tissue through the sleeve with-

Ficure 2-16. Large grasping forceps (fit through
an 11-mm sheath). The inset shows the ends of
three instruments. (Top) Large peritoneal scis-
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Ficure 2-15. Toothed forceps, also called biopsy
forceps. Because of the sharp pin at the end of
each jaw, this 5-mm instrument is excellent for
holding tissue on traction. (Courtesy of Karl
Storz Endoscopy—America, Inc.)

out use of a morcellator (Fig. 2-16). This in-
strument is potentially dangerous because
of the large sharp teeth that can inadver-
tently snag a piece of omentum or bowel.
Claw forceps are particularly useful for myo-
mectomy enabling the operator to grasp and
exert traction on the myoma (see Chap. 10).

The spoon forceps have become a highly
favored instrument because of their unique

sors. (Middle) Large grasping forceps. (Bottom)
Spoon forceps. (Courtesy of Karl Storz Endos-
copy—America, Inc.)
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ability to easily remove blood clots and fria-
ble tissue. They are useful for surgery on
ectopic pregnancies, whether for conserva-
tive salpingostomy or salpingectomy. In ad-
dition, spoon forceps can be used for excising
dermoid cysts, although removal of the in-
tact cyst through a colpotomy incision is pre-
ferred. Spoon forceps are safer than claw for-
ceps because they do not have sharp teeth.

Morcellation

Several techniques can be used to remove a
large amount of tissue from the peritoneal
cavity. One may employ the twisting com-
pression technique if the tissue is rather

Ronald L. Levine

Ficure 2-17. Technique of
morcellation.

loose and compressible. However, if the tis-
sue is bulky, as is found with an intact ovary
or a large myoma, it must be removed by
either colpotomy incision or morcellation.
The morcellator (“tissue puncher”), another
ingenious instrument developed by Semm
(see Fig. 1-12), works by cutting pieces of
tissue with its “biting” end (Fig. 2-17). When
the handle is released, these small pieces of
tissue are pushed up the storage tube. A
large amount of tissue can be dissected and
removed in this manner. Although this pro-
cedure can be long, cumbersome, and tiring,
it is one of the few alternatives to colpotomy.
Other options include “dicing” the tissue
with either mechanical means or a laser, fol-

Ficure 2-18. Dilator set. The solid
rod is used as a guide and is placed
through the dilator assembly. The
entire assembly is placed through
an 11-mm sheath. (Courtesy of Karl
Storz Endoscopy—America, Inc.)
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Ficure 2-19. Cutting instruments. Inset: (Top)
Large scissors, 10.5 mm. (2nd) Peritoneal scis-
sors, 5 mm. (3rd) Microscissors, 5 mm. (Bottom)

lowed by removal using standard methods.
A colpotomy incision may be used for remov-
ing large amounts of tissue as well as ovar-
ian cysts and dermoids without rupturing
them within the peritoneal cavity. The tech-
nique is outlined in Chapter 3.

The large instruments described here are
introduced into the peritoneal -cavity
through an 11-mm sleeve. All surgery is ini-
tiated with 5-mm puncture sites; however, if
a large instrument is needed, a 5-mm site is
dilated to 11 mm using the Heinkel-Semm
dilation instruments. With these instru-
ments, a 5-mm cannula can be exchanged
easily for an 11-mm cannula without mak-
ing an additional puncture. A solid guide rod
is placed through the 5-mm cannula. The
cannula is then withdrawn, leaving the rod
as a guide. The skin incision is enlarged
slightly with a No. 11 scalpel. The dilator
assembly is then placed over the rod and, by
means of pressure while turning, uses the
threads to screw the 11-mm sheath into the
abdomen. The rod and threaded tube are re-
moved, leaving the 11-mm cannula in place
(Fig. 2-18).

The 5-mm hook scissors are the standard
instrument for most cutting chores. They
are the “Mayo scissors of pelviscopic sur-
gery” and are used for cutting tissue such as
adhesions or ovarian capsules, as well as for
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Hook scissors, 5 mm. (Courtesy of Karl Storz En-
doscopy—America, Inc.)

cutting suture material (Fig. 2-19; see also
Fig. 1-5).

If fine dissection is required, as for adhe-
sions close to bowel or for a fimbrioplasty,
microscissors are excellent to have on hand.
These scissors, however, are fine instru-
ments with exceedingly sharp points. They
must be handled with great care, not only to
prevent damage to the points but also to pro-
tect the viscera. They must be passed
through the 5-mm trocar sleeve only under
direct vision (Fig. 2-20). Straight scissors,
also called peritoneal scissors, are available
for heavy cutting (insert, Fig. 2-19).

Biopsy punch forceps are used through the
5-mm site in their traditional way. A biopsy

Ficure 2-20. End of the microscissors. (Courtesy
of Karl Storz Endoscopy—America, Inc.)
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Ficure 2-21. Biopsy punch forceps, 5 mm. (Cour-
tesy of Karl Storz Endoscopy—America, Inc.)

may be performed for endometriotic lesions
or any suspicious lesion encountered during
surgery that is to be sent for frozen section
or permanent blocks (Fig. 2-21). Several au-
thors employ the unipolar knife, which may
be used through a 5-mm sheath for delicate
and controlled cutting at a low-power cut-
ting current (see Chap. 5).

Hemostasis

The technique of laparoscopic hemostasis is
discussed in Chapter 3. However, with re-

Ficure 2-22. Endocoagulation instruments. Inset:
(Top) Myoma enucleator. (Middle) Point endo-
coagulator. (Bottom) Crocodile grasping endo-

Ronald L. Levine

spect to instrumentation, most American
gynecologists recommend using bipolar or
unipolar coagulation. Although bipolar co-
agulation is considered the safer modality,
there are many who still use unipolar coagu-
lation in a safe manner. Kleppinger forceps
are the preferred instrument for steriliza-
tion and occasionally for hemostasis on
omental adhesions.

The base unit for endocoagulation has
been described previously. The intraperito-
neal instruments used through 5-mm
sheaths are the point endocoagulator, croco-
dile forceps, and myoma enucleator (Fig. 2-
22; see also Fig. 1-7). The point endocoagula-
tor is used to coagulate the stumps of
pedicles and to develop hemostatic areas
that are required when incising a tube for
salpingostomy during tubal ectopic surgery.
This instrument is used for treatment of
endometriosis by coagulating endometrial
implants with the application of direct heat.
It may also be used for “ablating” the inside
of benign ovarian cysts. The myoma enucle-
ator is a broad-blade “hot knife” and is used
primarily for myomectomy surgery (see
Chap. 10). The crocodile forceps are used
mainly to grasp and coagulate adhesions but
sometimes also for obtaining hemostasis on
pedicles. When resecting an ovarian cyst,

coagulation forceps. (Courtesy of Karl Storz En-
doscopy—America, Inc.)
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Ficure 2-23. Magnified view of the knot used in
the Endoloop. (Courtesy of Ethicon Inc., Somer-
ville, New Jersey.)

the surgeon may use the crocodile forceps to
maintain hemostasis from the edge of the
ovarian capsule. Semm has stated that ad-
hesions are decreased by using endocoagula-
tion rather than electrocautery’; however,
there are no controlled studies available to
confirm his statement.

The loop ligature is an excellent method
for selective hemostasis. Originally de-
scribed as the Roeder loop and used for ton-
sillectomy, it was developed by Semm and is
now available as the Endoloop (Ethicon, So-
merville, NJ). The Endoloop is presently
available as 0-chromic, and 4-0 plain catgut.
The ligature is preformed into a loop using a
“fisherman’s knot” (Fig. 2-23). The free end
of the ligature traverses a plastic guide and
is embedded into a plastic end-piece. The lig-
ature is loaded into a tube called an applica-
tor, which is then placed through a 5-mm
cannula (Fig. 2-24; see also Fig. 1-9). The
loop is then extruded into the abdomen and
placed over the pedicle or tissue that is to be
ligated. The knot is set with the plastic
guide by pulling on the free end while push-
ing the plastic guide down against the knot.
Tensile strength studies at the University of
Louisville have shown the importance of one
or at most two pushes of the plastic guide.? If
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Ficure 2-24. Endoloop and applicator. The liga-
ture is loaded into the applicator and is then in-
serted through a 5-mm cannula. (Courtesy of
Ethicon, Inc., Somerville, New Jersey.)

more “tugs” are made the knot strength de-
creases (Table 2-2). This procedure is prefer-
red for oophorectomy, salpingectomy, and li-
gating bleeders. When performing an
oophorectomy, three ligatures are used as
described by Semm and Mettler®-1! (Fig. 2-
25). Salpingectomy also requires two or
three ligatures for complete security. At
times it is difficult to slip the loop over large
pieces of tissue, in which case a knot guide is
used. It is easily made by cutting a large
notch into the end of a laparoscopic probe
(Fig. 2-26).

If a loop cannot be used and suture is
needed either to close a capsule or perhaps
create a cuff salpingostomy, a suture with a
swaged-on straight needle is used. Endosu-

TaBLE 2-2. Tensile testing of the PLL?

Regimen Failure load (kg)
PLL—single pull 1.36 £ 0.25
PLL—two pulls 1.21 = 0.21
PLL—three pulls 0.60 = 0.40
Chromic gut suture 1.43 £ 0.12
Suture-tail junction 1.46 + 0.11

PLL = pelviscopic loop ligature
Reprinted from The Journal of Reproductive
Medicine (ref. 8), in press, with permission.
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Ficure 2-25. Oophorectomy using the three-ligature technique. After the
ligatures are applied, the ovary is cut free, the stump is endocoagulated,
and the tissue is morcellated. (Courtesy of David A. Factor.)

Ficure 2-26. Knot guide may be used to push the loop ligature
into place. Here the ligature is being guided over an ovary.
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Ficure 2-27. (Top) A 3-mm needle holder. Note
the sliding rubber stop used to prevent gas loss
when the instrument is placed through the appli-

ture is commercially available for any surgi-
cal procedure in which chromic catgut can
be used. However, most surgeons prefer not
to use chromic catgut for tubal surgery. The
suture most frequently used is similar to the
Endoloop but has a 3-cm straight needle
swaged on. The suture is used with 3-mm
and 5-mm needle holders (Fig. 2-27). The su-
ture is passed into the abdomen through the
applicator with the 3-mm needle holder. The
needle is then picked up with the 5-mm nee-
dle holder, and the tissue is sutured. The
needle is brought out of the body with the 3-
mm holder. An external “fisherman’s knot”
is made, and the knot is pushed into place
with the plastic guide. If a fine suture is
needed, either 4-0 polydioxanone (PDS;
Ethicon) or 4-0 polygalactic AKD (Vieryl;
Ethicon) that has a swaged-on needle is
used, and an intraabdominal knot is formed.
This technique, however, is much more diffi-
cult to master than the extracorporal knot
tie. It is also possible to perform a ligature
tie by the method of Reich and McGlynn?
(Fig. 2-28).

Irrigation

The Aquapurator was described earlier; the
intraabdominal part is a simple but efficient
instrument called an irrigation/aspiration
cannula (Fig. 2-29; see also Fig. 1-13). This

35

cator. (Bottom) A 5-mm needle holder. (Courtesy
of Karl Storz Endoscopy—America, Inc.)

apparatus is another significant Semm con-
tribution. It is simply a single 5-mm tube
that has a Y connection to the plastic tubes
that join the Aquapurator or wall suction (or
both). When either aspiration or irrigation
is desired, it can be controlled by two spring-
loaded buttons, which allows one-hand
rapid, simple suction/irrigation. Chapter 3
describes the techniques of peritoneal la-
vage. Suction irrigation and water dissec-
tion equipment for operative laparoscopy is
discussed in Chapter 15.

Summary

There are now many instruments that have
been developed by various instrument com-
panies and individual surgeons that have
contributed to the advancement of pelviscop-
ic surgery. A relatively basic collection of
materials and equipment necessary to carry
out pelviscopic surgery or operative laparos-
copy has been described. Instruments used
for laser surgery are thoroughly described in
Chapters 12—-16. New instruments are con-
tinually being developed that will enhance
safe and versatile endoscopic procedures.

In the near future we will have available
some innovative instruments that will allow
safe, sure endoscopic hemostasis. Two new
instruments are being developed by the U.S.
Surgical Corporation (Norwalk, CT) that
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Ficure 2-28. External knot as described by Reich
and McGlynn.? It is tied as shown and then
slipped back in by traction. Hemostasis cannot be
achieved with this knot which is used only to

may allow many endoscopic procedures to be
performed readily. The first is a fully auto-
matic clip applier. The clip is large enough
to allow the pelviscopic surgeon to control
moderate-size blood vessels. It is composed
of a titanium material, similar to clips that
are presently available for general surgical
techniques. This clip applier passes through
a 10-mm sheath. The second instrument is a
stapling device similar to the GIA instru-
ment used to transect and anastomose tis-
sue. The new instrument passes through the

Ronald L. Levine

approximate tissue. (Reprinted from The Journal
of Reproductive Medicine, ref. 2, with permis-
sion.)

10-mm sheath and places six rows of stag-
gered vascular staples while a knife blade
simultaneously divides the tissue. The sta-
ples hemostatically seal each side of the di-
vided tissue. The end result is a 30-mm sta-
ple line. With this control, one can easily
ligate and divide the infundibulopelvic liga-
ment and even conceivably the uterine ves-
sels and broad ligament. The application of
these pioneering instruments and others on
the horizon will open many new avenues for
endoscopic surgery.

Ficure 2-29. Irrigation/aspiration
cannula is controlled by pushing the
spring-loaded buttons. The tube fits
through a 5-mm cannula. (Courtesy
of Karl Storz Endoscopy—America,
Inc.)
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Techniques

JOHN M. LEVENTHAL

The history of pelviscopic surgery is well
documented in Chapter 1 by Professor Kurt
Semm, who is almost solely responsible for
the introduction and early development of
this field.! As presented in Chapter 2, the
increasing application of these techniques,
known variously as operative laparoscopy,
advanced laparoscopic surgery, extended lap-
aroscopic surgery, and particularly in Ger-
many as “pelviscopy,” has inspired signifi-
cant rethinking of the appropriate surgical
approach to many problems previously
thought to be amenable only to open sur-
gery,>3* particularly with respect to proce-
dures involving infertility in women. It is in
this group of patients that the term pelviscop-
ic surgery is perhaps most appropriate, but
it is essential to a full understanding of
these modern techniques that the reader ap-
preciate that advanced operative laparoscop-
ic surgery is not confined, as its more lim-
ited synonym might imply, to the pelvis. An
increasing number of procedures above the
pelvic brim, in both men and women, have
been described that constitute appropriate
additions to the list of applications of these
procedures. In this chapter we discuss the
principles of operative gynecologic endos-
copy, training of the operative laparoscopist,
techniques common to the most frequently
performed pelviscopic procedures, and fi-
nally the advantages advanced laparoscopy
appears to offer over open surgery. As stated
in the Preface, there is presently no concen-
sus among the American medical commu-

There is only one good, knowledge, and one
evil, ignorance.
SOCRATES

nity regarding the use of terms for this type
of endoscopic gynecologic surgery. This au-
thor, as well as many others, favors the term
pelviscopic surgery, and this designation is
used in this chapter as well as Chapters 9
and 11. The specific techniques of this sur-
gery required for specialized applications
are covered in greater detail in subsequent
chapters.

Principles

As common sense dictates, the principles
that form the basis of pelviscopic surgery are
no different from those that apply to any
form of abdominal surgery. Good surgical
technique is, after all, basic to any proce-
dure, and the surgeon must at all times be
uncompromising in its application. During
pelviscopic surgery, for example, attention
to hemostasis, care in the handling of tissue,
accurate knowledge of both normal and
pathologic anatomy, and the identification
of various disease states are no more or less
important than they are at open surgery.
The experience and skill the prudent sur-
geon develops at laparotomy must indeed be
conveyed in exactly the same measure to en-
doscopic surgery.

The development of proficiency and skill
for advanced laparoscopy is an evolutionary
process that depends and builds on the ac-
quired skills of the surgeon in many areas of
surgery. Perhaps the most obvious are skill
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and confidence in the techniques of basic la-
paroscopy, but good surgical judgment in
general remains the cornerstone of all suc-
cessful surgery. The demands of the more
extensive tissue and instrument manipula-
tion in the “closed” environment of pelviscop-
ic surgery require a finely tuned sense of
clinical judgment with respect to the limita-
tions as well as the possibilities of the proce-
dure. The specificity of this judgment is
probably not intuitive but must be devel-
oped with advancing experience in each of
the specific pelviscopic procedures. In this
respect, pelviscopic surgery or operative lap-
aroscopy is no different from any other sur-
gical technique. However, from the outset it
must be appreciated that, in other respects,
some significant differences do exist. Per-
haps principal among them is the necessity
to manipulate tissue with instruments alone.
It takes considerable experience to become
accustomed to accurate perception without
the direct tactile sense and tissue handling
available at open surgery. The experienced
diagnostic laparoscopist has of course devel-
oped this sense of “instrument tactility” to
some degree and is able to bring this valu-
able knowledge to the learning of the more
complex procedures involved in this surgery,
including extirpation, destruction, and re-
pair of tissue and organs. In addition to
those basic tenets of surgery applicable to all
operative procedures, however, there are
some principles of technique that have par-
ticular significance for pelviscopic surgery.

Visualization

There is a subtle but important distinction
between adequate visualization and ade-
quate exposure. The distinction is more or
less obvious at laparotomy where it is possi-
ble to visually evaluate areas of the abdo-
men which the limitations of the chosen in-
cision place outside the possibility of
surgical manipulation. However, at pelvi-
scopic surgery this distinction is less appar-
ent. If the critical placement of the laparo-
scope and secondary puncture sites is correct,
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it is usually possible to surgically manipu-
late tissue in virtually all areas visualized.
Although the subject is discussed in greater
detail in connection with specific procedures,
this distinction must be considered one of
the advantages offered by the endoscopic ap-
proach.

Visualization of the tissues and organs of
the pelvis and upper abdomen as well as of
pathologic states existing in those organs
has some additional importance for pelviscop-
ic surgery. In the absence of the direct
sense of touch, the experienced pelviscopist
must rely heavily on the appearance of the
tissues and organs visualized. The correla-
tion between appearance and function is of
course based on the overall experience of the
surgeon, not only at open surgery but at la-
paroscopy as well. This dependence on expe-
rience further underscores the importance of
prior training and acquired competence.

Instrumentation

As discussed in Chapter 2, there are few ar-
eas of surgery that require greater attention
to the instrumentation used for the proce-
dures undertaken than that of pelviscopic
surgery. It goes without saying that, apart
from the health and condition of the patient
and the experience of the surgeon, the avail-
ability of the proper instruments determines
the extent and type of surgery that can be
safely performed. As noted in Chapter 2, a
wide variety of rather special instruments
and equipment must be available and in
good working order (see Fig. 1-22). Inas-
much as proficiency implies familiarity, it is
appropriate to say that the surgeon, to be
considered qualified in pelviscopic surgery,
should be thoroughly “comfortable” with the
use of all of these specialized instruments.

Training

The training of the surgeon in any operative
technique is a process involving a number of
important factors, chief among which is the
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overall surgical experience he or she brings
to learning the new procedure. Both innate
and acquired manual dexterity are probably
characteristic of every surgeon. However,
the endoscopist, because of the impossibility
of handling tissues directly, is required to
have an especially well developed dexterity
with instruments. The dexterity must be
even more finely developed by the operative
laparoscopist, who must learn to utilize a be-
wildering array of instrumentation for intri-
cate manipulation and frequently precise re-
moval and repair of tissues. Adroitness is
only a part of the picture, however; judg-
ment is equally, if not much more, impor-
tant. With all surgery, and certainly with
endoscopic surgery, when to operate, when
not to operate, and when to stop operating
are as important as how to operate. The pro-
cedures encompassed by endoscopy, like
those of all surgery, require the surgeon to
have more than the mechanical ability to
position the patient and manipulate the op-
erating instruments. They demand a con-
stantly prepared and observant mind secure
in the knowledge, and alert to the multitude
of pathophysiologic possibilities, of the pel-
vis as observed through the laparoscope. The
knowledge must come first-hand, acquired
mainly with hands-on experience with the
instruments and an eye at the laparoscope.
The training of the laparoscopist must in-
deed be evolutionary and place great empha-
sis on prior laparoscopic experience.

The acquisition of skill in operative endos-
copy is therefore a process that begins with
skill as a surgeon. Such a statement is in-
tended to emphasize an important point but
is not helpful for the surgeon in quest of
training in advanced operative laparoscopy.
There are an increasing number of short
coursesin operative laparoscopy or pelviscop-
ic surgery being offered throughout the
world. Many are nothing more than didactic
lectures illustrated with color slides or vid-
eotapes, a few of which have been made by
the lecturers and most of which have been
borrowed from the relatively few experts in
the field. They are of little value to the ear-
nest student and are perhaps detrimental to
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both the surgeon and the prospective patient
in the sense that they may leave the regis-
trant with the illusion that the course has
bestowed an expertise that in fact does not
exist. Other courses, taught by accomplished
laparoscopists and offering sufficient hours
of hands-on experience with training models
or tissue to allow the student to begin to ac-
quire truly new skills, represent the type of
training that should be sought by those with
genuine interest and realistic aspirations.
The student should return from such a
course resolved to employ his or her newly
learned techniques only on training models
until truly comfortable enough with the ba-
sic skills required to ensure the patient’s
well being. Adequate training in operative
endoscopy is therefore, in every sense, post-
graduate in nature. As the minimum re-
quirement, the surgeon wishing to become
proficient in these procedures should bring
to the learning experience an exceptional
ability in laparoscopy. However, pelviscopic
surgery is not merely an extension of lap-
aroscopy. Moreover, just as radical hyster-
ectomy with pelvic lymph node dissection is
not for every gynecologic surgeon, operative
laparoscopy or pelviscopic surgery is not for
everyone. It is sometimes difficult to resist
the temptation of new techniques, and we
surgeons are seldom in short supply of ego.
However, pelviscopic surgery calls for hon-
est self-appraisal of one’s true interests and
abilities. Thoughtful consideration in this
regard generally results in the appropriate
choice for any individual and goes far to en-
sure the best care for the prospective pa-
tient.

Technique and Preparation

It is not our purpose to describe in detail the
techniques involved in this surgical proce-
dure, as many are described in later chap-
ters. There are, however, some basic tech-
niques that are common to most procedures,
and it is these techniques that form the basis
of this part of the chapter.

It cannot be overemphasized that the first,
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and critical, focus of any gynecological endo-
scopic procedure is preoperative prepara-
tion. In a discussion of this important phase
of technique, we have found it useful to
think of preparation as applying to three
general areas: the surgeon, the patient, and
the operating room.

Preparation of the Surgeon

Preparation of the surgeon for operative la-
paroscopy is as important as preparation of
the patient and starts with specific and de-
tailed knowledge of the patient and his or
her condition. Well prior to surgery, a de-
tailed history should be evaluated with a
trained mental distillation of the pertinent
information. This step ensures that most
conditions can be anticipated to some degree
and objectively examined so that appropri-
ate endoscopic treatment can be performed.
At the moment of the first view through the
laparoscope in any particular case, all of the
prior training, experience, and preoperative
preparation of the surgeon must come to-
gether to achieve the best possible under-
standing of the patient’s problem, to select
the best surgical approach to its solution,
and finally to accomplish the procedure in
the most skillful and professional manner.
Only when this approach is consistently ac-
complished with confidence and organiza-
tion can the endoscopic surgeon be consid-
ered adequately trained.

The reader may be somewhat surprised to
be asked to consider “preparation” of the
surgeon as a part of the technique of a surgi-
cal procedure. On closer consideration, how-
ever, there would probably be universal
agreement that this aspect, usually taken
for granted, is perhaps the most important.
Considerably more than the mechanical
ability to position the patient and manipu-
late the instruments is demanded of all
surgeons and certainly no less so for the
laparoscopist. In fact, the “closed”
environment of pelviscopic surgery makes
an especially stringent demand on the sur-
geon to have a keen eye and a well prepared
mind. First, an accurate history is critically
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important. It is greatly preferred that the
laparoscopist personally take a complete
history of the patient and devote sufficient
time to its review to possess a thorough un-
derstanding of the problems presented and
the implications they may have for the pro-
posed endoscopic procedure. In this regard,
there must be adequate time devoted to
studying prior laboratory data, notes, opera-
tive dictations, visual documents of previous
operative procedures if available, radio-
graphs, and any sonographic or radiologic
diagnostic studies that have been conducted.
It should be remembered that conditions ex-
isting in the pelvis or abdomen may well
have been overlooked by previous surgeons
or may have arisen since the time of the
prior operation. The endoscopic surgeon who
is completely prepared and experienced not
only is equipped to deal technically with the
surgical procedure but also is unlikely to
miss minimal or obscure conditions that are
important, and sometimes critical, to the
overall management of the patient.

The prepared laparoscopist is the best la-
paroscopist—a basic principle of endoscopic
surgery that cannot be overemphasized. At
least two implications should be evident.
First, the surgeon desiring to perform exten-
sive endoscopic surgery is operating at a
level of technical skill not generally de-
manded of the diagnostic laparoscopist;
therefore he or she must have achieved sig-
nificant expertise in all of the operative
techniques required before attempting any
such procedure. The patient deserves noth-
ing less. Second, it should not need stating
that the laparoscopist must be the primary
surgeon. The practice of “turning” cases to
the less experienced cannot be supported in
the case of advanced operative laparoscopy.
The student must spend many hours using
the pelviscopic trainer and nonvital tissue
before bringing his or her newly acquired
skill to the operating table. After this prepa-
ration, more hours of direct observation and
minimal manipulation under the close su-
pervision of the experienced laparoscopist
must go into “preparation” of the surgeon.
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Preoperative Preparation
of the Patient

As with any proposed surgical procedure,
the first step is to discuss the procedure with
the patient. It is essential not only for the
medicolegal considerations of present-day
practice (see Chap. 22) but, more impor-
tantly, so the patient has a thorough under-
standing of exactly what the surgeon wishes
to accomplish. It is particularly important to
the proper and adequate preparation of the
patient that explanation of the proposed sur-
gery include discussion of the overall condi-
tion, the expected pathologic findings, and
specific plans for their correction as well as a
careful summary of the pertinent risks. In-
asmuch as the initial talk with the surgeon
is often frightening and intimidating to the
patient, it is good practice to encourage the
patient to call with any questions that arise
after the in-office discussion. The prepara-
tory discussion is often an ideal time to
bring up the subject of visual documentation
and indicate to the patient (and others who
may accompany the patient) that there will
be the opportunity postoperatively for re-
viewing videotapes or pictures obtained dur-
ing the procedure. Visual documentation is
routine in our practice and is encouraged for
a variety of reasons. A complete discussion
of the importance of documentation and the
specific techniques involved in pelviscopic
surgery may be found in Chapter 11.

Most pelviscopic procedures can be per-
formed in the hospital outpatient surgical
setting, with the patient planning on dis-
charge the same day as surgery. Preopera-
tive laboratory work varies from one institu-
tion to another but should include, as a
minimum, hemoglobin or hematocrit deter-
mination, and urinalysis; for patients over
the age of 35, an electrocardiogram and
chest x-ray may be considered. Other studies
specific for the patient’s condition and im-
portant to the postoperative course may also
be done at this time.

As mentioned earlier, pelviscopic surgery
finds increasing application in patients of
both sexes. However, the remaining discus-
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sion is confined to the gynecologic patient,
with whom the author is most familiar.

Although the subject of anesthesia for en-
doscopic surgery is thoroughly discussed in
Chapter 13 and is not included here, we
should state that our preference is for gen-
eral endotracheal anesthesia, except in ex-
ceptional circumstances.

Preparation
of the Operating Room

Perhaps more so than with open abdominal
surgery, it is vitally important that the oper-
ating room be thoroughly prepared for endo-
scopic procedures well in advance of the op-
eration. In its simplest sense, this means
that all of the appropriate equipment, in-
struments, and solutions must be prepared
and ready for use before the patient goes to
sleep. Pelviscopic surgery usually involves
the division of tissue and always carries
with it the possibility of unexpected bleed-
ing. If bleeding occurs, it will be in a “closed”
space accessible only to manipulation of the
pelviscopic instruments; therefore it is criti-
cal that not only every instrument be sterile,
unwrapped, and available in the room but
that each instrument be in top working or-
der as well. Every possible contingency must
be anticipated. Equally important and de-
serving of special mention are the personnel
involved on the surgical team. The operat-
ing team of nurses and technicians must be
thoroughly experienced in pelviscopic sur-
gery and completely familiar with all of the
equipment and instruments used. This de-
gree of preparation frequently calls for a
marked change in attitude and approach by
those in supervisory positions in the operat-
ing room. Although it may be desirable from
the teaching standpoint to rotate inexperi-
enced scrub and circulating personnel
through cases of diagnostic laparoscopy, it is
usually counterproductive with cases of
complex laparoscopic surgery. The special
instruments and equipment used for pelvis-
copic surgery or operative laparoscopy are
not only frequently unique, they are often
delicate and require that those handling
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them have experience in special techniques
of cleaning, assembly, and sterilization. This
degree of expertise is not merely desirable, it
is essential to the efficacy of the procedure
and the safety of the patient. Therefore it is
strongly recommended that interested and
skillful personnel be permanently assigned
as part of the pelviscopic surgery team, and
that they alone be responsible for the main-
tenance, readiness, and replacement of
equipment. It should be the job of this dedi-
cated team to ensure the completeness and
workability of all instruments and equip-
ment before the patient arrives in the oper-
ating room. This step reduces anesthesia
time and goes far to ensure the smooth con-
duct of the procedure.

To help maintain the continuing dedica-
tion and spirit of the pelviscopic surgery
team, it is good practice to involve them in
as many aspects of patient care as possible.
Holding frequent seminars and discussion
groups and making sure that their sugges-
tions and comments are given real consider-
ation proves to be of lasting benefit to both
surgeon and patient. The level of training
and motivation of the team is critical to the
best interests and efficiency of the pelvisco-
pic surgeon, who should be actively and reg-
ularly involved in the in-service education
programs and administrative matters affect-
ing them. As new equipment, instruments,
and techniques are introduced, they should
be the subjects of regular discussion ses-
sions. If this devotion to team involvement is
consistent, the efforts are rewarded many
times over by smooth, efficacious surgery ac-
companied by low morbidity and complica-
tion rates.

The surgeon also must play an important
inspection role in the preoperative prepara-
tion of the operating room for endoscopic
procedures. Minimally, it should include
testing the equipment discussed in Chapter
2. Specific mention is made of checking the
insufflator and reserve gas supply, making
sure there are spare bulbs for the light
source, overseeing the setup of the documen-
tation equipment, and visually inspecting
the sterile instrument table(s) to ensure that

43

everything even remotely necessary is in the
room. Once the surgeon is scrubbed and
gowned, the inspection should include a fi-
nal testing of the working condition of most
common instruments.

Thus the preparation of the surgeon, the
patient, and the operating suite are all es-
sential areas of the overall technique and,
although they do not guarantee it, are vital
to the success of the pelviscopic procedure
undertaken. Having considered the mea-
sures that must precede the actual surgery,
it is appropriate now to move the discussion
to the more technical aspects of advanced
operative laparoscopy. In so doing we pro-
ceed from those aspects that apply tq all
cases to those that have narrower, less fre-
quent application.

Pelviscopic Surgical
Techniques

Procedures Common
to All Pelviscopic Operations

Once the patient has been anesthetized and
properly positioned on the operating table,
the first step of any pelviscopic procedure is
a brief bimanual examination. It is done pri-
marily to determine the position of the
uterus but also to identify any previously
undetected adnexal enlargements as well.
At the completion of the bimanual examina-
tion, the cervix is fixed with an instrument
that allows manipulation of the uterus and
chromotubation. We have found either the
vacuum apparatus of Semm or the cannula
designed by Cohen, fixed with a single-
toothed tenaculum, to be equally effective
for these purposes. Many excellent alterna-
tives are available, but it should be remem-
bered that if tubal patency is in question or
will be reestablished during the procedure it
is essential that whatever instrument is
used it must be tightly approximated to the
external cervical os to ensure that there is
no back-leakage of dye during chromotuba-
tion.
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Pneumoperitoneum

The laparoscopic part of the procedure is
then begun. Pneumoperitoneum is estab-
lished as discussed in Chapter 2. Levine em-
phasized that during insufflation the abdom-
inal wall should be elevated by the surgeon
just above the level of the symphysis so as to
present a right-angle target to the needle
(Fig. 3-1). As for any laparoscopic procedure,
it is important to remember that the needle
must always be placed in the midline and
directed toward the hollow of the sacrum
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Ficure 3-1. Manual elevation
of the abdomen for Verres
needle insertion. (Reprinted
from ref. 11, with permis-
sion.)

during its insertion. The experienced sur-
geon is usually able to tell when the perito-
neum has been punctured, but it is good
practice to attach the barrel of a hypodermic
syringe, containing a few milliliters of ster-
ile saline, to the insufflation needle to en-
sure that there is good gravity flow of the
saline into the peritoneal cavity. Insuffla-
tion (Fig. 3-2) can then begin using appro-
priate equipment. As presented in Chapter
2, it is here that we encounter the first real
difference in technique between diagnostic
laparoscopy and pelviscopic surgery.

Ficure 3-2. Rounded disten-
tion of the abdomen after ini-
tial pneumoperitoneum.
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Whereas any laparoscopic insufflator can be
utilized for laparoscopy alone, proper instru-
mentation for pelviscopic surgery virtually
dictates the use of an automatic, electroni-
cally controlled insufflator.

Initial Placement
of Transabdominal Instruments

After withdrawing the insufflation needle, a
semilunar or vertical incision is made (de-
pending on the anatomic configuration of
the umbilicus) of sufficient size to tightly ac-
commodate the laparoscope cannula. The
cannula with trocar is then inserted in a
manner similar to the insufflation needle,
making a Z tract for better hemostasis. The
surgeon takes particular care to aim the in-
strument toward the midline of the hollow of
the sacrum and away from any of the large
vessels. Usually this direction is the same as
that when aiming for the uterine fundus. We
strongly recommend the use of a conical-
tipped trocar, as distinguished from one
with a pyramidal cutting tip. (Trocar and
laparoscope insertion is also discussed in
Chapters 1, 2, and 4.) The latter is much
more likely to damage vessels in the abdom-
inal wall and possibly cause a hematoma
along the cannula tract. Should the fundus
of the uterus be hit by the trocar, the small
amount of bleeding that results may be eas-
ily controlled by coagulation. Once the can-
nula is in the abdomen, we have found it
useful to simply release a small portion of
gas to ensure that there is no fecal odor,
which would indicate an intraluminal perfo-
ration of the bowel. Once confident of place-
ment of the cannula tip, the gas tubing
should be attached to the cannula and gas
flow restored. The observation of a back-flow
pressure below 15 mm Hg gives further as-
surance that the tip is in the free peritoneal
cavity. The reader is referred to the section
on entry (see Chap. 2) for further discussion.

The laparoscope itself (we prefer a 10-mm,
0° instrument) is then inserted and visually
followed down the cannula by the surgeon to
further ensure free placement of the cannula
in the abdominal cavity. It must be empha-
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sized here that for pelviscopic sugery, or for
any form of advanced laparoscopic surgery,
there is no place for the single puncture, or
“operating laparoscope.” The intricate ma-
nipulation of tissue required for this type of
surgery requires that the surgeon have a
maximum range of motion and that the view
of the tissues being handled be as flexible as
possible. Such a situation is almost never
possible with the single puncture laparos-
cope where the instrument channel and opti-
cal axis are parallel and fixed.

Once the laparoscope has been inserted,
the first observations should be for any pos-
sible damage from the perforating instru-
ments and for distention of the urinary blad-
der. Should the bladder be full and
obscuring a complete view of the pelvis,
catheterization is accomplished with a small
French catheter and a culture obtained if in-
dicated.

The next step is establishment of second-
ary puncture sites. The number of such sites
should be kept to a minimum but must be
sufficient to accomplish the proposed opera-
tion. For simple cosmetic purposes, we pre-
fer to place secondary puncture incisions be-
low the level of the pubic hairline if possible.
For this reason, usually while the pneumo-
peritoneum is being established, a No 10
scalpel blade may be used as a sterile “razor”
to shave the pubic hair for a centimeter or
two below this line. The first such site, usu-
ally placed in the midline, is utilized for a
manipulating probe during the laparoscopic
inspection of the pelvis and upper abdomen.
During the inspection, the surgeon usually
is able to determine the location and number
of additional secondary sites necessary for
the procedure contemplated. The actual
placing of the secondary site cannula and
trocar in every case should be directed by
laparoscopic visualization so that inadver-
tent damage to intraperitoneal structures
can be avoided. With few exceptions, the di-
rection of placement of the secondary trocar
must be toward the midline and away from
the vital, fixed structures of the pelvic side
walls. We have found it useful to attach the
video camera before making the secondary



46

punctures so that their placement can be
visualized by the entire team, keeping in
mind the principle that the more eyes avail-
able for observation the better and safer is
the procedure. This team approach has pre-
vented more than one potential problem
over the years.

In certain cases, such as with the laparos-
copic laser where the angle of the beam to
the target tissue is critical or where upper
abdominal procedures are contemplated, it
may be appropriate to place the initial sec-
ondary sites above the pubic hairline. It
should be remembered that cosmetic consid-
erations, although important, are in the end
secondary to the demands of accurate, safe
surgery. There are times when additional
secondary sites must be chosen in the upper
abdomen or out toward the flank. So long as
such placement does not compromise abdom-
inal organs or threaten uncontrollable
bleeding, the principle of convenience for
surgical technique should be followed. Be-
fore puncturing the abdominal wall with
any instrument it is appropriate to back-
light the intended site with the laparoscope
to avoid damage to large blood vessels in the
subcutaneous layers and to then follow the
intraperitoneal path by direct laparoscopic
visualization.

The use of multiple secondary puncture
sites is the usual case with operative la-
paroscopic procedures, which means that a
number of cannulas of various sizes must be
in readiness on the instrument table.

Laparoscopic Inspection

The secret of successful and complete la-
paroscopic evaluation of the pelvis and up-
per abdomen is organization. There is no
better time to involve the entire pelviscopic
surgery team than during the initial inspec-
tion, and their attention should be directed
to the video monitor. The video technique is
basic to every laparoscopic procedure and
should be used throughout the entire case. It
is also useful to comment aloud as the or-
derly investigation of the abdomen proceeds.
Not only does this method further involve
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the other personnel in the case, it frequently
serves as the basis for their reminding the
surgeon of some condition described earlier
but later forgotten. Comments are easily re-
corded as part of the videotape using a small
lapel-type microphone clipped to the upper
part of the surgeon’s gown and connected to
the VCR preamplifier.

An orderly anatomically organized ap-
proach, allowing close visual inspection of
every organ and space possible, should be
developed by the pelviscopist and used con-
sistently in each case. Although the area of
the contemplated surgery may be the focus
of attention, the surgeon must be careful not
to become so preoccupied with it as to ne-
glect equally careful inspection of all other
areas before beginning the operative proce-
dure itself.

The organs of the pelvis lend themselves
well to symmetric, systematic evaluation.
The usual approach is from one side around
to the other starting with the infundibulo-
pelvic ligament at the pelvic brim. A general
observation of the condition of the bladder,
uterus, and rectosigmoid should be followed
by a systematic inspection of the ovary, fal-
lopian tube, and broad ligament on each
side. Care should be taken to rotate and lift
the ovary, observing its entire cortical sur-
face if possible, by placing an atraumatic
forceps on the ovarian ligament for manipu-
lation. It should not be forgotten, for in-
stance, that endometriosis of the ovary often
involves the lateral cortex, which is in appo-
sition to the medial leaf of the broad liga-
ment. This area is seen only with some ma-
nipulation and so can be easily overlooked.
As the inspection proceeds, it is perfectly ap-
propriate, and often necessary, to divide
(and if possible remove) adhesions that hin-
der visualization. Judgment must be exer-
cised in this regard, however. Adhesions
that obscure areas not likely to be involved
in the problem under investigation or in its
treatment are probably best left undis-
turbed. The entirety of the fallopian tube
should be observed. Attention to its caliber,
course, and color often suggests the presence
of endosalpingeal disease or reveals tubo-
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ovarian adhesions possibly responsible for
impaired ovum pickup. The condition of the
tubal fimbriae, especially in cases of infertil-
ity, should always be observed and carefully
documented either visually or verbally. The
round ligaments should be traced to their
disappearance into the internal inguinal
rings, and, if possible, the caliber of the ring
noted for the possibility of hernia formation.
Detailed inspection of the viscera should be
followed by an area inspection of the parie-
tal peritoneum for active endometriosis, Al-
len-Masters scarring, or other abnormali-
ties.

It should never be forgotten that laparos-
copy affords a rare opportunity for direct ob-
servation of areas of the body otherwise hid-
den from view. The unique nature of this
opportunity must be appreciated by the sur-
geon so that the observations not be casual
or “routine.” Each patient is different. Care-
ful observations become a vital part of the
record of the patient, sometimes proving to
be critical to medical care at some future
date. This opportunity must be seen for what
it is and the observations recorded as care-
fully and accurately as possible. Because the
opportunity is unique. accurate visualiza-
tion and evaluation of the upper abdomen is
no less important than that of the pelvis.
Neglecting to take the time for this essential
observation, which not infrequently un-
masks unsuspected pathology, is to be con-
demned.

For visualization of the upper abdomen, it
is convenient to start in the right lower
quadrant, with the vermiform appendix if
present, and proceed up the right peritoneal
gutter to the right lobe of the liver, dome of
the gallbladder, and right hemidiaphragm.
The inspection is then carried across the
midline, past the falciform ligament and the
left lobe of the liver, to the greater curvature
of the stomach and down the left side to the
sigmoid and pelvic brim, making note of the
serosal surface of those portions of the large
and small bowel encountered. If inspection
reveals the presence of an unsuspected le-
sion of the liver, the surgeon should not hesi-
tate to consider pelviscopic biopsy by a
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punch technique or percutaneous needle. An
exception to this approach is worth mention-
ing. If the hepatic lesion resembles a heman-
gioma, it is probably better to leave its diag-
nosis to other, less invasive means because
of the probability of initiating significant,
and possibly uncontrollable, bleeding.

Only when a complete visual inspection
has been made (and, if possible, documented
on film or videotape) should the surgeon pro-
ceed to the planned operative pelviscopic
procedure or to additional surgery dictated
by the inspection findings.

Biopsy of an endometrioma is usually
done as an integral part of its extirpation
and is described below (see Ovarian Biopsy).
It is, however, occasionally important to
have the capability of removing a sample
from the wall of the structure to confirm a
benign state. Following aspiration of the
contents of the endometrioma, biopsy can be
accomplished by firmly grasping the par-
tially collapsed wall in locking atraumatic
forceps through one secondary site while us-
ing the serrated scissors through another to
excise the portion of wall held on stretch.
The forceps, with the specimen intact, are
then eased back through the secondary can-
nula and the tissue submitted for frozen or
permanent section.

Should it be important to biopsy an endo-
metriotic implant on the serosal surface of
the tube, only a shallow bite of tissue should
be obtained, and no coagulation of the site
should be attempted. It is usually inadvisa-
ble to obtain such a biopsy in a woman
whose fertility potential should be pre-
served. A technique similar to that used
with the tube is employed for implants oc-
curring on the serosa of the bowel, but ex-
treme caution must be exercised. With the
possible exception of low power laser, de-
structive thermal energy must not be used on
the bowel at pelviscopic surgery because of
the likelihood of necrosis and delayed perfo-
ration. It is definitely the better part of valor
to leave the treatment of surface bowel endo-
metriosis to postoperative suppressive medi-
cal therapy. (The reader is referred to Chap.
17 for further discussion of endometriosis.)
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Specific Pelviscopic Procedures

Many maneuvers and procedures are com-
mon to almost every pelviscopic operation. It
is to those that our discussion now turns.
(The reader is referred to Chapters 5, 6, 8—
10, 16, and 17 for further information on
technique.)

Adhesiolysis and Resection

Adhesions of the pelvis, and frequently of
the upper abdomen as well, are the result of
an inflammatory process, which in turn is
the physiologic “healing” reaction of the
peritoneum to endometriosis, infection, or
previous surgery. Although seldom the
source of abdominal pain, adhesions are fre-
quently involved causally in infertility and
as such are the proper subject of pelviscopic
surgery. When interfering with the process
of laparoscopic inspection, as discussed
above, or if the apparent cause of a specific
problem, adhesions should be lysed and if
possible removed. The technique conforms to
good surgical principles and starts with
careful observation, conducted at high mag-
nification, for determining the degree of vas-
cularization of the adhesion and identifing
tissue planes between the adhesion and the
organs to which it is attached. Blunt, indis-
criminate teasing of vascularized adhesions
usually results in needless bleeding and
should be avoided. The most effective tech-
nique is to place the adhesion under coun-
tertraction with atraumatic forceps, identify
the course of the contained blood vessels,
and apply heat coagulation to the vascular-
ized area with crocodile forceps (Fig. 3-3).
Bipolar, or even unipolar, electrocoagula-
tion may also be used if appropriate care is
exercised to avoid injury to other tissues. In
some cases surface coagulation with a but-
ton electrode or point endocoagulator is ade-
quate to ensure hemostasis at the time of
division of the adhesion. When adhesions in-
volving the fallopian tube are divided, ex-
treme care must be taken to avoid injury to
the tube itself. It is best accomplished by uti-
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Ficure 3-3. Thermal coagulation unit with Semm
crocodile forceps (bottom) and point coagulator.
(Courtesy of WISAP, Sauerlach, West Germany.)

lizing laser, the heat endocoagulator, or very
low electrocoagulating current. The sharp
high-frequency unipolar knife or needle
used at a low current setting, is a useful in-
strument for this purpose, allowing the sur-
geon to incise a very thin coagulated line of
tissue close to the tube without subjecting it
to damage.

Postinfectious adhesions are more often
thin and relatively avascular responding to
careful blunt dissection, whereas postopera-
tive adhesions are usually denser, better
vascularized, and require hemostatic control
and sharp division. In the former case, trac-
tion between instruments or countertraction
with a single blunt instrument commonly
results in separation of the adhesion in a
tissue plane, allowing the surgeon to either
remove it or divide it cleanly. When freed,
the adhesion should be cut and removed
through one of the secondary puncture can-
nulas. In the case of denser postoperative
formations, it is sometimes possible only to
coagulate and divide the adhesion, leaving it
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attached to the organs involved. In the inter-
est of minimizing the re-formation of adhe-
sions, it is always desirable to both divide
and remove the adhesion if it can be done
without damaging the attached organs.
Bowel adhesions involving the uterus or ad-
nexae present a challenge and require con-
siderable experience. When their origin has
been postoperative, it is usually possible,
with patience, to completely restore the nor-
mal anatomic relations. It is mandatory in
such cases to be able to visualize the line of
attachment of the adhesion to the peritoneal
serosa. It is best accomplished by placing the
adhesion under considerable stretch and ob-
serving the “white line” of the peritoneal re-
flection. In this instance, the adhesion is
best divided with CO; laser, sharp hook scis-
sors, or a sharp knife, cutting carefully
along the line of reflection. On the other
hand, when the adhesion is the result of
long-standing endometriosis and involves
the rectosigmoid and posterior uterus, it is
usually wiser to make no attempt at sepa-
rating the attached organs. Not infrequently
in such cases where the rectum or rectosig-
moid has become densely adherent to the
back of the uterus, the medial leaves of the
broad ligaments are drawn toward the mid-
line, often carrying with them the ureters,
which can easily be damaged in the attempt
at adhesiolysis. In the case of bowel adhe-
sions, the work should proceed in small steps
and only under direct vision, allowing posi-
tive identification of each area of tissue, its
attachments, and its contained blood ves-
sels. Hemostasis should be maintained as
the work progresses and not left to correc-
tion after the fact of significant bleeding. Bi-
polar coagulation with paddle-shaped for-
ceps is convenient for this purpose, although
the button electrode is also useful. When
possible, any vessels in the proposed incision
line should be coagulated before they are di-
vided. Inevitably some vessels escape detec-
tion and bleeding ensues. Control with bipo-
lar forceps and minimal coagulating current
is preferred if the bleeding site is accessible.
If not, the button probe, with use of either
thermal or unipolar energy, should be used.
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The loop ligature is also an excellent means
for accomplishing hemostasis.

Adhesiolysis probably finds its most fre-
quent application in cases of female infertil-
ity, where reestablishment of the normal an-
atomic relations between the uterus, tubes,
and ovaries is important. However, the occa-
sional patient complaining of chronic pain
sometimes benefits from removal of an adhe-
sion that distorts the bowel, ovary, or tube in
such a manner as to cause intermittent or
chronic pain.

Pelviscopic Biopsy

It is occasionally the purpose of pelviscopic
surgery to obtain tissue for histologic exami-
nation. Biopsy at laparoscopy may differ
from that at pelviscopic surgery in extent
and instrumentation available. For exam-
ple, biopsy of an endometriotic implant is an
important step for establishing that diagno-
sis and is essentially no different in either
procedure. The simplest, least traumatic
method involves use of toothed biopsy for-
ceps, which are found in most laparoscopy
sets. Although usually adequate for small
implants, these forceps are not capable of se-
curing much tissue. The range of instrumen-
tation available to the pelviscopist, however,
allows sampling of tissue in much the same
way as at open surgery. The biopsy forceps
are supplemented with sharp unipolar
knives, scissors of many types, and an entire
range of grasping instruments, enabling the
surgeon to obtain generous samples of the
tissue to be examined and to control hemo-
stasis in the process (see Chap. 2).

Biopsy of Endometriosis

Implants of endometriosis are most com-
monly found in the cul-de-sac and on the
uterosacral ligaments in areas easily and
safely available for biopsy (see Chap. 17).
Occasionally, peritoneal implants overlay
vital structures such as the ureter or iliac
vessels, or they may involve the bladder or
bowel serosa. Because the biopsy is primar-
ily for confirmatory purposes, a representa-
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tive lesion in a biopsy-safe area should be
chosen. When it is not possible, a generous
biopsy specimen can often be obtained (even
from the pelvic side wall) by grasping the
surface of the parietal peritoneum adjacent
to the implant with atraumatic grasping for-
ceps, elevating it away from the vital struc-
ture, and excising the tissue with the sharp
unipolar knife or the hook scissors. It is
probably unnecessary to close the resultant
defect in the peritoneum, as second-look la-
paroscopy consistently shows complete non-
adherent healing. Some authors have advo-
cated suturing the defect using the
endosuture technique to be described later
in this chapter.! There appears to be little or
no advantage to doing so. It is important,
however, especially when a small specimen
has been obtained with biopsy forceps, to co-
agulate the site in order to destroy any re-
sidual endometriosis and secure hemostasis.

Although it is preferable to obtain biop-
sies without the use of electrocoagulation,
which can distort the histology, it is possible
to utilize a high-frequency unipolar current
for cutting while protecting the tissue at the
same time. The toothed biopsy forceps, insu-
lated for unipolar coagulation, are used. The
lesion is grasped and the forceps closed com-
pletely over the tissue. A cutting current
then applied to the forceps results in divi-
sion of the tissue with coagulation of the bi-
opsy site while protecting the tissue within
the jaws of the instrument from damage.
(The current flows over the surface of the
instrument into the site and does not course
through the tissue itself.) Deeper biopsies
can be obtained by placing the forceps back
into the same site and removing additional
tissue in a similar manner.

Ovarian Biopsy

There are two general reasons for obtaining
biopsy tissue: (1) evaluation of ovulatory
and endocrinologic activity; and (2) determi-
nation of the histologic character of solid or
cystic ovarian lesions.

The histologic examination of ovarian cor-
tical tissue is often of importance when eval-
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Ficure 3-4. Biopsy of the ovary using toothed bi-
opsy forceps.

uating the infertile woman. Although a
wedge of the ovary can be obtained with a
pelviscopic technique, sufficient tissue can
usually be obtained for hormonal and oocyte
evaluation by “two-step” punch biopsy. The
cylindrical toothed biopsy forceps are used
for this type of biopsy (Fig. 3-4). We prefer to
use the insulated unipolar variety for better
control of bleeding. The ovary is steadied
with atraumatic grasping forceps and the
cortical biopsy site grasped widely with the
unipolar forceps. The jaws of the forceps
should encompass as much tissue as allows
their closure. The instrument is then
twisted through one or more complete turns
with or without the application of cutting
current. This specimen is removed and the
forceps emptied outside the abdomen. With
the ovary held in the same position by an
assistant, the biopsy forceps are reinserted
into the same site on the ovary. The jaws are
then opened as wide as the tissue allows and
the instrument pressed more deeply into the
substance of the ovary. After closing the in-
strument a coagulating current is applied,
and the same twisting motion is used to free
the specimen. We recommend the use of
electrocautery with this second “bite” be-
cause of the deeper penetration into more
vascular areas near the hilum of the ovary.
The biopsy site should be left open and dry.
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Ficure 3-5. Left: Sharp unipolar knife. Right: Magnified view of the tip.

This two-step process generally ensures that
sufficient cortex for adequate diagnostic ex-
amination is obtained and obviates the need
for more extensive incision.

For accurate determination of the histo-
logic character of various ovarian lesions,
larger biopsies must often be obtained. It is
important that pelviscopic sampling of ovar-
ian tissue be reserved for those lesions that
are clearly clinically benign, which does not
mean that on occasion biopsy of a malignant
lesion does not occur. Not only does this type
of biopsy require considerable technical skill
on the part of the surgeon, it also demands
clinical in-situ experience with ovarian le-
sions and sound judgment with respect to
the prudence of obtaining tissue at a
“closed” (versus an “open”) procedure. Diag-
nostic laparoscopy and pelviscopic surgery
done because of the presence of an adnexal
mass must be preceded by a careful history,
bimanual examination, and ultrasonic or ra-
diologic studies. Any strong preoperative
suggestion that an adnexal mass may be
malignant contraindicates the pelviscopic
approach, except for the rare instance of
probable advanced disease when tissue for
diagnosis is critical to planning therapy.

As one might expect, the pelviscopic tech-
niques for solid and cystic masses of the
ovary differ. In the former the object is usu-
ally to obtain a wedge of tissue, whereas the
latter case dictates aspiration of fluid, wide
opening of the cystic structure, sampling of
the wall, and removal in its entirety if possi-
ble. In both instances, closure of the defect is
usually a matter of preference or, in some
cases, hemostasis.

For solid masses wedge resection, for ei-

ther diagnosis or treatment in cases of poly-
cystic ovarian syndrome, is a procedure par-
ticularly suitable to the pelviscopic
approach. The ovary is first fixed by atraum-
atic grasping forceps placed on the ovarian
ligament and at the distal pole. Next, a but-
ton electrode or point endocoagulator is used
to coagulate the ovarian cortex over two in-
cision lines that converge at the ovarian
poles. A wedge of tissue is removed with a
sharp unipolar knife (Fig. 3-5) with cutting
current. Starting at one pole of the ovary,
the knife is inserted to its full depth (approx-
imately 0.9 cm) into the substance of the
ovary and carried with cutting current to
the opposite pole using a slight up-and-down
“sawing” motion. The other side of the
wedge is most easily cut by starting again
from the original pole, bringing the incision
to meet the first. Unless the wedge is carried
too deeply into the vessels of the ovarian hi-
lum, usually remarkably little bleeding is
encountered. With the ovary laying open
and fixed with the grasping forceps, com-
plete hemostasis can be accomplished with
the unipolar knife or a button electrode
while the excised specimen is removed and
placed in the cul-de-sac. In our early experi-
ence, we elected to close the ovary with in-
terrupted endosutures of chromic catgut. In
more recent cases, we have found that com-
plete healing, almost always without adhe-
ston formation, ensues even when no sutures
are placed.

Before attempting to place intraab-
dominal sutures using pelviscopic instru-
ments, considerable practice and experience
is necessary. A pelviscopic trainer is an out-
standing device for acquiring the requisite
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Ficure 3-6. Semm tissue extractor. (Courtesy of WISAP, Sauerlach, West Germany.)

skill® (see Fig. 1-14), and there are several
training models available. We strongly sug-
gest that a training model be part of the in-
strumentation for every endoscopy program.
Although the catgut sutures with straight
cutting needles commercially prepared for
pelviscopic surgery are useful, we have
found that many of the sutures designed for
otolaryngologic surgery are smaller and
work well. The instrumentation and tech-
niques are discussed in Chapter 2 (see Fig.
2-28).

Removal of tissue from the abdominal cav-
ity depends on its size. If it is relatively
small and its structure is not critical to the
diagnosis, the morcellator (which is made as
either a manually or electrically driven in-
strument) is ideal (Fig. 3-6). If the morcella-
tor is not available, the time-worn maneu-
ver of pushing the specimen back through
the laparoscope cannula can be used. In this
maneuver, the tissue is grasped with a sec-
ond puncture instrument and brought under
direct vision to the distal end of the laparos-
cope cannula with both cannulas lined up
directly opposite each other. The tissue is
introduced into, and slowly pushed through,
the laparoscope cannula while the laparos-
cope itself is withdrawn. Once past the
valve, the tissue can be grasped directly
with toothed forceps and removed from the
cannula.

The third alternative, tissue removal
through a colpotomy incision, is perhaps the
best for large specimens and for those that

must remain intact. As newer instruments
allow more extensive procedures and re-
moval of large tissue specimens, this method
is finding increasing application in pelvisco-
pic surgery. With the cul-de-sac under direct
vision, a long Kelly clamp is inserted into
the vagina and pushed firmly against the
posterior fornix until its position can be seen
from above with the laparoscope. The jaws of
the clamp are then opened about 1 cm so
that the unipolar knife can be used to make
an incision between them into the vagina.
Occasionally, it is possible merely to push
the clamp through the fornix under direct
vision from above. The opening can be en-
larged to any appropriate size before start-
ing the specimen through with grasping for-
ceps. When the specimen has been pushed
far enough to be visible from below, it is
grasped and extracted with gentle traction.
Closure of the colpotomy, which should be
done as soon as the specimen is out, is ac-
complished transvaginally with interrupted
absorbable sutures placed in the usual man-
ner. At the actual time of removal of the
specimen, there is likely to be a significant
loss of gas from the abdominal cavity. How-
ever, the pneumoperitoneum is re-estab-
lished rapidly with the electronic insufflator
and the procedure continued.

The subject of ovarian masses and the
strategies to follow to obviate surgery for
malignancy are covered in Chapter 6.

If a cyst appears to be abnormal but be-
nign, it should be the object of the endoscopic
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surgeon to make the diagnosis and remove
the cyst. Specifically excluded by the word
“abnormal” are the usual functional cystic
structures of the normal ovary, which are all
too often surgically removed. The experi-
enced surgeon should be able to identify a
corpus luteum or a Graffian follicle. Biopsy
of the former can involve significant bleed-
ing and serves no purpose. The latter may
not bleed, but its biopsy is of no salutary
value. A follicular cyst, however, may be
large; and although it usually decreases in
size naturally with falling follicle-stimulat-
ing hormone (FSH) levels, it is appropriate
to aspirate its contents if it is large enough
to be symptomatic. The first fluid obtained
must be inspected immediately and care-
fully for color, clarity, and consistency. If the
fluid is mucinous, pelviscopic surgery should
be terminated and the ovary removed to
make the distinction between mucinous
cystadenoma and cystadenocarcinoma. Re-
moval in this case should be by laparotomy
during the same anesthesia, with frozen sec-
tion diagnosis determining the necessity for
further surgery in the case of malignancy.
Although most surgeons (including the au-
thor as of the date of this writing) believe
that pelviscopic removal is contraindicated
in the case of a mucinous cyst, it is interest-
ing to speculate if this assumption is correct.
If the mucinous ovarian cyst is decom-
pressed by aspiration, resected pelviscopi-
cally, and removed through a colpotomy in-
cision, and if frozen section shows it to be
benign, would spillage of some of the cyst
contents have an adverse effect on the pa-
tient? The author knows of two such cases in
which the histology revealed mucinous cyst-
adenoma (benign). In both instances thor-
ough lavage of the pelvis was carried out
with 2-3 liters of normal saline after re-
moval of the cyst. Recent inquiry reveals
that these patients, now 4 and 6 years after
pelviscopic surgery, have had no apparent
adverse effects and currently have no evi-
dence of tumor.

In summary, ovarian biopsy is an appro-
priate procedure for pelviscopic surgery
when there is no evidence of malignancy.
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Common sense, experience, and an unswerv-
ing regard for the ultimate safety of the pa-
tient are the basic factors that guide the sur-
geon. (See Chapter 6 regarding ovarian
pelviscopic surgery.)

Other Biopsy

Whenever histologic examination of in-
traabdominal tissue is important to estab-
lishment of a diagnosis, pelviscopic biopsy
should be considered. This practice applies
not only to cases of suspected or known ma-
lignancy but to those involving pain, a mass,
endocrine dysfunction, or infertility as well.
Any area suspicious, by reason of appear-
ance or history, that can be safely sampled
or removed should be biopsied. Appropriate
instrumentation for a wide variety of biopsy
techniques must therefore be available for
every case.

Hemostasis

In the early days of modern laparoscopy,
perhaps the most common reason for imme-
diate laparotomy was uncontrolled intraab-
dominal bleeding. With increased experi-
ence and the development of better
instrumentation, the ability to achieve and
maintain hemostasis at endoscopic surgery
has reduced the incidence of major vessel
complications to less than 0.7%.5 Whether
performing a diagnostic procedure with sim-
ple lysis of adhesions or complex operative
pelviscopic surgery, the two requisites for
successful control of bleeding are clear visu-
alization of the bleeding site and patience.
(Specific instruments used to achieve hemo-
stasis are presented in Chapter 2. Further
details on technique are conveyed in this
chapter.)

Although hemostasis should be a principle
of every surgical procedure, it must be re-
membered that bleeding is a natural conse-
quence of cutting tissue. Even when every
effort is made to maintain hemostasis by co-
agulation at the operative site, all too often
some bleeding occurs after the tissue is di-
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vided. Venous oozing is usually a minor
problem and is easily controlled by applica-
tion of heat or high-frequency coagulating
current to the site, using the mimimum en-
ergy necessary to achieve a dry area. It is
helpful to identify the discrete source of the
bleeding and to apply the current or heat
only to that spot. As previously discussed
under adhesiolysis and resection, the loop
ligature provides good hemostasis. When
the anatomic situation allows, it is prefera-
ble to grasp the bleeding tissue with bipolar
forceps and apply coagulating current. In
this situation, the current should be applied
for sufficient time to make the tissue non-
conductive. Most bipolar generations have a
current meter to assist in making that deter-
mination.

When dividing any but the filmiest of ad-
hesions, good technique requires visual de-
termination of the vascularity of the adhe-
sion before proceeding. In most cases, the
vessels traverse the adhesion and are best
controlled with crocodile heat coagulation
forceps or bipolar forceps applied across the
adhesion in the projected line of division. If
the adhesions are thin and relatively avas-
cular, unipolar scissors used with low coagu-
lating current are all that is usually neces-
sary.

Arterial bleeding is often dramatic but not
necessarily more serious. It can usually be
controlled safely without resorting to lapa-
rotomy. If a small artery is severed while
tissue is being dissected, bipolar forceps
should be inserted immediately and the
bleeding site grasped firmly. Accuracy of the
instrument application is critical and evi-
denced by cessation of the bleeding. Coagu-
lating current should be applied for an ap-
propriate time and then the tissue held
firmly in the forceps for 2—3 additional min-
utes. It is important to remove the coagula-
tion forceps slowly and with as little trauma
as possible to keep from dislodging the clot.
The site should be observed under high mag-
nification for completeness of hemostasis
and should be carefully observed again be-
fore the end of the procedure. ‘

When it is not possible to grasp a bleeding
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site with forceps, the bleeding may be
stopped by applying pressure to the area.
Because it is not feasible to use a sponge and
forceps for this purpose, a nearby structure
may be used that can be brought over with
atraumatic forceps to both cover and apply
pressure to the bleeding site. The uterus is
perhaps the best organ for this purpose, and
often bleeding in the cul-de-sac can be con-
trolled by simply retroverting the uterus
and holding steady pressure with the cervi-
cal manipulator. Occasionally, when a dis-
crete bleeder is directly accessible to two sec-
ondary puncture sites, successful hemostasis
can be achieved by placing the area between
two instruments and holding steady pres-
sure for a period of 4-5 minutes. Again,
clear observation and patience are para-
mount.

In rare cases of significant posterior pelvic
bleeding not responsive to the above meth-
ods of control, it is possible to introduce a
sponge and sponge forceps into the pelvis
under direct laparoscopic control through a
colpotomy incision made in the fashion de-
scribed above. In one case of arterial bleed-
ing from a small artery in the pelvic side
wall following oophorectomy, the author
was able to use this method successfully,
holding pressure with the sponge for a full
10 minutes, and then observing the area
carefully with the laparoscope.

In most circumstances bleeding at pelvis-
copic surgery is minimal or controlled and
should not be considered a complication.
However, bleeding of significant volume or
rate, either intra- or postoperatively, is cer-
tainly a complication and must be treated
promptly and aggressively. Intraoperative
hemorrhage is almost always apparent and
treated quickly by whatever means is appro-
priate. On the other hand, postoperative
bleeding, which most often remains unde-
tected until failing vital signs herald its
presence, is a complication of the first 12—-24
postoperative hours. For this reason, when
the pelviscopic procedure involves consider-
able tissue dissection or when a vascular pe-
dicle remains (e.g. following oophorectomy),
the patient should remain quiet and in the
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Ficure 3-7. Semm Aquapurator.
(Courtesy of WISAP, Sauer-
lach, West Germany.)

hospital overnight to ensure that no intraab-
dominal bleeding occurs.

Peritoneal Lavage

After blunt or sharp dissection or after bi-
opsy, lavage with the Aquapurator (de-
scribed in Chapter 2) is an ideal method for
localizing bleeding points and keeping the
area clear to observe hemostasis (Fig. 3-7).
In each case where extensive resection or re-
pair of tissue has occurred, thorough lavage
with as much as 4 L of normal saline is ap-
propriate so that the pelvis can be left as
clean as possible. It should be particular-
ly noted that because the vacuum for the
aspirator is powerful it is essential that an
automatic, rapid-flow insufflator be used to
continuously replace the lost pneumoperito-
neum.

Prevention of Postoperative
Adhesions

The subject of postoperative adhesion forma-
tion and prevention is complex in the ex-
treme and far from being completely under-
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stood. Although it is considerably beyond
the scope of this chapter to discuss the sub-
ject in any detail, the use of high-molecular-
weight 32% dextran-70 (Hyskon, Pharmacia
Laboratories, Piscataway, NdJ) is worth com-
ment.

There is reason to believe, from laboratory
and animal data, that instillation of 100—
150 ml of Hyskon into the peritoneal cavity
just prior to withdrawing all of the pelvisco-
pic instruments results in a decrease in the
incidence of postoperative adhesion forma-
tion.”"1° This reaction appears to be based on
the hydrophilic property of the hypertonic
solution and its capability to draw and
maintain a critical amount of fluid into the
peritoneal cavity for sufficient time to inter-
fere with the organization of collagen from
fibrin deposition. Although not numerically
documented, in the author’s experience the
use of this method exclusively since 1984 has
resulted in far fewer postoperative adhe-
sions observed at second-look laparoscopy.
Of course it should be remembered that post-
pelviscopic surgical adhesions are encoun-
tered considerably less frequently than
those following laparotomy. When open sur-
gery is necessary, it is good practice to instill
Hyskon just as one would during pelviscopic
surgery.
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The long-advocated use of steroids or anti-
histamines, although seemingly founded on
valid principles, lacks conclusive evidence of
efficacy with respect to postoperative adhe-
sions and is not recommended.

Conclusion

It should be apparent that knowledge of the
basic elements of successful endoscopic sur-
gery and of the techniques common to most
such procedures is requisite to the perfor-
mance of the more complex specific opera-
tions to be described in the following chap-
ters. The reader is encouraged to remember
that with pelviscopic surgery each nuance of
dexterity, each detail of technique, and each
extension of skill is based solidly on the es-
sential principles that are the foundation of
all surgery.
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Open Laparoscopy

HARRITH M. HASSON

Laparoscopy can be performed with the use
of a small abdominal incision (open method)
or with insufflation needles and sharp tro-
cars (closed method). The difference between
the two techniques is the method of abdomi-
nal entry, the type of equipment used, the
timing of insufflation, and the type of ab-
dominal wall closure. All other aspects of la-
paroscopy remain unchanged.

With open laparoscopy, the abdomen is
first entered through a small umbilical inci-
sion under direct vision. A cannula carrying
a blunt obturator is then introduced into the
peritoneal cavity, and gas is insufflated di-
rectly through the cannula. The obturator is
replaced by the laparoscope. At the end of
the operation, the abdominal wall is closed
in layers.

With closed laparoscopy, a needle is in-
serted through the abdominal wall and used
to insufflate gas into the peritoneal cavity.
After the abdomen is distended a small skin
incision is made, and a cannula bearing a
sharp trocar is thrust forcibly into the abdo-
men. The trocar is removed and replaced by
the laparoscope. At the end of the operation,
the skin wound is approximated, but the gap
in the fascia is not repaired, as it is not ac-
cessible.

Surgical Anatomy

The abdominal wall in the lower border of
the umbilicus is composed of the peritoneum
as well as deep fascia fused with skin. There

are no subcutaneous adipose tissues be-
tween the skin and fascia in this area, re-
gardless of degree of obesity. This unique
anatomic relation is the result of events that
occur at the time of birth. Essentially, the
postnatal umbilical scar is drawn firmly
against the adjacent umbilical ring and li-
nea alba by fibrous cords representing the
non-functioning umbilical vessels and
urachus. During adult life the puckered ad-
herent skin of the umbilicus appears re-
tracted underneath the level of the skin of
the rest of the abdominal wall. A retracted
area within the lower border of the umbili-
cus represents the position where the skin is
fused with the linea alba.! Incising the skin
overlying the lower margin of the umbilicus
immediately exposes the deep fascia (linea
alba). Superiorly, the fascia is fused with the
skin; caudally, the fascia is attached to the
skin with a few membranous and loose con-
nective tissue fibers. This natural cleavage
plane defines a convenient window for per-
forming open laparoscopy.? (Fig. 4-1).

In 1862 Langer® described natural skin
cleavage lines resulting from the topo-
graphic alignment of collagen bundles and
the lines of associated tension. Incisions
made along or parallel to these lines heal
better with less keloid formation than inci-
sions that cut across the lines.* Incisions
that cross the lines of Langer tend to gape as
the forces of tension resulting from the cut
collagen bundles pull the wound edges
apart.

In the area of the umbilicus, Langer’s
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Ficure 4-1. Open laparoscopy cannula inserted
into the abdomen through the natural umbilical
cleavage plane.

lines run vertically, making a sunburst ap-
pearance. A study dealing with laparoscopy
incisions at the lower umbilical edge has
shown that vertical incisions resulted in bet-
ter apposition of skin edges and a superior
cosmetic scar than do transverse incisions.’
My experience confirms this observation.
Additionally, the operation of open laparos-
copy is made easier with the use of a vertical
incision that begins within the umbilicus at
the surgical landmark of retracted skin and
proceeds caudally to the rim of the umbilicus
and beyond. The umbilical window, as previ-
ously defined, is found consistently near the
upper edge of the incision. Transverse skin
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TaBLE 4-1. Basic instruments for open

laparoscopy.
Instrument No. required
Allis clamps 2

Knife handle

Small blade

Straight scissors

Tissue forceps with teeth
Right-angle skin hook
S-Shaped retractors
Short needle holder
Kocher clamps

Small curved hemostats

W DD = S b e e e e

incisions placed at more superior or inferior
levels require subsequent dissection in the
opposite direction to expose the window or
cleavage plane (Fig. 4-2).

Instrumentation

Basic instruments needed for open laparos-
copy are listed in Table 4-1 and shown in
Figure 4-3. The S-shaped retractors are used
to expose the small operative field. Each pos-
sesses two retracting ends: one curved to re-
tract superficial layers of the abdominal
wall without slippage and the other flat to
retract deeper layers while using minimal
space. Standard laparoscopic equipment is
used with the exception of the primary can-
nula. The open laparoscopy cannula is fitted
with a cone-shaped sleeve that slides freely
over the cannula’s shaft but can be secured
to the shaft with a metal screw. A blunt ob-
turator replaces the conventional sharp tro-

Ficure 4-2. Transverse skin incisions
placed at various levels relative to that
of the umbilical window.
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Ficure 4-3. Basic instruments for open laparoscopy.

car (Fig. 4-4). Gas insufflation needles and
sharp trocars are not used for open laparos-

copy.

Technique

Skin Incision

Following satisfactory anesthesia, the skin
of the lower umbilical fold is held under ten-
sion by two Allis clamps (Fig. 4-5). The skin
is incised vertically at the 6 o’clock position
for a distance of 1-3 cm depending on the
degree of patient obesity. The incision is be-
gun inside the umbilicus and extended infe-
riorly, as discussed. (Fig. 4-6). The size of the
incision can be limited to 1 cm in many pa-
tients. However, a larger incision is recom-
mended in the initial stages of a surgeon’s
experience.

Although previous umbilical surgery, in-
cluding laparoscopy, alters the normal ana-
tomic relations and increases technical diffi-
culty, it is rarely necessary to change this
preferred abdominal entry site. However, oc-
casionally incisions can be made in the mid-
line 3 cm below the umbilicus and in the

right lower quadrant for the procedure of
open laparoscopy.

Ficure 4-4. Open laparos-
copy cannula.
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Ficure 4-6. Vertical skin incision.
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Ficure 4-5. Stretching the skin prior to
incision.

Exposure of Deep Fascia

The Allis clamps are repositioned on the
skin edges and used for retraction (Fig.4-7).
The curved ends of the S-shaped retractors
are placed within the wound, and the edges
are retracted laterally along a horizontal
plane, not upward. To maintain exposure of
the midline and prevent shifting of the oper-
ative field toward the rectus muscle, the
amount of retraction applied to the sides of
the incision must be equalized. Closed scis-
sors are introduced in the upper angle of the
incision to palpate the fascia and to identify

Ficure 4-7. Retraction of the skin edges
after incision.
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