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Editor’s Note

Comprehensive Manuals of Surgical Specialties is a series of surgical manuals
designed to present current operative techniques and to explore various aspects
of diagnosis and treatment. The series features a unique format with emphasis
on large, detailed, full-color illustrations, schematic charts, and photographs
to demonstrate integral steps in surgical procedures.

Each manual focuses on a specific region or topic and describes surgical
anatomy, physiology, pathology, diagnosis, and operative treatment. Operative
techniques and stratagems for dealing with surgically correctable disorders
are described in detail. Illustrations are primarily depicted from the surgeon’s
viewpoint to enhance clarity and comprehension.
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Preface to the Second
Edition

The Manual of Gynecologic Surgery is a comprehensive guide for operative
decision-making and technique in female pelvic surgery. For a wide array
of problems requiring surgical intervention this volume examines the anatomy,
preoperative evaluation, surgical strategy, details of technique, postoperative
management, and anticipated results. The management of operative complica-
tions and injuries to bowel, urinary system and pelvic vessels is discussed.
The psychosocial and legal aspects of gynecologic surgery are also included.

This volume is divided into three sections: ambulatory, vaginal, and abdomi-
nal surgery. The ambulatory section will be particularly useful to the family
physician. The abdominal section explains complication management for the
gynecologist whose surgical background may not include gastrointestinal or
urinary tract surgery. The section on ovarian surgery contains additional data
for the general surgeon who may encounter unexpected ovarian lesions. Al-
though the book should be most useful to gynecologic residents-in-training
and practicing gynecologists, it will also be of use to general surgeons who
perform gynecologic operations and to all physicians who perform ambulatory
gynecologic procedures.

The operative techniques depicted are currently used procedures based on
the newer concepts of wound healing and suturing, utilizing modern surgical
instrumentation. When several techniques are available the author’s personal
preference is described.

This edition was produced by the project manager system and represents
the efforts of numerous people in five different cities. Margaret M. Steptoe
managed the project with drive, understanding and skill. She was responsible
for coordinating information retrieval, organizing the chapters, editing the
text, communications with the publisher, illustrator and authors, and a myriad
of details.

As in the first edition, Deanne McKeown illustrated the entire book. The
preliminary sketches were prepared from notes and sketches made in the
operating room during actual performance of the techniques described. After
thorough graphic and anatomic research, they were reviewed by the author,
then skillfully rendered in color. The final transparent watercolor plates visu-
ally communicate the essence of the surgical procedures and are testimony
to the artist’s outstanding abilities.

Dr. 1. Keith Stone reviewed the medical literature and was responsible
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Preface to the Second Edition

for a significant portion of the new information in this book. His ability to
select the important developments from the literature of the last five years
was essential to the completion of this second edition. Further, Dr. Stone’s
original research on wounds and sutures is included in this volume.

Dr. Felix Rutledge and Dr. Laman Gray, Sr., in addition to all the named
authors, made valuable comments. Their years of experience were especially
helpful in updating the chapters on ovarian surgery and vaginal hysterectomy.

My personal Administrative Assistant, Elizabeth Davies, successfully coor-
dinated my various clinical schedules, speaking engagements and department
obligations, providing me the time necessary for writing this book.

The advice and support of Jerry Stone, Senior Medical Editor, Springer-
Verlag, also were invaluable in the production of this edition.

Lastly, one of our team became ill while we were preparing this book
and subsequently died of a rare malignancy. Her outstanding work while
with us and her continued interest and encouragement, even though quite
ill, was an inspiration to all of us. Mrs. Sue Koenig was a bright, competent
and effective co-worker whom is missed by all of us in the Department of
Obstetrics and Gynecology at the University of Louisville.

Byron J. Masterson



Preface to the First
Edition

The Manual of Gynecologic Surgery is a comprehensive guide for operative
decision-making and technique in female pelvic surgery. For a wide array
of problems requiring surgical intervention, this volume examines the anatomy,
preoperative evaluation, surgical strategy, details of technique, postoperative
management, and anticipated results. The management of operative complica-
tions and injuries to bowel, urinary system, and pelvic vessels is discussed.

This volume is divided into three sections: ambulatory, vaginal, and abdomi-
nal surgery. The ambulatory section will be particularly useful to the family
physician. The abdominal section explains complication management for the
gynecologist whose surgical background may not include gastrointestinal or
urinary tract surgery. The section on ovarian surgery contains additional data
for the general surgeon who may encounter unexpected ovarian lesions. Al-
though the book should be most useful to gynecologic residents-in-training
and practicing gynecologists, it will also be of use to general surgeons who
perform gynecologic operations and to all physicians who perform ambulatory
gynecologic procedures.

The operative techniques depicted are currently used procedures based on
the newer concepts of wound healing and suturing, utilizing modern surgical
instrumentation. When several techniques are available, the author’s personal
preference is described.

This book, which was produced by the project manager system, represents
the efforts of 21 persons in three cities. Christine G. Williamson managed
the project with drive, understanding, and skill. She was responsible also
for coordinating information retrieval, organizing the chapters, and editing
the text.

To maintain artistic uniformity, Deanne McKeown illustrated the entire
book. The preliminary sketches were prepared from notes and sketches made
in the operating room during actual performance of the techniques described.
After thorough graphic and anatomic research, they were reviewed by the
author, then skillfully rendered in color. The final transparent watercolor
plates present visual communication of the essence of the surgical procedures
included here.

A full-time research staff comprised of Dr. William Hamilton, Scott Smith,
and David Wright, reference librarian, abstracted references from the medical
literature for the last 10 years on each topic. This large amount of data was
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Xii

narrowed to as few references as possible, consistent with the intent of each
chapter. These efforts contributed to the constant reviewing and updating of
the text during its 15 months of preparation.

My three fellows, Drs. Tom Snyder, Tom Sullivan, and Javier Magrina,
were helpful in correlating, reviewing, and retrieving valuable information.
In addition, their contribution to the improved level of surgical care on the
gynecologic surgical service is appreciated.

My Section Manager, Felicia Weiner, successfully coordinated my various
clinic and operating room schedules, speaking engagements, and university
and other obligations to provide me the time necessary for the writing of
this book. The advice and encouragement of A. J. Yarmat, Ph.D., Director
of Communications for the University of Kansas, also contributed to the
development of this book.

Byron J. Masterson
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Ambulatory Surgery

Ambulatory surgical procedures are no different from inpatient surgical proce-
dures and are accompanied by the same preoperative visit, explanation of
the procedure, appropriate operative permission forms, a brief note concerning
the procedure, and postoperative instructions.

It is important to establish standard protocols for each procedure performed
on an ambulatory surgical service. For example, prepare preoperative setup
instructions accompanied by instrument lists and glossy photographs of prop-
erly arranged instruments. Keep these instructions in the surgical area so
that the instruments will be available to the surgeon in a complete and consis-
tent fashion. As most of the procedures described herein are performed on
patients who are awake and alert, it is important there be no confusion or
inappropriate delays. The surgical area should be relatively quiet and talking
among surgical staff limited to professional matters.

Patients should be treated in a sympathetic and understanding manner
with repeated assurances given. Often the patient has no standard for compari-
son and must be reassured that the procedure is progressing satisfactorily.

During the office visit preceding the surgical procedure, the patient should
be advised to have someone accompany her home if the procedure involves
sedation or possible significant blood loss. In addition, the patient is given a
printed instruction sheet that contains the “do’s and don’ts” following such
surgical procedure and a description of anticipated side effects, such as the
amount of bleeding to be noted. Phone numbers where the physician may
be reached after office hours, a prescription for pain medication, and a return
appointment are provided when the patient is sent home following the proce-
dure.

Investigation of the most common gynecologic symptoms of pelvic pain
or of abnormal vaginal bleeding and the performance of various surgical proce-
dures, including sterilizations, are well managed in the ambulatory patient.
Specific techniques are considered in the sections to follow.

Vulvar Ambulatory Surgery

The biopsy is the hallmark of the successful management of vulvar lesions
and is satisfactorily accomplished in the ambulatory patient. Although cancer
of the vulva is rare and represents approximately 4% of carcinoma found
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in the gynecologic patient, early detection by biopsy of the vulvar lesion is
mandatory.!® Vulvar cure rates closely approximate the stage of disease when
first seen, and early diagnosis is only possible with biopsy of a suspicious
vulvar lesion. Biopsies vary from a small punch biopsy obtained with a dispos-
able 3-mm punch to elliptical biopsies as performed with small sharp scissors
and thumb forceps. Large lesions such as psoriasis or areas of hypertrophic
disease are studied with a punch biopsy; the smaller lesions such as solid
modules, nevi, and small discrete neoplastic processes are best totally excised
and submitted for pathologic examination.

Punch Biopsy of Vulvar Lesions

Dermatologic punch biopsies are quite satisfactorily performed in the ambula-
tory patient (Figs. 1-1 and 1-2). Instruct the patient to cut the hair with
scissors in the area of the lesion before the surgery; no shaving is required.
Colored preparation solutions are not recommended as they prevent a clear
definition of the area for biopsy purposes. Toluidine blue staining of the vulva
is occasionally useful to outline such areas of abnormal cellular activity and
may be used when definite lesions are difficult to outline. Remember, toluidine
blue does not stain Paget’s disease effectively.

FIGURE 1-1. Dermatologic punch biopsy. With the patient in the lithotomy position,
the skin is prepared with a povidone-iodine (Betadine) scrub of 1 minute. Use a
small wheal to initiate anesthesia as the vulva has a significant number of nerve
fibers, particularly around the area of the hymen and urethra. The skin is fixed with
the hand so that the punch will clearly go through into the subcutaneous tissues
without difficulty. A 3-mm dermal punch is directed into an area of the lesion that
seems well vascularized. The punch is circled in a clockwise fashion until there is a
release of resistance, indicating that the punch blade is in the subcutaneous tissues.
Remove the punch.



FIGURE 1-2. Pull the disk of tissue upward with
the thumb forceps. The deeper portion is cut
sharply with disposable scissors. Inset: Close the
defect produced with 4-0 absorbable suture. No
dressing is required.

On dismissal the patient is given separately packaged 4 X 4-inch gauze
pads. Ice cubes in a disposable plastic bag will reduce the swelling, which
accompanies most vulvar procedures, and pain. Most late bleeding can be
managed at home with pressure. The patient is dismissed to return in 1 week
after the pathologic examination of tissues has been completed. Any additional
therapy needed for the vulvar lesion diagnosed by biopsy may be planned
during the return visit.

Excisional Biopsy of Vulvar Lesions

Excisional biopsy is accomplished in a similar fashion (Fig. 1-3). In performing
the excisional biopsy, remember that local anesthesia does not prevent the
patient from perceiving traction as adjoining areas of skin are mobilized.
Instruct the patient that she will have no pain but may have some sensation
of the area being pulled upward.

Marsupialization of Bartholin’s Gland

Infection of Bartholin’s gland, which destroys the duct, is a common clinical
occurrence. Such glandular epithelium continues to secrete until back pressure
prevents further secretion, producing an encapsulated cyst. This cyst of Bartho-
lin’s gland lies just beneath the skin and is easily accessible for drainage.
Simple drainage procedures have been employed for a number of years; how-
ever, the contracture of the stab wound obstructs the drainage site and the
patient develops the cystic structure again, often with secondary infection
leading to abscess formation. Marsupialization avoids resealing of the surgical

Vulvar Ambulatory Surgery
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FIGURE 1-3. Excisional biopsy. Cut sufficient hair from the vulva to allow exposure
of the wound area. With the patient in the lithotomy position, prepare the skin
with a povidone-iodine solution (Betadine) and infiltrate 1% lidocaine (Xylocaine)
into the base of the area to be excised with a disposable syringe and a 23-gauge
needle. Allow 2 minutes for the anesthetic to take effect, then excise the area around
the lesion. Two millimeters of normal-appearing skin should surround the lesion,
and its base should be completely covered by underlying tissues. Bleeders in the
base of the incised lesion will usually stop with pressure. Close the elliptical defect
with a 4-0 chromic suture if mucosal or a monofilament nylon suture if on the cutaneous
surface. Several small mosquito clamps should be available as the vulva is a very
vascular area.

defect by careful suturing of the epithelium of the skin to the margin of the
cyst wall, producing a sinus tract. Such incisions will greatly decrease the
chance of recurrence and should be as large as the cyst wall will allow. The
normal process of wound healing with contracture will diminish the size of
the sinus tract and, if small, will obstruct its outflow (Figs. 1-4 and 1-5).

It is the intent of the procedure to produce a smooth epithelial surface.
Crushing of the gland margin or the use of excessive suture material will
incur scar formation with subsequent contracture and closing of the opening
into the gland. A small sampling of the cyst wall may be obtained for pathologic
examination and a biopsy of any solid nodules in the area should, of course,
be performed. Ice cubes in a disposable plastic bag are useful to avoid additional
pain from swelling. It is of interest that in a series of 700 lesions of Bartholin’s
gland treated surgically at the Mayo Clinic between 1910 and 1947, only 7
primary carcinomas were found, an incidence of 1%.6
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FIGURE 1-4. Marsupialization of Bartholin’s FIGURE 1-5. Grasp the margins of the cyst wall with a small mos-
gland. The patient is placed in the lithotomy posi-  quito clamp and suture the margin with 4-0 absorbable suture. The
tion, the hair over the area to be incised is cut incision in the gland should be as large as practical to avoid stricture
with scissors, and the skin over the cyst is care-  with subsequent reformation of the gland abscess. Should a large
fully prepared with a povidone-iodine solution abscess be present initially, perform a simple incision as outlined
(Betadine). The area over the incision site is infil- ~ without suturing the margins of the gland. No packs or drains are
trated with 1% (Xylocaine) and 2 minutes are used in this wound. The patient is to return in 1 week.

allowed for the anesthetic to become effective.
Advise the patient that she will feel some pres-
sure. Using a sharp knife, incise the skin and
the cyst to produce a 2- or preferably 3-cm defect.

Bartholin’s Gland Abscess

In addition to Bartholin’s gland cyst, patients may present with an acute
abscess involving Bartholin’s gland. Whether preceded by an infected cyst
or an acute inflammatory process, the drainage procedure is, most often, all
that can be done for these patients. Patients do have acute pain, and the
purulent material in the abscess is often under some pressure.

The patient is placed in the lithotomy position and the skin over the cyst
is prepared with a povidone-iodine (Betadine) scrub. After the area has been
infiltrated with 1% lidocaine (Xylocaine), the gland is incised and a defect
of 1 to 2 cm is produced. Although a No. 11 Bard-Parker knife is often
supplied in the usual set for drainage of abscesses, the author prefers a blade
with a rounded margin so that an actual incision of larger size may be made
rather than a single small stab wound. Often margins of such a stab wound
bleed owing to the acute inflammatory nature of the process; however, suture
material is best avoided if possible. The patient will experience immediate
relief of her discomfort.

Cultures of purulent material should be taken; however, they usually do
not produce a discrete pathogen. The purulent material may have a most
disagreeable odor, particularly if anaerobic bacteria have been prominent in
the infection producing the abscess, and a large plastic bag should be immedi-
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FIGURE 1-6. A common hymeneal ab-
normality is a simple strand connecting
the anterior and posterior hymen. The
area is scrubbed with a povidone-iodine
solution (Betadine). Lidocaine (Xylo-
caine) jelly is applied over the mucosa,
and the proximal segments are infil-
\ trated with 1% lidocaine. After a 2-min-
L} ute wait, 3-0 Vicryl suture is tied snugly
\ about each end, and the intervening mu-
cosal strip is excised.

ately available in which to place soiled dressings and sponges to minimize
office odor. If significant cellulitis surrounds the abscess, an antibiotic should
be administered for five days. Metronidazole is useful if the odor suggests
anaerobic bacteria; however, drainage will produce prompt resolution without
an additional medication in most patients. The patient may be instructed to
apply hot soaks to the area to promote resolution of cellulitis.

Hymenal Lesions

Lesions of the lower vagina that require surgical intervention include abnormal-
ities of the hymen. The hymen is richly endowed with a nerve supply but
can be operated on under local anesthesia without difficulty (Fig. 1-6). Local
anesthesia is also used in patients who have strictures after vaginal surgery
or other hymenal abnormalities that are to be dilated. The patient is given
a vaginal dilator—either a plastic syringe container or a manufactured dila-
tor—for home use after the first dilation.

Imperforate hymen, while rare, does occur and should be treated; however,
these patients need further diagnostic studies if a large pelvic mass has been
produced by trapped menstrual fluid. A great amount of time and effort should
be expended to minimize the psychological impact of this procedure in the
adolescent female. She needs to be repeatedly told ““she is normal” and steps
need to be taken to ensure that this concept is reinforced at home.

Vaginal Ambulatory Surgery

With the increasing emphasis on preventive medicine, early vaginal lesions
are being observed that formerly were often thought to be extensions of cervical
or vulvar lesions. In Rutledge’s series of 101 patients with primary vaginal
cancer, 70 of the patients had invasive lesions with no previous history of



cancer in the cervix or elsewhere, and 31 of the patients had in situ vaginal
cancer.43 It is important, therefore, to biopsy vaginal lesions and submit tissues
for pathologic examination.

Biopsy of nodular lesions or lesions suspected of being malignant in the
upper vagina may be done without any anesthesia, as the upper vagina contains
few nerve fibers. The patient is placed in the lithotomy position and prepped
with aqueous benzalkonium (Zephiran). Tischler biopsy forceps with a very
sharp margin are used to good advantage in these vaginal lesions. If the
lesion is mobile, it may be stabilized with a skin hook.

Duct cysts in the anterior vagina are also seen but should not be approached
in the ambulatory patient because of the need for careful study to exclude
upper urinary tract abnormalities. The cyst, unless symptomatic or associated
with progressive upper urinary tract abnormalities, is best left alone.

Cervical Ambulatory Surgery

The number of available procedures for the management of cervical abnormali-
ties has increased in recent years owing to technologic advancement (Fig.
1-7). Thermal cautery is rarely used today, and the crude biopsy forceps with
tearing-type jaws are unsuitable for use in the patient who is awake and
feels the traction of such pulling. As there are few nerve fibers in the cervix,
procedures that do not disturb the endocervix may be accomplished without
any supplementary anesthesia. The endocervix, however, contains numerous
nerve fibers that transmit pain at the level of the internal os. Procedures
that involve dilating the cervix require additional anesthesia.

Patients undergoing ambulatory procedures must have a diagnostic Papani-
colaou smear performed during a prior office visit. It must be emphasized,
however, that patients with a negative Papanicolaou smear may have a cervical
malignancy. In the study by Maisel et al on the reliability of the Papanicolaou
smear in the diagnosis of cervical cancer, it was demonstrated that 4.3% of
the patients with a tissue diagnosis of cancer or atypical hyperplasia of the
cervix had a negative Papanicolaou smear. This is particularly true in patients
with advanced cancer of the cervix.3* These data confirm the need for definitive
cervical biopsies prior to cryosurgery or other cervical procedures when gross
cervical abnormalities are noted.

Cervical Biopsy

The need for random cervical biopsies has decreased with the increasing use
of colposcopic examination; however, patients who complain of bleeding fol-
lowing intercourse, spotting, have grossly visible lesions or a diagnosis of
endometrial cancer require a cervical biopsy, as may those patients requiring
colposcopically directed biopsy to confirm diagnosis.

To perform the cervical biopsy, very sharp, easily directed cervical biopsy
forceps are essential (Fig. 1-8). The Kevorkian biopsy punch forceps are often
suggested; however, the bite is small, the jaw is delicate, and they are, in
the author’s opinion, inadequate for general use. The author has used the
Tischler-type forceps with a pistol-grip handle but has found the new Accu-
punch* forceps (Fig. 1-9) to be superior. This biopsy forceps with disposable
cutting jaws has the decided advantage of a consistently sharp edge. A long
needle holder, long thumb forceps, a supply of 00 chromic gut suture with
a sharp needle, and long scissors are packaged in the surgical area.

* Accupunch ® Biopsy Forceps, Gyneco, Inc, 51 Chubb Way, Branchburg, NJ 08876.

Cervical Ambulatory Surgery
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Abnormal cytology

Colposcopic examination

Lesion seen

Directed biopsy

] |

Tissue negative Tissue positive
I
I I
CIN I, II, III Cancer
Repeat cervical biopsy .
and perform endometrial Appropriate therapy
biopsy and endocervical
biopsy
) |
A. Upper limits seen B. Upper limits not visualized

Endocervical curettage

I |
Meets critera Does not Negative Positive
for laser therapy meet criteria
Laser treatment Cryosurgery Treatment as Conization
Conization in A. Hysterectomy
Hysterectomy

FIGURE 1-7. Schemata for management of abnormal cervical cytology after colpo-
scopic examination during which lesion is seen. Adapted from Masterson BJ, Day
TG Jr, Carlson JA Jr, Stone IK: Current status of laser therapy in gynecology. J
Ky Med Assoc 1984; 82:562-566.

Cervical Polypectomy

Patients with a cervical polyp may have abnormal vaginal bleeding or excessive
watery vaginal discharge. According to Aaro et al, endocervical polyps are
rarely malignant, as demonstrated in their series of 1,009 patients in which
only 2 patients had malignant polyps.! Nonetheless, the polyp should be excised
and submitted for pathologic examination. In addition, the endocervix and
endometrium should be studied by aspiration biopsy at the time of polyp
excision.

With the patient in the lithotomy position, the cervix is prepared with
aqueous benzalkonium and the polyp is removed with sharp biopsy forceps
as described in the section on cervical biopsy. Frequently, however, the polyp
may be of such size that the base cannot be grasped with the biopsy forceps.
In this instance, a tonsil snare is quite useful; the wire is slipped into the
cervix and passed about the base of the polyp, and the polyp amputated. It
is again emphasized that the polyp may have produced no symptoms whatso-
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FIGURE 1-8. The Accupunch®
Biopsy Forceps.

FIGURE 1-9. Cervical biopsy. The patient is instructed that she may feel some pres-
sure but pain will be minimal. A vaginal speculum with an adequate light source is
placed in the vagina, exposing the area to be biopsied. If Accupunch® or Tischler
biopsy forceps are used, both of which have sharp pointed jaws, no tenaculum need
be placed on the cervix. If other biopsy forceps are used, a tenaculum may be needed
to stabilize the cervix. A biopsy of the lesion is performed with a large sharp bite
of the forceps and the specimen is placed directly into formalin. Biopsies of multiple
lesions may be obtained simultaneously and these must be individually identified.
Unless a specific lesion is present, the areas at 3 o’clock and 9 o’clock are not used
for routine biopsy sites as the descending branch of the cervical artery is present
and bleeding will occur. If bleeding does occur, a suture may be placed in the ambula-
tory patient without difficulty. The patient is asked to return in 1 week for review
of her biopsy findings.
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ever and that the bleeding the patient experienced may be due to a lesion
elsewhere in the uterus.

Cervical Strictures

Cervical strictures may be handled on an outpatient basis. If adequate egress
is present for menstrual fluid, it is rarely necessary to dilate the cervix. The
usefulness of dilation in dysmenorrhea is open to some doubt. If the cervix
needs to be dilated in order to accept a small endometrial curette or other
surgical instrumentation, anesthesia is provided as previously discussed.

Cryosurgery

Cryosurgery is the technique of causing cell death by freezing the tissues.
The basic purpose of cryosurgery of the cervix is to destroy the cystic cervical
glands; the epithelium then lies on the cervical stroma in the absence of the
cystic structures, which tend to get infected and promote a persistent discharge.

Cryosurgery is effectively performed in the ambulatory patient and does
not require local anesthesia. The patient is placed in the lithotomy position
and a speculum is inserted into the vagina. The vagina and cervix are cleansed
with cotton pledgets soaked in aqueous benzalkonium. The cryoprobe is placed
in the area to be treated and the machine is turned on (Fig. 1-10). The duration

FIGURE 1-10. Cryosurgery. As large a speculum as possible is placed in the vagina
to keep the vaginal epithelium from rolling in toward the cervix, which may become
adherent to the probe. The probe is coated with K-Y jelly or some similar substance
and is placed firmly against the cervix and turned on.



of the freezing differs according to the cryoprobe used and the lesion being
treated; however, the purpose of the treatment is to destroy the lesion and
to allow the freezing process to extend into the area of normal tissue. Applica-
tion of water-soluble lubricant to the probe tip increases the freeze capability.!?
Average freezing time is two to three minutes. Once this is accomplished,
the probe is defrosted and removed from the cervix.#” Although some authors
recommend a three-minute freeze, five-minute thaw, and three-minute
freeze,'54° the author has achieved good clinical results from extending the
hard freeze 4 to 5 mm beyond the diseased tissue.

Patients having cryosurgery are advised to avoid intercourse for 2 weeks
and are instructed that a profuse watery discharge may follow. Such discharge
may occur for approximately 6 weeks. Healing is aided by the application
of oxyquinoline sulfate (Triva) or povidone-iodine antiseptic gel.

Take great care to avoid performing cryosurgery in patients with acute
cervicitis and perimetritis. Administer antibiotics for 1 week prior to cryosur-
gery to avoid the development of acute pelvic inflammatory disease, which
occasionally progresses to abscess formation.

Cryosurgery in the management of carcinoma in situ has been proposed
by Creasman et al.!3!4 Such methods of management should be limited to
those patients who are most reliable in their follow-up, as there is a significant
incidence of recurrent cervical intraepithelial neoplasia in these patients. Cytol-
ogy, colposcopy, colposcopically-directed biopsies, endocervical curettage, and
pelvic examination are minimum diagnostic procedures required before outpa-
tient therapy is initiated.!2

Colposcopy

The colposcope, as described in Europe in the late 1920s by Hinselman, is
a useful diagnostic instrument. The author prefers to use the colposcope to
suggest areas where biopsy would be most informative. Although there have
been innumerable symposia and seminars on the use of colposcopy held about
the country, the key is still to confirm each diagnosis that involves a neoplastic
process with tissue biopsy. Such biopsies should be large enough for the pathol-
ogist to orient, should include a nontraumatized full epithelial surface, and
should be representative of the lesion observed. Sharp biopsy forceps that
have been described previously are appropriate for this purpose.

There are several colposcopes available in the author’s clinic for research,
laser, and diagnostic purposes; however, a small stand-mounted colposcope
is most useful in office practice. It requires no special wiring, occupies little
space in the office, and may be easily moved from one examining room to
another.

Colposcopic examination requires no special preparation. The patient should
have had a cytologic examination prior to colposcopy, with the results available
to the physician. There are several techniques described by Dexeus et al for
the visualization of the cervical epithelium,? but the author prefers the follow-
ing as a simple and rapid means of obtaining the maximum information.

The patient is placed in the lithotomy position for usual examination; the
speculum is placed in the vagina after the examiner has carefully observed
that no lesions are being hidden by the blades of the speculum; and the upper
vagina is inspected for changes associated with diethylstilbestrol administration
and other abnormalities.

The cervix is irrigated with 3% acetic acid using a small spray bottle,
thus avoiding the trauma of constant swabbing with cotton pledgets. Following

Cervical Ambulatory Surgery
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FIGURE 1-11. Changes seen on colposcopy.
A. Normal cervical epithelium is transparent
and glistening and overlies the small uniformly
shaped capillaries. B. Cervicitis is recognized
by the irregularity of the squamocolumnar
junction with the nodularity produced by un-
derlying cysts caused by an obstruction of the
outflow of the mucus of the cervical clefts.
The absence of any abnormal vessels and ep-
ithelial thickening is apparent. C. Mosaicism
appears as tilelike plaques covering an area
of the cervix. The abnormal vessels lying be-
tween these plaques are apparent and contrast
sharply with the regular appearance of the
cervical vessels. D. Grossly abnormal cervical
vessels and epithelium should be biopsied.
Colposcopic abnormalities suggesting malig-
nancy are markedly tortuous and irregular
vessels, thickened white epithelium of irregu-
lar consistency, and destruction of underlying
stroma.

application of the acetic acid (approximately 30 to 45 seconds should be
allowed for the full changes to occur in the cervix), the epithelium, where
intraepithelial neoplasia is active, will become opaque. Repeatedly moisten
the cervix as the examination is performed. The entire examination usually
requires less than 10 minutes.

The normal components of the cervix to be noted in a colposcopic examina-
tion are the epithelium, the cervical stroma, the underlying vessels, and the
transformation zone. The epithelium, in its normal state, is transparent until
intraepithelial neoplastic disease occurs; it then opacifies, producing the
changes illustrated in Fig. 1-11. It is important that the entire squamocolumnar
junction be visualized. Aids to visualization include the endocervical speculum
and the use of cotton swabs to hold up the anterior cervix. If the squamocolum-
nar junction is totally visualized, no further diagnostic studies are necessary,
as documented in a recent study by Urcuyo et al.’® In the absence of such
visualization, it is mandatory to perform an endocervical curettage and coniza-
tion should also be considered. The reader is referred to the text by Dexeus
et al for an exhaustive presentation of the numerous colposcopic abnormalities
from a histologic point of view.?

After the cervix has been carefully studied and the abnormalities noted, a
drawing is made of sufficient size such that these areas may be carefully
identified in the future. Representative biopsies are taken and labeled from
the different sites of the cervix. A description of the epithelium, transformation
zone, epithelial abnormalities, and character of the vessels should be noted.

The patient is instructed to return in 1 week for the results of the colposcopic
biopsies. If no abnormalities are present, no additional biopsies need be taken,
but if the patient has varying degrees of intraepithelial neoplasia or any other
abnormalities, then obtain several biopsies. Small lesions are completely excised



Laser Application in Gynecologic Surgery

with the biopsy forceps, thus requiring no additional therapy. Bleeding from
the biopsy sites may be treated with silver nitrate stick, a suture if necessary,
vaginal pack, or a solution of ferrous subsulfate. (This is a caustic solution
and should not be allowed to come in contact with the vaginal epithelium
but only in the bleeding area of the cervix. It is most effective when the
bleeding site is as dry as possible when the solution is applied.)

It is again emphasized that liberal use of the colposcopically-directed biopsy
will greatly improve the management of cervical intraepithelial neoplasia in
the ambulatory gynecologic patient. The neglect of biopsies in favor of colpo-
scopic examination alone will produce clinical disasters because some crucial
lesions will be missed in their earliest states.

Laser Application in Gynecologic Surgery

The principal application of laser therapy in gynecologic surgery is tissue
destruction. It can also be used for making incisions, tissue dissection, excision,
vessel coagulation, and tissue vaporization. The major clinical application
in gynecologic surgery is the treatment of nonmalignant, multiple lesions for
which rapid vaporization is appropriate. These include condylomas and pre-
cancerous lesions of the cervix, vagina, and, where applicable, vulva. Bartholin
gland cysts, pedulated tumors, and other specific incisions may be done with
the laser. The carbon dioxide (COy) laser also has been used for conizations
and has produced acceptable specimens with minimal side effects.3:32

The author’s clinic uses the CO, laser. Its activity is directed by a small
orange dot that is moved about the cervix with a small director that focuses
the split beam on the vaginal lesion (Fig. 1-12). Lesions are reduced to carbon
dioxide and oxygen with no residual; therefore, should a virus genome or
other abnormality be in the nucleic acids, no residual remains to produce
neoplastic change. Areas so treated are very dry. Specific techniques and

FIGURE 1-12. Carbon dioxide laser therapy.
A. This cervix has abnormal epithelium at the
squamocolumnar junction. These lesions will
histologically appear as severe dysplasia. B.
The laser is usually operated in a continuous
fashion at 15 to 25 watts for treatment of the
cervix. The cervix should be vaporized from
5 to 7 mm deep to a level extending beneath
the depth of the largest cervical gland. C. View
taken 6 weeks after laser therapy shows the
destruction of the abnormal epithelium. Such
areas must be carefully followed with colpo-
scopic and confirming cytologic examinations.
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treatment times depend on the specific instrument used, and such data must
be completely studied before the laser is used.

A comment must be made regarding diethylstilbestrol patients. It is the
author’s belief that these patients are overtreated. With the infrequent develop-
ment of clear cell cancers in these patients, an estimated 0.1 to 1 in 1000,26
there is little reason to treat the upper vaginal tract, and observation is suffi-
cient. There is no current evidence to suggest that the laser should be used
to remove areas of adenosis in the upper vagina, and the author does not
recommend it for this purpose.

While the laser is an increasingly useful treatment modality, there are limits
to its application. Most incisions can be performed more quickly with a scalpel.
Moreover, laser treatment produces little specimen for pathologic examination.
Therefore, the use of the laser for local excision of small vulvar lesions should
be limited to those of known microscopic type. Suspicious pigmented lesions
always need sharp excision. The laser also is limited in its ability to coagulate
vessels larger than 1 mm. Even the diffused CO, laser cannot coagulate vessels
much over 1 to 2 mm in diameter. This limits the laser’s efficiency in the
rapid excision of large lesions.

The laser’s most important limitation is its effect on the dynamics of the
wound-healing process. The author recently completed the first of several
studies on tissue interactions, focusing particularly on wound healing.4> Figs.
1-13 and 1-14 show the difference between the scalpel and the thermal knives
on two parameters of the wound-healing process. Note the marked interference
produced by the thermal knives.

Each type of laser has different effects on tissue. Thus, tissue response to
every new laser beam must be carefully studied and evaluated before its clinical
application.

Condyloma Acuminata

Increasing numbers of patients with condyloma acuminata are being seen
throughout the United States.!! This increase has occurred in vulvar, vaginal,
cervical, intraurethral, and anal condyloma. Since Goldman and Rockwell22
first reported the use of the laser in skin lesions, management of condyloma
acuminata with the carbon dioxide laser has gained wider acceptance. Studies

4 -—— Laser
—-— Electrosurgical scalpel
Ei ——Hemostatic Shaw scalpel /
= 3[ ——Standard steel scalpel // /
0 ////
2 /I// /
2 2k /// / Instrument Post-Incisional Day
o0 /
,E // / 114(7(14]22
§ 1k ///'/' Standard steel scalpel +i+ |+ + |+
& — Hemostatic Shaw scalpel |+ |+
Electrosurgical scalpel +(+ |+
0 4 1'4 2'2 CO, laser tH |t
Post-incisional day o o
FIGURE 1-14. Re-epithelialization of wounds by incisional
FIGURE 1-13. Mean breaking strength of wounds. instrument.
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of small series have indicated success rates as high as 100%.3¢ Other studies,
including the author’s, report recurrence rates of 5% to 5.5%?2 and 9%.°

In the past, clinical observation alone was sufficient to diagnose condyloma
acuminata. The warty appearance of these lesions is certainly characteristic
and well known to the experienced observer. However, an increasing number
of patients with Bowen’s disease have clinical appearances similar to that of
condyloma.33 The histologic findings of five such cases have been described
by Pincus et al.4! A management scheme for condyloma currently used by
the author (Fig. 1-15) incorporates liberal use of biopsy to avoid confusion

in diagnosis.

Colposcopic Study of the Vulva

Minimal Multiple
<5 lesions > 5 lesions
| |

Apply POD/TCA Multiple sites Localized sites on
to lesions on externlal genitals one side of vulva
[f disease persists, Biopsy lesion using general Biopsy lesion using
biopsy lesion using anesthesia; perform local anesthesia;
local anesthesia; colposcopic examination perform colposcopic
perform colposcopic of vagina, cervix, urethra examination of vagina,
examination of vagina, and anus cervix, urethra
cervix, urethra and anus
and anu?
Remove remaining Laser treatment to remove Laser treatment to
lesions with the remaining lesions remove remaining
laser at return lesions
visit

Discussion with patient about
need for sexual partner to be
examined and treated

1. Individualize care for pregnant patients.

2. When multiple lesions present, biopsy each lesion of a different
morphologic appearance.

3. Suggest condoms for one year.

FIGURE 1-15. Schemata for management of condyloma acuminata with outpatient
laser therapy. Adapted from Masterson BJ, Day TG Jr, Carlson JA Jr, Stone IK:
Current status of laser therapy in gynecology. J Ky Med Assoc 1984; 82:562-566.

In the early stages of development, Buschke-Lowenstein carcinoma may
be clinically confusing. Its progressive nature and local invasion make the
early diagnosis of this difficult lesion clinically important. Wide local excision
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is vital in the management of this lesion, and, unfortunately, the role of the
laser in such cases is currently limited. If the patient’s symptoms resemble
those of a routine case of condyloma acuminata, yet fail to respond to usual
treatment methods, Buschke-Lowenstein carcinoma should be suspected.
Goltz’s syndrome, with vulvar and perianal angiofibroma, also may clinically
resemble condyloma. Therefore a biopsy of two of the more active-looking
condylomas is advisable. A vaginal smear obtained prior to treatment is recom-
mended because of the presence of the virus in both the cervix and vagina
of patients with condyloma and because of its association with cervical intraep-
ithelial neoplasia (CIN). Careful colposcopic examination of the cervix will
frequently reveal these or other changes. The importance of these coexisting
changes is demonstrated by the high incidence of condyloma virus detected
both in patients with clinically confirmed condyloma and in those with clini-
cally confirmed CIN unrelated to condyloma.

When the laser is used for lesions in the anal canal, the operator must
always be cognizant of the explosive properties of methane gas. Since the
laser is capable of igniting methane gas, the suction unit should be placed
above the area being treated to minimize possible problems.

The areas to be treated are first cleansed with aqueous benzalkonium solution
after the patient has been placed in the lithotomy position. The base of the
vulvar lesions and those in the lower one half of the vagina are then infiltrated
with a 1% solution of lidocaine. Placement of the needle under colposcopic
control is useful. Observing through the colposcope at low magnification,
the surgeon directs the laser toward the lower lesions. With a 10-W continuous
mode setting, and all safety measures observed, the condyloma are destroyed
in a clockwise fashion from the bottom, working upward. A small nasal specu-
lum provides easy access to the urethra and anoscopic evaluation is advised
as well. All male partners should be examined, with particular attention to
the urethra and shaft of the penis.

Should the patient raise her head in an attempt to watch the procedure,
a misdirected laser beam could strike her eyes. Therefore, she should be wearing
safety glasses and be warned not to look downward while the procedure is
being performed. To reduce the chance of such an occurrence, the laser beam
is always directed in a downward fashion when treating the upper vulva.

Removal of the condyloma with the laser continues until the skin appears
normal. Rarely does significant bleeding occur. Any carbonized material
should be removed to make certain that the base of the condyloma has been
carefully treated. Calkins and Masterson® have reported a 91% success rate
with the treatment program as described. Patients who are immunosuppressed
because of organ transplants and diabetic patients are among the most resistive
to treatment by this or other methods.

To ensure the most effective treatment program, other methods of manage-
ment may be used in concert with the laser. 5-Fluorouracil is useful for intra-
urethral lesions; trichloroacetic acid may be used locally as well. Unlike podo-
phyllin, trichloroacetic acid produces no abnormalities on absorption.
Podophyllin, though widely used clinically, does produce significant distortions
of histologic appearance, considerably reducing the value of biopsy for 4 to
6 weeks. Absorption of large amounts of this product through the vaginal
wall also may produce neurologic lesions in the patient and significant defects
in any developing fetus.3®

Cervical Intraepithelial Neoplasia

The most commonly accepted use of the CO, laser in gynecologic surgery
is the management of CIN. Two major techniques, vaporization and laser
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excisional cone, can be used. Recent reports on vaporization indicate success
rates of 96%,3 90%,3¢ 87%.8 The choice of laser excisional cone is primarily
determined by the extent of disease, unsatisfactory diagnostic reports, and
failure of previous treatments. Recent studies of the effectiveness of laser exci-
sional cone have reported a 96%?3 success rate. When laser excisional cone
is compared with conization by cold knife, there is a significantly lower inci-
dence of bleeding complications and a lower rate of blood loss.332 With these
results, this laser procedure may gain wider acceptance.

If laser therapy is used, the lesion should be entirely visible with the colpo-
scope, be of known histologic type, and occur in a patient who is likely to
comply with follow-up instructions. Patients with lesions extending into the
endocervical canal, or with possible microinvasive or invasive cancer, are not
candidates for laser therapy. Fig. 1-7 is the author’s scheme for managing
patients with abnormal cervical cytology.

The author’s original treatment programs called for treatment of the lesion
to a depth of tissue weeping, approximately 1 to 2 mm. Later protocols specified
the initial treatment of the entire transitional zone. Studies of the correlation
between recurrence rates and the depth of excision have demonstrated that
5 mm of tissue should be excised.?> With this depth, all of the cervical glands
with possible downgrowth of epithelium and extensions of cervical intraepithe-
lial neoplasia will be excised. The author’s current protocol specifies the exci-
sion of the entire transitional zone to a depth of 5 to 7 mm and other laser
surgeons report similar protocols.?#

The patient is placed in the lithotomy position, the speculum inserted, and
the cervix visualized. After the cervix is sprayed with 3% acetic acid, the
surface is carefully restudied. At this time previous colposcopic examination
records and biopsy reports should be reviewed; criteria for the acceptability
of laser treatment should be established again; and any pretreatment photo-
graphs should be taken.

The laser is set to produce 25 W of power on continuous mode where
the spot size is 0.8 mm, which will produce a power density of greater than
4,000 W/cm? (Sharplan Equipment Manual, Laser Industries Ltd., Tel Aviv,
Israel, 1980). This setting allows the rapid destruction of cervical tissue. After
all safety measures have been reviewed and completed, the smoke evacuator
is turned on. The helium neon guide laser is then directed onto the cervix,
and an initial burst of laser energy is released. Once the accuracy of the
aiming laser is reaffirmed, surgery may begin. If all systems are working accept-
ably and safety measures are completed, the surgeon should outline the lesion
to be excised. A 2-mm margin of normal-appearing epithelium between the
lesion and the outlining laser beam should be included. In a stepwise fashion
the beam is moved from right to left and from below upward. All the tissues
included in the transitional zone are then excised to a depth of 5 to 7 mm.
Continuous evacuation of smoke must accompany this procedure.

The depth of the excision is measured with a small segment of plastic
millimeter rule held in an intrauterine dressing forceps. Any ridges or incom-
plete areas of excision are removed, and the area is inspected again. Carbonized
areas that obscure this examination should be removed, and a detailed examina-
tion made as to the completeness of tissue destruction.

Vaginal Intraepithelial Neoplasia

Laser therapy of vaginal intraepithelial neoplasia appears to be an effective
treatment modality. A recent study reported two failures out of 15 patients.!?
Another reported that in 92% of the patients the lesions were completely
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removed.*® When using the laser to treat vaginal intraepithelial neoplasia,
the physician and the patient must recognize that few long-range studies have
been reported. Multiple treatments may be necessary and, certainly, frequent
and prolonged follow-up is essential. If a patient continues to have progressive
disease or fails to respond to laser treatment, one of the more conventional
methods may be considered.

Vaginal intraepithelial neoplasia may be suspected with an abnormal Papani-
colaou smear and no apparent cervical or endocervical abnormality. Usually
the colposcopist would scan the vagina in any regard, but would be much
more thorough where vaginal lesions are suspected. Sometimes the lesion
may be in continuity with the cervical intraepithelial process. In other instances
it may exist alone or in multiple locations. The vaginal epithelial abnormalities
are similar colposcopically to their cervical counterparts. Repeat biopsies
should be taken. This can usually be accomplished under direct vision without
anesthetic in the upper third of the vagina. A local anesthetic is recommended
when the lower vagina is approached.

To avoid deep tissue removal, the laser voltage is reduced to 5 W when
treating intravaginal lesions. It is important to remember that there are no
glands in the vagina, and removal of 1 to 2 mm of epithelium is sufficient.
The vesicovaginal septa or rectovaginal septa may be no thicker than 3 to 5
mm in some patients. Therefore, removal of the 5 to 7 mm of tissue, as in
laser treatment of cervical intraepithelial neoplasia, would obviously enter
these organs.

Vulvar Intraepithelial Neoplasia

Laser treatment for vulvar carcinoma in situ has been gaining acceptance as
a conservative therapy. Two recent studies report good results, with success
rates of 91%* and 94%.4° An important advantage of this technique is that
it allows the preservation of the vulvar anatomy.

Vulvar intraepithelial neoplasia may appear as a white lesion or in a variety
of fashions, depending on the superimposed trauma from scratching and infec-
tion. Edema and prior treatment may obscure the neoplastic process. Punch
biopsies are always required for accurate diagnosis. Both sides should be biop-
sied when more than one side is affected.

If the lesion is of unquestionable diagnosis and can be isolated, superficial
removal with the laser is acceptable. The operator should remember, however,
that when the lesion is thickened or of an obscure character, vaporization
with the laser eliminates the specimen and may contribute to mismanagement
in the event of a coexisting microinvasive carcinoma or other lesion.

Clinic Organization for Outpatient Laser Treatment

The single most important factor in a successful, efficient laser clinic is the
nursing personnel. Patient compliance with postlaser treatment instructions
and follow-up education are increased by an attentive nursing staff.5! To ensure
equipment performance, one staff member should have responsibility for main-
tenance and compliance with safety measures (Fig. 1-16). Correlation of cyto-
logic and pathologic reports, record keeping, adequate provision of supplies,
and record retrieval need to be coordinated to enhance the smooth operation
of the laser unit.

Uterine Ambulatory Surgery

In view of the increasing interest in the early diagnosis of endometrial cancer,
it is fortunate that access to the uterine cavity is readily available. The diagnos-



Operator

A skilled colposcopist and knowledgeable in neoplastic disease
Reviewed all cytologic and biopsy data
Knows precise extent and histologic type of disease present

Experienced in using equipment

A

Understands and observes all laser safety precautions
Patient

1. Well informed about laser procedure

2. Understands other treatment options

3. Has given consent by signing the informed consent form
4,

Will comply with follow-up examination schedule
Lesion

Noninvasive
Entirely visible
Thoroughly studied and sampled

L o=

Appropriate for laser therapy
Laser equipment

1. Appropriate for task to be performed
2. Properly maintained and in good working order

3. Incorporates proper safety features

FIGURE 1-16. Safety check list for gynecologic laser surgery. (Adapted from: Mas-
terson BJ: Techniques of laser colposcopic surgery. In Goldman L (ed): The Biomedical
Laser: Technology and Clinical Applications, pp. 107-115. New York, Springer-Ver-
lag, 1981.

tic procedures outlined below are quite amenable to the ambulatory patient
and facilitate frequent investigation of the endometrium.

Uterine Sound

A common procedure performed in the ambulatory gynecologic patient is
the placement of a uterine sound. The procedure is preceded by careful palpa-
tion of the pelvis to determine the direction of the uterus and its cavity. No
preparation or anesthetic is needed, but the patient is advised that she may
have a sensation of cramping. The sound should be one that bends and can
be directed to conform to the uterine cavity. The sound should have centimeter
marks on it so that the distance in the uterus may be carefully measured.
The presence of small submucous fibroids or uterine cavity abnormalities and
the presence or absence of the uterus in a pelvic mass can be determined by
this simple technique.

Uterine Ambulatory Surgery
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Endometrial Aspiration Biopsy

The endometrial aspiration biopsy is a simple, relatively painless, inexpensive,
and accurate technique for histologic diagnosis of endometrial abnormalities.
It has essentially replaced dilatation and curettage as a diagnostic measure.
Successful biopsy is anticipated in 89% of patients,® and a 96.2% accuracy
rate has been reported.2 The Papanicolaou smear cannot be relied upon for
screening of endometrial cancer, as documented by Burk et al,” making this
additional study mandatory in the patient over the age of 30 with abnormal
bleeding, in the patient receiving estrogen, and in other groups at risk for
endometrial cancer. A recent study by Bibbo et al compared vacuum-assisted
biopsy of the endometrium, endocervical aspiration, and endocervical smears.5
Detection results were correlated with available dilatation and curettage
(D & C) or hysterectomy specimens. Endometrial biopsy detected 100% of the
adenocarcinomas whereas the cytologic methods detected only 67%. All cases
of atypical hyperplasia and 86% of the adenomatous hyperplasias were de-
tected by endometrial biopsy. Only 6% were detected by cytologic methods.
Contraindications are cervical stenosis, pregnancy, and acute or subacute pelvic
inflammatory disease.

The author prefers an endometrial diagnostic device of his own design*
to obtain tissue from the endometrial cavity (Fig. 1-17). This device consists
of a lightweight hand-held suction unit incorporating a disposable collection
chamber with an attached narrow-gauge malleable curette. The curette has
a sharp cutting edge on three sides protected by a rounded tip for safe insertion.
The shaft of the curette is marked in centimeters so that it may be used
simultaneously as a sound. In a study of 50 patients, biopsy specimens adequate
for histologic diagnosis were obtained from 47 patients by means of a Masterson
unit.*2 The remaining three specimens were found to contain representative
tissue upon follow-up D & C.

There is no need for a cervical tenaculum if the direction of the cavity is
easily determined, but if marked retroversion or anteversion is present, a
tenaculum may facilitate curette introduction (Fig. 1-18).

* Masterson endometrial diagnostic device, Gyneco, Inc, 51 Chubb Way, Branchburg, NJ 08876.

FIGURE 1-17. The Masterson endometrial biopsy unit.



FIGURE 1-18. Endometrial aspiration biopsy. Gently insert the curette after deter-
mining the direction of the uterus by palpation and cleaning the cervix with povidone-
iodine (Betadine) or aqueous benzalkonium (Zephiran). Note the uterine depth in
centimeters and remove and bend the cannula as needed to conform to the uterine
position. Move the curette downward systematically through all four quadrants of
the uterine cavity while repeatedly compressing the handle. Observe the tissue collect-
ing in the container. When a thorough investigation is complete, remove the device
and aspirate fixative to recover any tissue in the curette. Remove the collection vial,
place the vial cap, and discard the curette unit.

Endometrial tissue analysis is preferable to cytologic study as it provides
greater diagnostic accuracy, particularly in precursor lesions, and has a much
lower false negative rate. Two millimeter cannulas make biopsy available for
the older patient with a small atrophic cervix.

If no tissue is obtained with aspiration biopsy, one will rarely find any
tissue with a D & C. Jonas showed excellent correlation between outpatient
endometrial aspiration biopsy without anesthesia and inpatient D & C under
general anesthesia.?® Ferenczy et al documented a 96.2% accuracy rate of
endometrial biopsy when controlled by a D & C or total abdominal hys-
terectomy.20

The usual patient who has irregular bleeding will not need evaluation with
a hysteroscope. Ninety-five percent of uterine bleeding abnormalities can be
evaluated with endometrial biopsy alone. If needed for infertility evaluation
or other purposes, hysteroscopy is a useful outpatient diagnostic technique
(see Chapter 3).

Goldwrath however recently performed endometrial biopsy in conjunction
with office hysteroscopy in 406 patients.2® The combination produced an accu-
racy greater than the classic D & C and was performed in the office. He
used a para-cervical block for local anesthesia in 372 of these cases. Forty-
five percent of all the patients had a significant hysteroscopic finding. Failure

Uterine Ambulatory Surgery
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to complete the procedure occurred in only 6 patients and no infections or
perforations were noted. This combination of hysteroscopy and endometrial
biopsy may point the direction toward more precise tissue sampling and diag-
nostic accuracy in abnormal uterine bleeding.

Dilatation and Curettage

The safety of D & C on an outpatient basis is well established. Kennedy
noted no serious complications in 1,000 office curettages,?! and its use was
emphasized as early as 1925 by Kelly.3* Mengert and Slate®® and Daichman
and Mackles!¢ have also reported sizeable series of D & Cs performed on
an outpatient basis without significant injury. Curettage is used mostly for
complications of pregnancy such as incomplete abortion or in those patients
who need associated cervical dilatation.

No shaving is necessary and if the no-touch technique is used, extensive
draping is not required. Premedication consisting of meperidine hydrochloride
(Demerol), 75 mg given as the patient arrives in the operating area, is useful.
A povidone-iodine preparation of the perineum and vagina is done prior to
insertion of the weighted speculum. When indicated, cervical biopsies are
done after the tenaculum is placed on the cervix.

The paracervical area may be infiltrated with 5 mL of 1% lidocaine without
epinephrine to block pain sensation from the endocervix. A brief period of
discussion with the patient after its injection will serve to reassure the patient
and allow time for the local anesthetic to become effective. Sound the uterus
and record its depth. Dilate the cervix to accept a medium-size dilator and
in turn a medium-size curette, and curette the cavity. Bend the curette to
conform to the uterine sound, which has previously been made to conform
to the direction of the uterine cavity (Figs. 1-19 through 1-21).
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1 FIGURE 1-19. Dilate cervix with graduated
dilators. Dilation needs only to be large
enough to admit a curette. Significant cervical
dilation requires either local or general an-
esthesia.
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FIGURE 1-20. Insert a sharp curette. Curette
the endocervix. Segregate the specimen. Then
curette the endometrium of the cavity in step-
wise fashion. Curette each cornu separately.

FIGURE 1-21. When polyps are present fol-
low the curettage with their removal using
Randal stone forceps. Most are easily removed
by combining curettage and grasping the
polyp with the forceps. Remember the error
is not in their removal but in their detection.

If the curettage is done for an incomplete abortion, it is not usually necessary
to dilate the cervix, but check the cavity with polyp forceps for retained
tissue. For an oncologic evaluation, curette the endocervix with a small Heaney
curette. Remember that patients who have had incomplete abortions should
be typed and administered RhoGAM to prevent isoimmunization.

If uterine perforation is discovered, check it with a sound. Pass the sound
through the margins of the suspected perforation. If the perforation is in
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the midline and manipulations of the uterus have been gently performed,
further problems are uncommon.

If the uterine perforation is lateral, the possibilities of concealed hemorrhage
exist. Introduction of the laparoscope will document the injury to adjacent
viscera. If injury of the bladder, colon, small bowel, or other structures exists,
immediate laparotomy is necessary. /

Following uncomplicated D & C, the patient is dismissed to return to the
office in 1 week for follow-up visit and review of the pathologic findings.
Histologic diagnoses found on outpatient curettage are listed in Table 1-1.

Despite most clinicians’ feelings, there is no evidence that conclusively docu-
ments a direct cause and effect relationship between a D & C and improvement
of menstrual disorders. In a well-designed study, patients with complaints
of menorrhagia had a reduction in the amount of blood lost the first month
after a D & C. However, this reduction was temporary and by the second
month the amount of blood lost by most patients was greater than their
mean loss overall.25

TaBLE 1-1. Histologic Diagnoses

Diagnosis No. of Patients
Progestational 165
Proliferative 109
Hyperplasia 37
Atrophic or inactive 35
Carcinoma 10
Endometrial polyp 10
Endocervical polyp 7
Incomplete abortion (unrecognized) 7
Tuberculosis 1
Insufficient tissue 44

From Mengert WF and Slate WG.38

Note that most patients who do have curettages performed for menorrhagia
have benign endometrial abnormalities. Patients who have a progestational
endometrium will not need additional endocrine therapy. Treat patients who
have hyperplastic endometrium of benign type or proliferative endometrium
with 100 mg progesterone in oil.

If one postulates endometrial removal as the therapeutic effect of a D & C,
Stock et al note most patients have less than 50% of the endometrium
curetted.*é This data further confirms the increased need for office endometrial
biopsy for diagnosis and thoughtful endocrine manipulation of the endome-
trium to control menorrhagia due to nonmalignant endometrial abnormalities.
Grimes has further documented the cost-effectiveness of endometrial biopsy
as compared to D & C.24

Fine Needle Aspiration

Fine needle aspiration biopsy was described in the mid-1800s by Kun and
was favored by Paget.?! Only in the past decade has the technique gained
acceptance among clinicians in the United States. Its success in Scandinavia
has resulted in annual savings of 1.5 million dollars at the Karolinski Institute
alone.2! Increasingly, reports attesting to the accuracy of this simple, inexpen-
sive procedure for cytologic diagnosis are appearing in the literature.



FIGURE 1-22. After placing the patient in a comfortable position, anesthetize the
skin overlying the mass with 1% lidocaine (Xylocaine). Some operators omit local
injection, as they feel the discomfort produced exceeds that produced by simple passage
of the needle. Stabilize the mass with one hand while inserting a 22-gauge needle
attached to a 20-cc syringe fitted with a syringe holder or vacuum handle with fitted
needle. Maintain full negative pressure while advancing and withdrawing the needle
through a 180° arc tangential to the chest wall. Terminate the procedure when a
sample is observed at the needle-syringe junction. Release the vacuum and withdraw
the needle. Immediately prepare and fix slides for cytologic study.

Breast masses are uniquely suited to evaluation by fine needle aspiration.
The technique is described in Fig. 1-22. Shabot et al compared traditional
modes of diagnosing malignancy and found clinical diagnosis correct in 85%
of cases (2.5% false negative and 12.5% false positive), mammography diag-
nostic in 52.8% (31.5% false negative and 15.7% false positive), needle biopsy
accurate in 78.9% (21.1% false negative and 0% false positive), and aspiration
cytology diagnostic in 96.2% (3.8% false negative and 0% false positive).4*
Innes and Feldman have emphasized the accuracy of fine needle aspiration
over Tru-Cut biopsies.2” They point out that radical surgery (mastectomy)
is routinely performed without prior surgical biopsy owing to the accuracy
of the fine needle aspiration.

Gynecologists are going to be faced with an increasing number of patients
who present with abnormal findings from hospital-based or free-standing breast
diagnostic centers. Clinical and cytologic proficiencies are required to prevent
or minimize falsely positive and falsely negative results. Kambouris suggests
using the scheme presented in Fig. 1-23 for managing breast masses.?® It
combines the three major diagnostic modalities and provides guidance for
management of categories of cytology other than malignant or benign. Current
technology would indicate that x-ray mammography is the most accurate
method of noninvasive breast diagnosis. Ultrasound is useful in determining
if a mass seen is cystic or solid. The gynecologist should be familiar with
the recommendations of the American Cancer Society on breast imaging as
well as with the most current information in breast cancer management in
order to advise patients appropriately. Such discussion is beyond the scope
of this book but is the information that the female patient will want to discuss
with her gynecologist.

Fine Needle Aspiration

27



Ambulatory Surgery

28

Clinical Examination
Mammography
Fine Needle Aspiration

Cystic Solid
| I
| | ) I ]
No recurrence Recurrence  Benign Suspicious Malignant
Atypical
Abnormal
Follow Excise Observe Unsatisfactory
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Benign : Malignant
'
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Excise

Benign Malignant
]

Appropriate therapy

FIGURE 1-23. Schemata for detecting breast tumors using clinical examination, mam-
mography, and fine needle aspiration. (Adapted from Kambouris.??)

Fine needle aspiration of suspicious retroperitoneal lymph nodes and pelvic
masses offers the clinician and patient an alternative diagnostic modality with
minimal morbidity. Traditional approaches to tissue diagnosis have involved
laparotomy with selected biopsy in patients in whom there is clinical suggestion
of recurrent malignant disease. McDonald et al demonstrated a diagnostic
accuracy of 74% when using fine needle aspiration to obtain cytologic speci-
mens from retroperitoneal nodes in patients with lymphangiographic
abnormalities.?” No major complications were reported though bowel and
pelvic vessels were traversed during the aspiration. A 22-gauge Chiba needle
attached to 20-cc syringe is inserted through a sterile, anesthetized field. Fluo-
roscopic guidance is advised in patients with suspicious lymphangiograms.
Upon entering the capsule of the lymph node, aspiration is accomplished
and negative pressure is released before the needle is withdrawn. The specimen
is ejected onto a glass slide and immediately fixed. In patients expected to
receive no benefit from further surgery, a report of persistent or recurrent
disease by fine needle aspiration precludes the morbidity associated with lapa-
rotomy and selected biopsy. Furthermore, extended therapy can be immedi-
ately instituted. If further therapy depends on biopsy-proven disease and the
lymphangiogram is abnormal in the face of a negative cytologic study, surgical
exploration is advised.3”

Appendix: Standard Surgical Instruments

Ambulatory Surgery Cotton pledgets
Gloves Gauze squares
Drapes Specimen containers
Light source Sutures, assorted sizes
1% lidocaine (Xylocaine) with epinephrine  Schiller’s solution
1% lidocaine jelly Toluidine blue
Aqueous benzalkonium (Zephiran) Ferrous subsulfate
3% acetic acid Silver nitrate

Povidone-iodine (Betadine) scrub



Vulvar Biopsy, Bartholin’s Gland, Sponges
Marsupialization, and Hymenal Surgery Small Q-tips
3-mm disposable punch Skin hooks
Adson-Brown thumb forceps Biopsy forceps
Needle holder Endocervical curette
Suture scissors Speculum
2 Allis clamps
Knife Endometrial Biopsy
3 Mosquito hemostats Endometrial aspiration biopsy kit, 2 mm and
Vaginal dilator 3 mm

Vaginal and Cervical Surgery
Biopsy forceps
Thumb forceps, long
Needle holder, long

Uterine sound

Dilatation and Curettage
Tenaculum
Graduated uterine sounds
Graduated uterine dilators
Heaney curette

Colposcopy Medium sharp curette
Spray bottle of 3% acetic acid Randal stone forceps
Long procto-type applicators Weighted speculum
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LLaparoscopy

Walter M. Wolfe

Laparoscopy ranks as one of the most important technological advances in
gynecology of the 20th century. Since its introduction to this country in the
late 1960s, laparoscopy has become one of the most common gynecologic
surgical procedures. In addition, the technology of laparoscopy has been
adapted to other endoscopic procedures such as cystourethroscopy and hyster-
oscopy, leading to a revolution in gynecologic diagnosis and treatment. Diag-
nostic and operative laparoscopy can be performed in an ambulatory setting
when appropriate and at almost any point in a woman’s life cycle, except
perhaps advanced pregnancy or diffuse inflammatory or malignant processes.
Laparoscopy may be done under general or local anesthetic, depending on
the cooperation and desire of the patient and the skill of the operating surgeon.

Indications

The burgeoning popularity of laparoscopy has led to a rapid expansion of
indications, both diagnostic and therapeutic.%® The following lists can only
be considered incomplete, as both categories are expanding even at this writing.

Diagnostic:

. Evaluation of the infertile patient3!

. Evaluation of pelvic pain of uncertain origin

. Suspected ectopic pregnancy

. Evaluation of pelvic inflammatory disease

. Suspected uterine injury

. Localization and/or removal of foreign objects (such as the lost intrauterine

device)

. Evaluation of small pelvic tumor

8. Second-look after therapy for certain pelvic malignancies (including aspira-
tion of ascitic fluid)374°

9. Residual ovary syndrome.

AN A WN -
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Therapeutic

1. Female tubal sterilization
2. Salpingo-ovarian adhesiolysis
3. Salpingostomy



Puncture and biopsy of ovarian cyst

Treatment of certain stages of endometriosis

Treatment of early unruptured ectopic pregnancy

Treatment of selected cases of pelvic inflammatory disease with abscess
formation?®

8. Removal of foreign objects from peritoneal cavity

Nk

Contraindications
Absolute

Contraindications to laparoscopy also are in a continuous state of flux. Cur-
rently, the only absolute contraindications are those conditions that would
mitigate against the production of pneumoperitoneum and/or the insertion
of a trocar into the abdominal cavity. For example, cardiovascular-pulmonary
conditions in which a pneumoperitoneum could compromise such preexisting
conditions as heart failure or severe diminution of pulmonary function. A
trocar should not be inserted in the presence of local abdominal conditions
such as advanced pregnancy, diffuse peritonitis, or history of conditions known
to produce diffuse adhesions such as intra-abdominal chemotherapy and/or
radiation.

Relative

Previous abdominal surgery (particularly adnexal surgery), obesity, previous
cesarean section, history of pelvic inflammatory disease (acute or chronic),
hematoperitoneum, and experience of the surgeon have been traditionally lisied
as relative contraindications to laparoscopy.®

Worldwide laparoscopic experience and on-going improvement in instru-
mentation have substantially altered the risk of physical and anatomic contrain-
dications. Experience with alternative methods to achieve safe pneumoperito-
neum and trocar insertion have nullified many real and theoretical concerns.

Currently, the training and experience of the surgeon and the availability
of necessary instrumentation are the most relevant mediators of the appropri-
ateness of a laparoscopic procedure in the absence of an absolute contraindica-
tion. There are various procedures and instrument choices available to the
surgeon for safe and successful laparoscopy (Table 2-1).

TABLE 2-1. Laparoscopic Alternatives

Safe, successful laparoscopy depends on the following:

I. Developing and maintaining adequate pneumoperitoneum.

A. Pneumoperitoneum developed prior to insertion

1. Verres needle transabdominal—firm abdominal wall, average adipose
tissue

2. Verres needle culdocentesis—extremely obese patient

B. Pneumoperitoneum developed after insertion
1. Direct insertion—sterilization
2. Open laparoscopy—abdominal scarring, previous surgery

II. Good visualization and ability to manipulate pelvic structures.

A. Single-puncture procedure—sterilization

B. Double-(multiple) puncture wounds—Ilysis of adhesions, ovum retrieval
endoscopic surgery

C. Uterine manipulators
1. Semm suction cannula
2. Cohen acorn cannula with tenaculum
3. Noncannulated combination instruments—Hulka, Sargis
4. Cannulated combination instruments—Behrman, Quinonas

Contraindications
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Instruments

Laparoscopy is the result of the confluent development of fiber optic light
transmission, gas insufflation and stabilization through “demand” regulators,
and the lessons learned from the earlier techniques of peritoneoscopy and
culdoscopy. Current laparoscopic techniques use a variety of optical systems
consisting of high-grade optical telescopes with incorporated fiberoptic bundles
and ““cold” light transmission (fiberoptic) cables. By establishing and maintain-
ing adequate pneumoperitoneum, intra-abdominal structures can then be iso-
lated, observed, and manipulated. It is impossible to single out any particular
laparoscopic system or group of instruments that can serve all the varied
needs of gynecologists. As optical systems improve, smaller laparoscopes will
produce sharper and clearer images.

The market today affords a wide variety of laparoscopes of various sizes
and with varying aperture angles and diameters. There are, however, basically
two types of laparoscopes. The first is the straight, diagnostic, double-puncture
or viewing laparoscope that has a telescopic lense system with a light bundle.
There is no instrument channel and this telescope must be used with a second-
puncture capability if it is to be used for operative techniques. The second
general classification of laparoscopes is the operating or single-puncture laparo-
scope that contains an operating channel in diameters of either 3, 5, 7, or
more recently 9 mm. Remember, all operating laparoscopes have an offset
objective or eyepiece. This eyepiece is offset by one or two right-angle prisms
that allow right-angle and parallel viewing or a 45° single prism. Operating
laparoscopes also impose some loss of visualization because there is some
reduction in the number of light-conducting bundles and/or the size of the
telescopic lens system. At least 10° can be lost through the channel so that
170° vision is obtained. Although orientation is uniform with this instrument,
the image is smaller and the fixed position of the instrument in relation to
the field visualized may be restricting.

The straight or diagnostic laparoscope has a larger and brighter visual
field (0°-180°) and is therefore more useful in diagnostic work, particularly
when photographic or video documentation is desired. However, the operating
or single-puncture laparoscope has the advantage of performing most diagnos-
tic and some surgical procedures (especially sterilization) through a single
puncture.

Many operators prefer the multiple-puncture technique. With this technique
a viewing (double-puncture) telescope is inserted for observation and a second
(or more) trocar is inserted to manipulate the pelvic structures. Although
this technique is more complicated and requires the purchase of extra instru-
ments, it is more flexible and more readily adapted to photo or video documen-
tation. The author uses a 10-mm viewing (double-puncture) telescope that
will allow second-puncture instruments if desired or indicated, and a single-
puncture 10-mm telescope with 7-mm channel that will accommodate most
of the instruments now available for female sterilization and other manipula-
tions. The initial observation of the pelvis is done with a straight (double-
puncture) telescope, and any photographic or video documentation can be
done at this time with the proper light source. If only sterilization is indicated,
this may be accomplished through substitution of a single-puncture instrument
or, if required, a second puncture can be made and the surgical procedure
done as a multiple-puncture technique.

A second category of laparoscopic instruments are those used for surgery,
especially sterilization. Several instruments are available that are adequate
for bipolar cautery (either double-puncture or single-puncture operations).



It is imperative that cautery sterilization is done only with bipolar instruments.
Unipolar cautery has been the source of intra-abdominal burns and accidents
resulting in patient deaths. These instruments have been disapproved by the
Food and Drug Administration, American College of Obstetrics and Gynecol-
ogy, and American Association of Gynecologic Laparoscopists. However, all
other cautery instruments, such as scissors, hooks, and probes, are only availa-
ble in unipolar design, although some bipolar spot cautery instruments are
being introduced. The unipolar instruments should be used with great care
and require a safe-patient connecting pad and special circuitry to protect
the patient. The choice of electrical cautery generators should be made with
these facts in mind as well as the surgeon’s expectations for laparoscopy. If
laparoscopy will be used only for sterilization, then a bipolar cautery generator
is all that is necessary. However, if laparoscopy will be used for other surgical
procedures requiring unipolar cautery, then a generator that can be converted
easily from bipolar to unipolar should be chosen.

Another important decision is the selection of light source, as most light
sources can be quite expensive. Again, the surgeon’s expectations about docu-
menting surgery with photography or video will enter into the selection of
light sources. Simple diagnostic light sources usually consist of an incandescent
element of 100- to 300-W capacity, which is sufficient for diagnostic and
operative purposes without photographic documentation. Photographic light
sources that incorporate special bulbs producing strong monochromatic light
for photography or video and special strobe or flash sources for still photogra-
phy are available.® Photographic or video documentation of an operative or
diagnostic procedure is useful for patient education or medical/legal purposes.

In order to be cost effective, the decision about laparoscopic instrumentation
can only be made knowing the type of laparoscopic procedure expected. Open-
ended decisions about instruments may require a greater initial investment,
but will prevent duplication of basic requirements should the operator choose
to increase the scope of laparoscopic surgery.

Surgical Anatomy

Entry through the abdominal wall is best accomplished through the umbilical
area, preferably the lower border of the umbilicus. The umbilicus is a scar
that welds the skin to the peritoneum with some intervening fascia and scar
tissue (Fig. 2-1). The umbilicus contains no intervening fat deposits and no
large blood vessels. It effectively anchors skin, fascia and peritoneum into
one mass, even in the most obese patients. Therefore, the umbilicus is a logical
point of entry for needles to create a pneumoperitoneum, and for the sleeve
and trocar of the laparoscope itself.

Avoiding injury to underlying viscera is the most important principle of
the laparoscopic procedure. For the most part, the underlying viscera, unless
fixed by adhesions due to previous surgery, inflammatory disease, or radiation,
are freely mobile and will push ahead of instruments inserted through the
abdominal wall. It is possible to fix a loop of bowel between the trocar point
and the posterior abdominal wall and thereby injure the bowel. The most
dangerous underlying viscera are those that are retroperitoneal or fixed. These
include, of course, the large vessels such as the aorta and vena cava. Maximum
pneumoperitoneum and/or manipulations of the anterior abdominal wall can-
not prevent injury to these vessels by the improperly or carelessly inserted
instrument. The laparoscopist must purposefully and carefully direct all instru-
ment insertions toward the pelvic cavity. Keep the patient in the horizontal
supine position until insertion of all needles and trocars has been completed

Surgical Anatomy
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FIGURE 2-1. The umbilicus is the anatomic approach to the peritoneal cavity. It
is a firm block of scar tissue extending from the skin to the peritoneum and incorporates
all fascial layers with no intervening fat, blood vessels, muscles or separate fascial
planes. It is fixed inferiorly by the obliterated umbilical arteries and the urachus.
Penetration of the abdominal wall with needles or trocars should be all or partly
through this area.

and the laparoscope is in place. Placing the patient in a Trendelenburg position
prior to insertion of the needles or trocars will alter the position of the sacral
promontory in relation to the surgeon and make penetration to the posterior
abdominal wall likely, with possible injury to retroperitoneal structures.

The innervation of and blood supply to the abdominal wall is of importance
if the operator intends to use a local anesthetic for laparoscopy (Fig. 2-2).
The periumbilical area is innervated by two sets of cutaneous nerves of the
thoracic nerves 10 through 12. These are the lateral cutaneous nerves and
the anterior perforating cutaneous nerves. The lateral cutaneous nerves sweep
medially from the flanks and supply some cutaneous innervation to the perium-
bilical area. The anterior cutaneous branches of the thoracic nerves perforate
through the rectus fascia below the umbilicus nearer the midline. The blood
supply to the anterior abdominal walls is provided chiefly through the superior
and inferior epigastric arteries.

Anesthetics for Laparoscopy

European laparoscopists have used local anesthetics since the 1940’s.8 In the
United States, however, general anesthesia with endotracheal intubation has
been preferred.3¢ Recent data indicate that almost half of the serious complica-
tions resulting from laparoscopic sterilization are related to general
anesthetics.3* Deaths due to anesthetic, respiratory, and cardiovascular acci-
dents are more numerous in the literature than deaths due specifically to
errors in technique. Therefore, the author prefers local anesthetics for simple
diagnostic procedures and sterilization provided the patient has been properly
prepared and selected!:26:33:51 (Fig. 2-3).

Careful selection of patients is one of the prerequisites for the successful
use of local anesthetics. Patients with psychological and emotional problems
that would make the use of local anesthetics inappropriate can usually be
detected during the first interview. Careful discussion with the patient about
her experience with previous minor surgery—such as dilatation and curettage
(D&C), abortion, or breast biopsy—can be used to place the laparoscopic



Anesthetics for Laparoscopy
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FIGURE 2-2. Important innervation (sensory) of the periumbilical area illustrates
the need for the field block in local anesthesia. The arterial blood supply of the
rectus muscles poses a hazard when making needle or trocar punctures lateral to
the midline.

procedure in the proper perspective. Patients’ experiences with dental proce-
dures and anesthesia/analgesia during labor and childbirth are helpful indica-
tors. Our patients are carefully prepared using audiovisual material and individ-
ual and group discussion to develop the concept that the anesthetic policies
are flexible and that the goal is to avoid unnecessary risk and discomfort.

Preoperative and intra-operative medications are used to make the procedure
as comfortable as possible for the patient. If, at any time, these methods
fail to allow the patient to tolerate the procedure, general anesthesia, and
required endotracheal intubation, can be instituted if necessary.

In addition to careful patient selection and appropriate counseling, the oper-
ating room personnel must be trained to include the patient as part of the
operating team and to move slowly during operating preparations. Inform
the patient of each step and receive her tacit permission to proceed. Avoid
loud noise or conversation, which make the patient feel isolated.

Normal preoperative medication is a loading dose of one of the prostaglandin
synthetase inhibitors, such as sodium naproxen or meclofenamate sodium
orally, 30 minutes prior to the procedure. The patient also receives 10 mg
of diazepam, orally.

With either local or general anesthetics, patients who have been premedi-
cated with an oxycyclase inhibitor to prevent prostaglandin production on
injury to the uterus and tubes seem to have a smoother intraoperative and
postoperative course. After preparation of the abdomen, perineum, and vagina,
the patient is catheterized, the bladder emptied, and careful pelvic examination

37



Laparoscopy

38

. Intradermal wheal

. Field block (180°)

I.V. to access the
intravenous com-
partment for analgesia
(neuroleptanalgesia)

Patient selection, or emergency drugs.

preparation and
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Intraabdominal
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directly to the
serosa of the tube.
Long term (8 hrs)
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be achieved.

at the inferior
umbilical fold.

Intrauterine anesthesia
to augment the intra-
abdominal anesthesia
and to reduce the
discomfort of the intra-
operative manipulation
of the uterus.

through the wheal
to block the lateral
and the anterior
cutaneous branches
of T10-T12.

FIGURE 2-3. A summary of the basic steps for obtaining maximum patient relief
from pain during laparoscopy under local anesthesia.

performed. Twenty milliliters of 1% lidocaine may be injected through a
hollow cannula into the uterine cavity and out through the fallopian tubes.
This allows manipulation of the pelvic viscera without undue discomfort.

The anterior abdominal wall is anesthetized by injecting an intradermal
wheal of 1% lidocaine at the lower border of the umbilicus, and expanding
about 1 cm on each side of the umbilicus. A stab wound is made in the
skin and a 3-inch spinal needle is used to perform a multiple puncture field
block to block the lateral cutaneous and anterior cutaneous nerves of the
anterior abdominal wall'> (Fig. 2-4). The field block will allow manipulation
of the anterior abdominal wall during direct insertion without unusual discom-
fort. In addition, the spinal needle is used to inject 1% lidocaine down through
the predicted tract of the trocar and sleeve, through the fascia to attempt
to form a wheal between the fascia and peritoneum (Fig. 2-5). If pneumoperito-
neum has been established through the cul-de-sac, the needle also can be
used to test the presence of pneumoperitoneum, since gas inside the peritoneal
cavity bubbles back through the syringe easily.

The incision is then enlarged to allow the insertion of the trocar and sleeve,
which are pushed into the peritoneal cavity in the direction of the symphysis
pubis at an angle of not less than 45° to the horizontal. The patient’s voluntary
muscle tension will avoid too deep penetration of the Verres needle or trocar.
Once the sleeve is in place, a single-puncture telescope is passed, allowing
the passage of a long aspirating needle through which 0.5% bupivacaine is
dribbled onto the serosal surface of the fallopian tubes approximately 10 cc
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FIGURE 2-4. The periumbilical radial field block attempts to block the sensory fibers
of the tenth through the twelfth intercostal nerves.

FIGURE 2-5. Note the dense local infiltra-
tion in the area through which the trocar
will be inserted. A wheal between the peri-
toneum and the overlying fascia can be ob-
tained by inserting the needle through the
peritoneum and then injecting while with-
drawing the needle. This avoids peritoneal
pain when the trocar penetrates the perito-
neum.

on each side. This medication is necessary for patient comfort during manipula-
tion of the fallopian tube or other structures.

Although the total amount of lidocaine or other anesthetic may exceed
recommended dosages, studies have shown that blood levels do not approach
the convulsive levels.4¢ When lidocaine is given by these routes, intravenous
administration is virtually impossible and metabolic degradation begins in
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the tissue. Likewise, absorption from serosal surface does not substantially
increase blood levels.

In the author’s service, anesthesia is usually monitored by a nurse anesthetist,
with an anesthesiologist on call. With the proper preparation and explanation,
patients have been able to tolerate the procedure as well as frequent blood
drawings for research projects and the video documentation of the surgery.
Many patients wish to observe the operation and take great interest in the
procedure. Such patient participation is encouraged. If the patient becomes
restless or uncooperative owing to insufficient pain relief, then general anesthet-
ics with endotracheal intubation can be quickly substituted. Good and adequate
anesthesia can be obtained through conduction anesthesia, either epidural
or spinal if appropriate.>

Laparoscopic Technique

In laparoscopy the visualization of the abdominal contents depends on the
development and maintenance of a pneumoperitoneum which lifts the abdomi-
nal wall away from the underlying viscera and separates the pelvic organs
from the omentum and intestine. The pneumoperitoneum also allows the pelvic
organs to be moved for diagnostic or surgical purposes.

Position the patient in a modified lithotomy position. Legs are separated
and supported by knee crutches or obstetrical-type leg supports. The knees
and thighs should not be flexed on the abdomen any more than is absolutely
necessary. The operator must stand at the side of the patient and must be
able to reach down to the perineum to manipulate the uterus during the
laparoscopic procedure. Raising the knees and thighs in an exaggerated lithot-
omy position does nothing to facilitate the procedure of laparoscopy. The
patient should be in a level horizontal position until all instruments, including
the laparoscope, are in position (Fig. 2-6). The Trendelenburg position should
not be assumed before inserting the needle or trocar since this will raise the
sacral promintory in relation to the operator and may cause this structure
and its vascular (great vessel) relationship to be more vulnerable to injury
(Fig. 2-7).

Prepare the abdomen, perineum, and vagina with a soap and scrub solution
of povidone-iodine preparation.

Carefully catheterize the patient because an empty bladder is essential for
visualizing the pelvic structures. It is not necessary to leave a catheter in
place.

Carefully examine the pelvis to determine the size, shape, and position of
the uterus. Look for any evidence of early pregnancy that may not have
been diagnosed. If early pregnancy is suspected, the procedure may be post-
poned until the diagnosis can be verified or care taken not to insert instruments
into the uterine cavity.

Carefully examine the adnexa to rule out any undiagnosed adnexal disease.
If the possibility of adnexal infection exists, the procedure should be either
postponed or the patient given covering antibiotics prophylactically during
the procedure.

The position of the uterus is most important since undiagnosed posterior
displacement of the uterus can result in injury to the uterus during the proce-
dure. Perform a speculum examination of the cervix to rule out an infected
cervix or, in some cases, a tightly stenotic cervix which may require some
dilation before a uterine manipulator or elevator can be attached. Drape the
patient with a lithotomy sheet through which an opening is cut over the
umbilicus for access to the abdominal wall.



Establishing a Pneumoperitoneum

FIGURE 2-6. Note the relative safety with
the patient in a flat position.

A 75

FIGURE 2-7. Note the increased hazard of
inserting the trocar with the patient in a steep
Trendelenberg position. Tilting the patient
causes the sacral promontory to be in a more
accessible position in relation to the operator’s
thrust. This increases the possibility of injury
to retroperitoneal structures lying in this area
in particular the aorta, the vena cava, and
the common iliac vessels.

A

Establishing a Pneumoperitoneum

Insertion of the trocar and sleeve is the most anxiety-charged part of an
otherwise simple and safe procedure. The abdominal wall is penetrated with
a large, sharp instrument without visual contact with the underlying viscera.
Both the neophyte and the experienced operator must trust their knowledge
of the anatomy, the quality and condition of the equipment, and the control
of the coordinated thrust of more than average force. There is really no other
surgical maneuver quite like this.

Direct insertion of the trocar and sleeve has been shown to be a safe and
efficient method of insertion in the majority of patients undergoing
laparoscopy.1%-1226 This method saves time and avoids the risk involved with
use of penetrating insufflation needles. Direct insertion is also useful when
local anesthesia presents the need for a quick procedure.

Direct insertion of the trocar and sleeve can be carried out under either
general or local anesthesia, provided the anterior abdominal wall is reasonably
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Peritoneum

FIGURE 2-8. Direct insertion of the trocar prior to developing a pneumoperitoneum
requires strong elevation of the relaxed abdominal wall to avoid intraperitoneal struc-
tures.

thin and the patient is either relaxed by general anesthetics or can relax her
muscles enough to allow tenting up of the anterior abdominal wall. Obese
patients whose skin cannot be grasped easily in the fingers of one hand, patients
whose abdominal wall is tight, or patients with an abdominal incision would
usually preclude direct insertion of the trocar and sleeve.

The trocar and sleeve are held in the dominant hand of the surgeon. The
anterior abdominal wall is picked up at a point between the symphysis pubis
and the umbilicus and tented upward sharply so that the skin between the
umbilicus and tenting hand is as nearly vertical as possible. An incision is
made in the lower border of the umbilicus to accommodate the size of the
trocar and sleeve to be used, large enough that the skin will not bind on
the sleeve. The trocar must be sharp for proper insertion. The trocar is inserted
through the incision in a short stabbing or twisting motion in the direction
of the symphysis pubis. The plane of insertion is frequently well above the
normal plane of the relaxed abdominal wall (Fig. 2-8). When the trocar pierces
the peritoneum, the sleeve can be advanced over the trocar and the trocar
removed. Peritoneal penetration can be verified by opening the trumpet valve
or flap valve of the sleeve and moving the anterior abdominal wall up and
down. Air will be heard rushing in and out of the sleeve. The patient may
then be placed in the Trendelenberg position and 1 to 1.5 L room air allowed
to enter the peritoneal cavity.?6 At this point the telescope can be inserted
and the peritoneal contents viewed. Occasionally (3% according to Copeland



FIGURE 2-9. Some operators prefer to elevate the lower abdominal wall to create
a potential space for the placement of the insufflating needle. The needle should be
inserted unattached and attached to the gas machine after insertion has been completed.
The operator’s fingers hold the hub of the needle, allowing the springloaded stylet
to retract freely according to the density of the tissue. The angle of the needle should
be not less than 45° from the vertical aimed toward the center of the pelvic inlet.
Inset: The operator’s fingers spread the lower umbilical fold so that the knife blade
slides cleanly through the skin only. Some operators prefer to immobilize the lower
umbilical fold between two iris clamps. The incision may be made vertically if pre-
ferred.

et all%) the sleeve will penetrate the omental sac and the abdominal contents
will be viewed as through a membrane.!® In these cases the sleeve can be
withdrawn slightly and held perpendicularly as the abdominal wall is lifted.
The omentum will fall away allowing clear vision of the visceral contents.
Although direct insertion is viewed with some concern in this country, this
method has been used in thousands of cases in India.?6 It has been reported
adequately in the literature and Copeland et al have carefully documented
2,000 cases of direct insertion without unusual complications.!® Since a large
number of laparoscopies in this country are done for sterilization in otherwise
healthy, normal, parous women, direct insertion is possible in the majority
of the cases.

In individuals where obesity or muscle tone prevents easy tenting of the
anterior abdominal wall, pneumoperitoneum is established initially by the
insertion of either a Verres needle or a Touhey needle through the lower
border of the umbilicus into the peritoneal cavity (Fig. 2-9). Gas pressure
between 10 and 20 mm mercury usually indicates normal insertion.

In patients with extreme obesity, it is likely that in 50% of the cases extraper-
itoneal insufflation will occur. Therefore, in these patients the cul-de-sac is
an excellent port for the insertion of the pneumoperitoneum needle® (Fig. 2-
10). The cervix may be grasped with the usual cervical stabilization instrument

Establishing a Pneumoperitoneum
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FIGURE 2-10. Use the posterior vaginal for-
nix and the cul-de-sac as a port for inserting
the Verres needle to obtain pneumoperito-
neum when exceptional abdominal fat pad or
scarring complicates abdominal wall needle
insertions.

and the uterus elevated anteriorly while being stretched posteriorly with a
posterior retractor. This adequately flattens out the cul-de-sac so that penetra-
tion is easy. Half a centimeter of penetration is usually adequate. Gas inserted
through the culdocentesis route usually creates slightly higher pressures in
the initial phases. Three to six liters can be injected without difficulty, then
the procedure carried to the anterior abdominal wall for usual insertion of
the sleeve and trocar through the lower border of the umbilicus.

Open Laparoscopy

Occasionally, the anterior abdominal wall may be severely scarred by previous
surgery, and the threat of adherent viscera may be increased. In such cases,
open laparoscopy using the technique of Hasson has been useful, although
it does not guarantee freedom from bowel injury.!® Open technique can be
carried out under general or local anesthesia. If local anesthesia is used, then
infiltration is carried down to and through the fascia to the peritoneum. A
small, 1-cm incision is made just below the umbilicus. Using the special “S”
shaped retractors of Hasson (small deaver retractors), the incision is carried
down directly until the fibers of the fascia are seen. The fascia is grasped in
two places with a strong hemostat (kocher clamp) and incised between the
two clamps. A suture is passed through each edge but not tied and left on
the sides of the small incision. The incision is then carried through the perito-
neum, and the modified trocar and sleeve of the Hasson instrument inserted
directly into the peritoneal cavity with its blunt obturator in place. The cone
of the instrument is then slid down into the incision to make an air-tight
seal. The sutures previously passed through the fascia edges are brought up
to the cleats on the sides of the sleeve and are wrapped around these cleats
to stabilize the assembly. The scope can then be passed into the peritoneal
cavity, and the pneumoperitoneum can be developed under direct vision.



Uterine Manipulators (Elevators)

A number of uterine manipulators are available for laparoscopic procedures
so that all aspects of the uterus and adnexa can be adequately visualized.
Movement of the uterus will stretch the adnexa so that folds can be straightened
out, all serosal surfaces can be seen adequately, ovaries can be examined on
both sides, and all the possible information can be obtained through visualiza-
tion of these structures.

The most common type of uterine manipulator used in the United States
today is the cannulated type of which the suction cannula (Semm) is the
classical instrument. The large suction cup of the instrument is designed to
hold the cervix; in the center of the suction cup is a projectory cannula
approximately 2 to 3 cm in length which extends up to the cervical canal.
The suction cup has an opening attached to a fitting on the handle through
which vacuum can be applied either by wall suction or simply by a short
segment of tubing and a 20-cc syringe with an appropriate clamp. To fix
the cup against the cervix, a cannula is inserted into the cervix, the cup is
placed flush onto the cervix, and the vacuum applied, fixing the instrument
in place. This instrument is easy to place but usually requires exposure of
the cervix with a speculum and perhaps even fixation with a single-tooth
tenaculum. The cannulated opening is also attached to a fitting on the handle
to which a Luer lock is usually fixed so that fluid may be injected into the
uterine cavity. The suction cannula may be displaced by a deformed or lacer-
ated cervix or by a large hypertrophied cervix. This may cause the suction
to fail or, if there is an obstruction in the cervical canal, injection through
the cannula may break the suction and allow the manipulator to be dislodged.

Another intrauterine manipulator is the Cohen cannula with an olive to
block the cervical canal and a spring-loaded fixation device that will fix the
cannula to a previously attached single-tooth tenaculum. The tenaculum can
be placed anteriorly or posteriorly on the cervix, with the curvature of the
intrauterine cannula in the axis of the cervical canal.

Recently other manipulators have been introduced. One, the Behrman, is
a cannulated variety derived from modification of a forceps instrument. One
arm of a toothed tenaculum has been modified to be an intrauterine cannula.
The second arm retains its toothed portion which fixes this instrument in
place in the uterine cavity. The modified cannula arm with a fixed olive usually
fits well into the cervical canal, but in some small uteri it may not. The
fixed aspect of the olive may cause a poor seal if injection into the intrauterine
cavity is indicated. The Quinonas manipulator utilizes modified ring forceps
in the same way. The ring forceps is less traumatic to the cervix than the
toothed tenaculum.

In laparoscopy where intrauterine injection is not contemplated, two very
convenient uterine manipulators have been designed by Hulka and Sargis.
One arm is a uterine sound that fits up into the cervical canal and the other
arm retains the single-tooth tenaculum. For fixation the sound is inserted in
the uterine cavity, the single-tooth arm is attached to the cervix, and they
are held together by a rachet, which fixes the manipulator in place. This
can be inserted very quickly and easily either blindly or through a speculum
under direct visualization.

Placement of Uterine Manipulator

Place the uterine manipulator on the cervix under direct vision with a speculum
in the vagina. The cervix may be stabilized with a single-tooth tenaculum,

Placement of Uterine Manipulator
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particularly in situations where there is stenosis of the cervix and minimal
dilation may be required, or in instances where uterine displacement requires
direct vision to insert the intrauterine portion carefully. Usually exposure of
the cervix and fixation with the tenaculum results in more accurate placement.

With a retroverted or retroflexed uterus, insert the intrauterine portion of
the cannula in reverse curvature to follow the real axis of the uterus. Once
the limit of the intrauterine cannula is reached, rotate through 180°, lifting
the uterine fundus out of the cul-de-sac into an anterior position. Then fix
the tenaculum or fixing mechanism. If the uterus appears to be fixed in the
cul-de-sac, then the manipulator should remain in a reverse position.

Two important possibilities of injury exist when inserting the intrauterine
manipulators. The first is pulling out the tenaculum, usually the single-tooth
tenaculum from its fixation in the cervical mucosa. If the tenaculum fixes
only to the mucosal tissue which can be friable, any tension will pull it through,
resulting in a laceration that will cause bleeding. Bleeding can be controlled
either by pressure or with a ring forceps if necessary. Occasionally a suture
may be required.

The most important possible injury is the perforation of the uterine anterior
wall. It happens particularly in the undiagnosed retroversion or retroflexion
uterus.

The cannulated uterine manipulators also allow solutions to be injected
into the uterine cavity through the hollow cannula (chromotubation). In pa-
tients undergoing laparoscopy with local anesthesia, the author has found
intrauterine anesthesia to be helpful. Ten to 20 mL of 1% lidocaine is injected
through the intrauterine cannula penetrating through the tubal ostium. Blanch-
ing and some contraction of the proximal third of the tubes can be observed
during this injection.

Diagnostic Laparoscopy

Laparoscopy for diagnosis is particularly apropos in the management and
study of infertile patients and should be utilized in all patients in whom diagno-
sis of acute or chronic pelvic disease is suspected but unproven. Laparoscopy
will avoid embarrassing and (in our litigious society) costly diagnostic mistakes
that lead to unnecessary and unrewarding laparotomy or failure to make a
diagnosis that may become obvious when suspicion turns to catastrophe. There
is a small but alarming literature indicating that even the most innocuous
exploratory laparotomy to rule out nonexistent appendicitis, ectopic preg-
nancy, or other presumptive diagnoses can affect the fertility of patients.*
Careful diagnostic laparoscopy will yield the diagnosis in most cases and
avoid prolonged, traumatizing exploratory surgery.

Single- or multiple-puncture techniques are used for diagnostic procedures,
and the preference of one over the other should depend on the availability
of equipment and the need for manipulation of pelvic organs, severing of
adhesions, removal of fluids or blood that may obscure the anatomy, and
the pathologic anatomy. The author usually begins diagnostic laparoscopy
with a double-puncture laparoscope, utilizing a 10-mm instrument so that,
if appropriate, a single-puncture operating instrument can be inserted through
the cannula by simply replacing the scope. In many instances the insertion
of probes, suction tubes, and/or cautery devices through the channel will
be adequate to make a clear diagnosis. In other cases, a second- or even
multiple-puncture technique may be necessary. With the recent development
of better optics for 5- to 8-mm laparoscopes, the use of these smaller scopes
in a double- or multiple-puncture technique has become more popular.



It is necessary for the laparoscopist to adopt a diagnostic regimen that
will adequately survey all of the pelvic and abdominal structures. The surgeon
should utilize a systematic approach that is not varied from case to case.
This may be accomplished in any of a number of approaches, but should
include recognition and complete examination of the uterus anteriorly as well
as posteriorly. Whenever possible, the laparoscope should be inserted deep
into the cul-de-sac to allow omentum, bowel, and adnexal structures to fall
out of the way so that the cul-de-sac, peritoneum, uterosacral ligaments, and
relevant intraperitoneal structures can be observed. Observe the adnexa in a
systematic routine manner, proceeding from one side to the other, depending
on the individual operator’s choice.

Account for all structures and clearly identify their position in the patient.
Manipulation of the uterus with the cannula may frequently aid in this process.
The most common error at this point is having the lens too close to pelvic
viscera. The scope should be withdrawn until a panoramic view can be ob-
tained. The tube can be brought out of the cul-de-sac where it frequently
lies by simply placing the scope beneath the tube and elevating it out of the
cul-de-sac. Then back the scope off and survey the entire tube from the fimbria
to its insertion in the uterine cornua. Close examination of the fimbria should
be carried out to determine agglutination or bleeding such as might be present
in an ectopic pregnancy. This systematic review of the pelvic structures should
be documented with a drawing in the patient’s chart, possibly photographically,
or by videotape as well as a dictated operative note. The pelvic structures
should be closely observed for alterations in shape or coloration that may
be indicative of less obvious pathologic conditions such as early unruptured
ectopic pregnancy.

Gynecologic laparoscopy rightfully includes a survey of the abdominal con-
tents. This may be done routinely in a systematic, methodical manner as in
the pelvic visualization, usually starting on the right side looking at the cecum
and appendix, if possible. The appendix may require manipulation of the
cecum for exposure, and the procedure then carried up the right gutter to
the base of the liver. The liver edge usually is easily recognized, as is the
gallbladder. Biopsy of the liver can be carried out under vision if this is
indicated. Visualization can be carried across the upper abdomen to the left
upper quadrant and down the left gutter and back into the pelvis. If permanent
documentation of conditions seen through the laparoscope is not possible, it
is urged that at least one or possibly two more trained individuals who are
capable of recognizing pathology be allowed to observe the pathology identified
so that the procedure and documentation on the chart can be verified. Biopsy
of easily approachable lesions on the serosal surface of the reproductive organs
is usually a safe procedure. Bleeding that may occur can easily be controlled
with cautery. However, deeper biopsies or cutting into ovaries, tubes, or other
structures should only be attempted when more sophisticated methods for
control of hemorrhage are available and the operator is experienced in the
management of these procedures through the laparoscope. In other cases it
may be prudent to observe the need for biopsy, terminate the procedure,
and plan to carry out other surgical procedures in an open abdominal approach
when the patient has been appropriately informed of the condition and is
capable of giving informed consent. In some instances such as unsuspected
unruptured ectopic pregnancy, it may not be appropriate to delay the procedure
and immediate laparotomy and management may be carried out.

Diagnostic Laparoscopy

47



Laparoscopy

48

Operative Laparoscopy

In the United States the most common surgical procedure performed with
laparoscopy is tubal sterilization of the female. If acceptable to the patient
and within the skills of the surgeon, local anesthesia is the anesthesia of
choice since in most instances these patients are normal, healthy, parous
women who have no evidence of pelvic inflammatory disease or other pathology
and are obviously fertile. Therefore, it can be assumed that in most cases
the sterilization procedure will be straightforward and rapidly performed. In
patients undergoing sterilization, the need for the intrauterine cannula has
been questioned and in many instances is not necessary, particularly if the
uterus is known to be suspended well anteriorly and it is clear that there is
no pelvic inflammatory disease or distortion of the pelvic organs.26:32 However,
in most instances the ability to manipulate the uterus will give the surgeon
confidence and facilitate the procedure. The cannula is used if the technique
of local anesthesia described in this chapter is used. Intrauterine injection
of lidocaine should be carried out and in this case, of course, there is no
reason not to leave the cannula in place.

Either a 10- or 12-mm operating laparoscope may be used for visualizing
the pelvic viscera. If the operating laparoscope is used, it should have at
least a 7-mm operating channel, since a nonelectrical sterilization method
requires instruments that are at least this large and for the most recent model
of the Wolf Yoon ring applicator, an 8-mm channel is necessary. Of course,
double- or multiple-puncture techniques are equally reasonable alternatives
(Fig. 2-11) and might be considerably less expensive than replacing an operat-
ing laparoscope just to gain the use of one instrument. Currently, in the
United States the alternatives for laparoscopic sterilization include bipolar
cautery, Fallope™ rings (Yoon), spring-loaded clips (Hulka), and thermal cau-
tery (Semm and Waters).

Selecting a method of tubal sterilization will depend on the availability of
the equipment for the application of rings or clips or the availability of bipolar
cautery instrument and bipolar electrical generator, the condition of the fallo-
pian tubes, i.e., are they normal or thickened, edematous, adherent, or obscured
by adhesions, and the experience of the operator.®

There have been numerous studies of the effectiveness/failure rate of sterili-
zation methods. The failure rates of selected laparoscopic methods of tubal
sterilization are given in Table 2-2. These rates reflect statistics generated
by large series in which the procedures are done by one or more individuals
usually for the purpose of determining the effectiveness of the method. There-
fore, failure can mean any or all of the following: inability to complete the
procedure, mechanical failure, tubal patency determined by chromotubation
or hysterosalpingography, or a pregnancy episode, either intrauterine or ec-

TABLE 2-2. Failure Rate for Selected
Laparoscopic Methods of Tubal Sterilization

Method Failure Rate
Bipolar coagulation (with or 4-8: 1,000
without division)??
Low thermal endocoagula- 0: 1,000
tion (Semm)?%-4!
Shielded thermocautery3°-46 1.6: 1,000
Fallope ring®° 1-5: 1,000
Spring-loaded clip? 4-8: 1,000




FIGURE 2-11. Use transillumination of supra pubic abdominal wall to avoid blood
vessels during insertion of the second puncture. The laparoscope may also be used
to provide resistance to the downward pressure during the insertion thrust.

topic. Patient population can also distort failure rate statistics. For example,
a patient population that includes a large number of patients with pelvic
inflammatory disease (PID) will yield very different results from a population
with a low PID rate. Thus, these failure rates are guidelines and certainly
cannot be used as factual evidence of the superiority of one method over
another.

Tubal sterilization should only be undertaken as a permanent procedure,
and patients’ informed consent should contain a clear statement to this effect.
Nevertheless, despite the most careful selection and execution of method,
there is a known failure rate. Therefore, in the interest of effective risk manage-
ment, informed consent should contain wording that includes the possibility
of failure and that specifically excludes an unconditional guarantee.

As the number of total sterilizations increases and as the age of patients
desiring sterilization decreases, one can logically expect an increase in the
number of patients desiring reanastomosis of fallopian tubes. Several studies
have been undertaken in an attempt to identify the patient who is most likely
to desire reanastomosis of the fallopian tubes.  To date, no clear profile of
this patient has been identified.?® However, factors that may increase the
likelihood of regret and desire for reanastomosis of the tube are unstable
family relationships at the time of sterilization, or very young women of low
parity.13

Both bipolar cautery and Fallope ring destroy approximately the same
amount of tubal tissue, but spread of tissue destruction from cautery is not
predictable. Reports of reanastomosis following Fallope ring application have
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generally shown a higher success rate than those following cautery, either
unipolar or bipolar.

Recent reports have shown that successful reanastomosis following clip
application is of a very high order, indicating that clip sterilization may be
considerably more reversible than any of the other methods.16-22:50

Technique

After visualization of the pelvic contents, the author, even though a general
anesthetic is used, applies a local anesthetic to the fallopian tubes, usually
in the form of bupivacaine 0.5% in the amount of 5 mL on each side. This
seems to minimize postoperative pain, particularly in patients having rings
or clips applied. Before treatment of the tubes by any method, clearly identify
the fallopian tube. If possible, the fimbria should be observed as well as evidence
of tubal patency. When a patient appears to have tubal obstruction related
to inflammatory disease, it is appropriate to test for tubal patency by injecting
methylene blue or other appropriate dye through the uterine cannula. Occa-
sionally proximal closure of a distally occluded oviduct may result in the
formation of a hydrosalpinx at a later date. If tubal occlusion can be demon-
strated, then further tubal treatment not only may be unnecessary, but also
may result in a closed space that may cause future problems for the patient.
When using local anesthetics, manipulation of the tubes may cause increased
discomfort to the patient. Therefore, do not make an issue of exposing the
fimbria unless there is some question about the identification of the tube or
its patency.

Fallope ring application avoids the risk of cautery and is a proven method
of tubal occlusion. Its application to a structure other than the fallopian tube
is extremely difficult and unlikely to occur. The Fallope ring does not create
any contiguous tissue injury, and it is easy to determine how much tubal
tissue is involved in the ring, whether the ring is intact, and whether blanching
of the enclosed tissue indicates good ischemic reaction.

~Not all tubes can be easily manipulated for ring application. Tubes with
thickening or inflammatory reaction may be more likely injured by sectioning
or by injury to the mesosalpinx. When applying rings, use one prong of the
tongs to lift the tube away from the mesosalpinx and then grasp only the
tube itself. Frequently, the lifting prong can be seen tenting the mesosalpinx
below the tube. This allows a good 1-cm loop of tube to be drawn up into
the instrument without discomfort. If too much mesosalpinx is picked up
with the tongs, the patient under local anesthesia will usually have some
discomfort, and from the standpoint of technique, a smaller portion of the
tube is involved in the ring and the likelihood of failure is increased. If the
tube is thickened or edematous, a milking action achieved by alternate takeup
and release of the tongs will allow the fluid to be squeezed out of the tube
and full retraction accomplished without transsection or injury.

After bilateral application of Fallope rings, the two sites should be carefully
inspected to ensure that the ring is intact (since occasionally rings are split
or damaged by irregularities on the loading cone of the applicator) and that
an adequate loop (at least 1 cm) of tube is within the ring with evidence of
good blanching. Occasionally a ring will slip off the tube almost immediately.
Therefore the last maneuver before removing the laparoscope should be to
inspect both sides one more time. If the loop appears inadequate the tube
may be regrasped and drawn into the applicator pushing the ring down further
or a second ring may be applied (in series) thus giving a longer loop. Rings



FIGURE 2-12. Over-reaching the tube
with the flat area of the Kleppinger for-
ceps may reduce the tubal and endosal-
pingeal coagulation, cause increased
pain when using bipolar cautery with
local anesthesia and may result in wide
destruction of the mesosalpinx possibly
interfering with ovarian blood supply.

FIGURE 2-13. Accurate placement of
the flat tips of the Kleppinger bipolar
instrument ensures complete dessication
of all tubal tissue particularly when
monitored by an ammeter to determine
when tissue conductivity has dropped
by at least 50%. Wide destruction of
the mesosalpinx should be avoided.

should not be placed in parallel since a closed length of vital tubal tissue
may result giving rise to a hydrosalpinx.

When the bipolar cautery is used, the forceps should be applied directly
to the tube so that the flat or spatulate portion of the Kleppinger forceps
grasp the tube rather than reach beyond the tube to the mesosalpinx® (Figs.
2-12 and 2-13). The Hirsch bipolar tongs may minimize this possibility. Only
the tube should be burned, and the burn should be carried out until the
ammeter on the bipolar signal generator begins to drop, indicating desiccation
of the tissue. It is not necessary to hold the burn until the ammeter has
dropped all the way to zero. Since coagulation of protein is the objective of
this procedure, browning or frying of the tissue is not necessary; further, it
may only increase the area of contiguous burn of the mesosalpinx and may
lead to increased risk of fistula. Cutting of the coagulated tube is not advised
since no real advantage is gained.2’ It may lead to an increased risk of fistula
formation, subsequent failure and bleeding from the mesosalpinx. A high
percentage (approximately 50%) of pregnancies occurring after failed tubal
coagulation result in ectopic gestation.!'?® Overburning of the mesosalpinx
results in discomfort to the patient under local anesthesia and may interfere
with ovarian blood supply later on. Usually two or three contiguous burns
are made on each tube. Each burn makes the likelihood of reanastomosis
more remote.

Thermocoagulation is another sterilization method which has the advantages
of cautery but without any electrical transfer through or to the patient. The
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Waters instrument uses a retractable hook to pull the fallopian tube into a
Teflon shield.!” Battery-generated electrical current heats the hook, accom-
plishing division and coagulation of the fallopian tube. No electrical current
passes through the patient’s body or tissue because the electrical circuit is
complete within the hook. A similar method is described by Semm using
unshielded forceps (crocodile forceps) which likewise coagulate the tissue with
heat rather than an electrical current.*® The tube can then be cut with hooked
SCISSOTS.

Spring-loaded clips (Hulka) should always be applied exactly perpendicular
to the axis in the midportion of the tube. With the Hulka clip, if care is
taken, the clip can be closed without locking the spring device and the tube
manipulated using the jaws of the clip as a manipulating forceps. The clip
should be placed on the tube so that on closure, a portion of the tubal tissue
will be forced into the hinged portion of the clip and the tips of the clips
should pass beyond the tube onto the mesosalpinx. If one clip does not appear
to be well placed, it should be supplemented by either another clip or by
another technique, if necessary. Improperly placed clips, even if the spring
is locked, can be removed by traction applied to the sides of the clip. Little
or no damage to the tube results from this maneuver and a properly placed
clip can be placed over the same area. Inspection of the clip site should be
carried out after application to ensure that the tube is crossed perpendicularly
by the clip and that the clip is properly closed and locked and the tip extended
onto the mesosalpinx.

Other Laparoscopic Surgery

Extremely sophisticated surgical techniques applicable through laparoscopy
are currently being described and recommended by various authorities. Semm
and others have recommended laparoscopic surgical techniques which include
excision of adnexa, small subserous fibroids, ruptured and unruptured ectopic
pregnancy, appendectomy, and other abdominal operations done entirely
through the laparoscope.'* The application of laser techniques to laparoscopic
surgery is becoming popular. It is not within the scope of this chapter to
discuss these highly sophisticated and as yet not universally employed tech-
niques. They are a logical extension of present laparoscopic knowledge and
skill. Those who find these laparoscopic procedures suitable to their talents
and interests are urged to pursue these highly specialized techniques under
proper supervision and with appropriate equipment.

In all laparoscopic procedures, occasional opportunities for less sophisticated
operative techniques occur. Lysis of adhesions can be carried out easily through
either single- or multiple-puncture techniques (Fig. 2-14). These situations
include clear-cut adhesive bands that can be released under clear vision and
in which only minimal bleeding controlled by coagulation can be expected.
Unipolar coagulation scissors, hooks, and needles are available for this purpose
and should be utilized. Salpingostomy both for release of simple fimbrial adhe-
sions and for fimbrial agglutination is appropriate through the laparoscope.
Removal of a small unruptured ectopic pregnancy is possible when the tube
can be stabilized, the incision made over the ectopic pregnancy, and under
circumstances where bleeding can be controlled by coagulation rather than
by mass ligation.

Management of ovarian cysts by laparoscopic technique is controversial.?
Obviously, perforation or opening of a dermoid, mucin-containing, or malig-
nant ovarian tumor would be considered disastrous. However, the management



FIGURE 2-14. Not infrequently, adhe-
sions may obscure or distort the pelvic
structures. They may be easily dissected
usually without bleeding. A ground plate
always should be in place when dissecting
with a unipolar instrument.

of ovarian cysts in young women is probably safe and will frequently relieve
symptoms and doubts without the risk, inconvenience, and expense of abdomi-
nal laparotomy. Ovarian cysts usually should be managed by multiple-puncture
technique because this will allow transillumination of the cystic structure
and careful manipulation of the cystic structure. Obviously, if superficial ex-
crescences exist, then the likelihood of neoplasia is increased and laparoscopic
manipulation should be terminated. However, if the cyst is smooth and transil-
luminates readily, needle puncture and evacuation can be easily accomplished
with specially designed aspiration needles. The fluid can be evacuated into a
syringe and sent to the laboratory for cytologic studies if indicated. In addition,
a biopsy of the collapsed cyst wall can then be easily made to confirm diagnosis.

Early endometriosis can be managed by laparoscopic surgery. Histologic
diagnosis can be made by biopsy of suspicious lesions. Lesions can be eliminated
by direct cautery, using a bipolar or unipolar instrument as the anatomical
conditions will allow. If suspension of the uterus is indicated following treat-
ment of mild or moderate endometriosis, this can be performed laparoscopi-
cally in accordance with techniques described by Rogers et al.38

Complications of Laparoscopy

As in all surgical procedures, laparoscopy carries the risk of specific complica-
tions as well as the usual surgical complications of inadvertent hemorrhage,
infection, and anesthetic accident. Laparoscopic procedures have a relatively
low rate of operative complications and mortality. Most of the severe complica-
tions of laparoscopy discussed in older texts occur only rarely and are usually
a result of inadequate training or failure to follow the fundamental principles
of the procedure. Education, experience, proper maintenance of the equipment,
and selection of the proper procedure for the conditions at hand can prevent
the severe complications.

The first source of minor complications are accidents associated with the
insertion of the intrauterine cannula used to manipulate the uterus during
the procedure. A careful pelvic examination prior to the insertion of these
instruments is required so that the exact position of the uterus can be ascer-
tained. Most cannulas are constructed to curve anteriorly. Obviously a careless
insertion of such a curved instrument into the retroverted uterus can result
in perforation of the anterior uterine wall. This does occur in approximately
3% of cases and is entirely preventable.”48 At least one case of fatal infection
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has been traced to this source.?* The Semm suction cannula is relatively safe;
however, anterior perforation can occur with this instrument as well. The
longer, somewhat more easily inserted Hulka cannula or Quinones or Behrman
modification of the Hulka cannula can result in a higher penetration of the
uterine fundus than with the Semm cannula. Using a Cohen cannula and a
single-tooth tenaculum can also result in perforation of the retroflexed uterus.
Care should be taken in patients who are undergoing laparoscopy following
abortion or in the puerperium since the uterus is usually larger, softer, and
more flexible in the isthmic portion. In these cases a bulkier intrauterine
instrument can be used such as the Sargis cannula. In some instances, the
use of a larger suction cannula or a cervical dilator of appropriate size may
allow better manipulation of the uterus with less danger of perforation. If
perforation of the uterus occurs, patients should receive intravenous prophylac-
tic antibiotics intraoperatively. Usually one or two doses will suffice. Since
the patient is undergoing laparoscopy, careful examination of the perforation
site for hemorrhage should be included in the laparoscopic procedure and
cautery or other surgical procedure to control hemorrhage instituted as re-
quired.

The next source of possible complication is insertion of the (Verres) needle
used to develop pneumoperitoneum. Penetration of the bowel, stomach, blad-
der, or, occasionally in very thin patients, retroperitoneal or vascular injuries
have occurred. In thin patients with a relaxed abdominal wall under general
anesthesia, direct insertion of the trocar and sleeve according to the previously
described technique will avoid possible injury with the Verres needle. Since
such insertion is outside the normal boundaries of the peritoneal cavity, injury
to underlying structures is very unlikely. However, if the Verres needle is
to be used, tenting the anterior abdominal wall by grasping the skin and
raising the abdominal wall is indicated. If the patient is under local anesthesia,
the patient’s own muscular tone and resistance to pressure will allow quick
penetration without injury to underlying structures.

Very little permanent damage is done when the stomach or bowel is inadver-
tently entered. However, it is important to recognize this possibility and simply
aspirating through the needle hub with a syringe can check for this. If such
penetration has occurred, then a second needle should be placed, pneumoperi-
toneum developed, and a scope inserted to assess damage created by the initial
insertion. If necessary, lavage to the peritoneal cavity can be carried out.
With bladder injury a Foley catheter can be inserted to check for continued
hematuria and to keep the bladder contracted. Stomach injuries are usually
associated with general anesthesia, particularly when intubation has been omit-
ted, the tube incorrectly inserted or intubation started late, allowing a signifi-
cant amount of air to enter the stomach. Peritoneal lavage and intravenous
antibiotics for prophylaxis are indicated and the patient should be observed
for development of peritonitis when visceral penetration occurs.

Minor complications of Verres needle insertion include inadvertent gas dis-
semination into closed spaces such as into the subcutaneous tissues or in
the retroperitoneal space in very obese patients. Retroperitoneal emphysema
also may occur. This is more likely when penetration is well below the edge
of the umbilicus. In some patients, entry into the omental sac has resulted
in an omental emphysema, which can obscure the peritoneal contents. Insertion
of the scope into an emphysemal area gives a typical honeycombed appearance
which should be readily recognizable. In these instances, if the emphysema
is subcutaneous or retroperitoneal, the needle should be left in place, a second
needle inserted into the peritoneal cavity, and a pneumoperitoneum developed
which will help to deflate the subcutaneous or retroperitoneal emphysema.



Retroperitoneal or subcutaneous emphysema undetected can enter the medias-
tinum and cause pulmonary and circulatory complications.

The most dreaded injury of laparoscopy is laceration of a great vessel when
the trocar is inserted.3® The trocar should be sharp and directed properly to
prevent unusual force on insertion. The insertion should be well controlled.
Once the trocar has entered the peritoneal cavity, it is wise to pull the trocar
back so that the sleeve can be advanced into the peritoneal cavity. Injury
to the great vessels will immediately be recognized on removal of the trocar
or insertion of the scope since the field will be filled with blood. In this
case, do not panic; the incision should be enlarged to allow pressure to be
placed against the aorta and vena cava to control bleeding until a vascular
surgeon can be consulted. If the patient is in an operating room that is not
adequate for extensive vascular surgery, up to and including cardiopulmonary
bypass, the patient should be moved to a suitable room.

Occasionally, trocar penetration of the stomach or bowel can occur. When
this is recognized, leave the laparoscope in place and make an incision parallel
to the trocar sheath tract so that the defect can be readily recognized and
rapidly managed by simple purse string enclosure, if that is indicated. Surgical
consultation of course should be obtained in such instances and the original
procedure should be completed, if at all possible.

Bleeding from the mesosalpinx or pelvic adhesions can be a complication
of the manipulation of the pelvic organ in preparation for sterilization or
diagnostic laparoscopy. In most cases, the bleeding can be managed easily
by simple cautery, using either bipolar forceps. When necessary, a suction
cannula coagulator utilizing unipolar cautery can be used to remove excess
blood or fluids and cauterize bleeding points. These instruments are well insu-
lated and present little risk of intra-abdominal burns when used appropriately.
Occasionally, injury to fallopian tube or mesosalpinx can be managed by
the application of silastic ring or appropriate clip. ‘

Finally, bleeding can occur in the anterior abdominal wall, usually from
injury to the inferior epigastric artery or its branches during insertion of a
second-puncture instrument. For this reason, we recommend second-puncture
instruments be inserted in the midline since this may avoid injury to the
epigastric vessels or their branches. Second puncture should always be inserted
under direct vision after transillumination of the abdominal wall to ascertain
the presence of vessels that can be avoided. Should injury to the vessel result
in a hematoma formation on the anterior abdominal wall, the vessel can
usually be ligated utilizing a clever technique described by Soderstrom and
Corson.#3 A ligature is passed through the skin incision and, with combined
endoscopic control, into the abdominal cavity and out through the skin in
such a way as to complete a ligature of the epigastric vessel. Placement and
security can be confirmed endoscopically.

Infections, dehiscence, and herniations of the laparoscopic abdominal inci-
sion are rare but have been reported. Infections are usually treated with appro-
priate antibiotics, and if abscess forms, drainage may be necessary. Dehiscence
usually involves protrusion of the omentum and in some cases portions of
the small bowel through the opening.#25:3942 Straightforward surgical manage-
ment and antibiotic therapy are usually sufficient once it has been ascertained
that there is no injury to the bowel.

Careful planning of procedures and adherence to appropriate technique
planned to suit the physical conditions and goals of the procedure have all
but eliminated the serious complications of laparoscopy. However, complica-
tions, though rare, require immediate evaluation. Observation or delayed treat-
ment has no place in man<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>