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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




Ambulatory Surgery

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
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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
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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
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. 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

43



Laparoscopy

44

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

45



Laparoscopy

46

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.
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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

Technique

51



Laparoscopy

52

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 management of laparoscopic complications.
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Care and Maintenance of Laparoscopic Equipment

Laparoscopes, light cords, and electrical cords should not be subjected to
extreme heat or steam pressure. Laparoscopes that may be autoclaved are
on the market. However, the useful life of these instruments is brief and
generally considered unacceptable. Therefore, autoclaves are not used to ster-
ilize this equipment. Gas sterilization for scopes, light cords, and electrical
cords may be carried out periodically but should not be used with each applica-
tion. Numerous studies have shown that adequate sterilization of scopes and
light cables can be obtained with aldehyde (Cidex) soaking techniques.2!:24-47
When repeated use of instruments during the day is expected, a 20-minute
immersion in the aldehyde solution between cases is sufficient for sterilization.
Sleeves, trocars, and other equipment can be autoclaved (flashed) between
cases if necessary.

Laparoscopy should be carried out under the general principles of sterile
operating room technique. The operating room (ancillary equipment, drapes,
etc) should be sterile as it is for any other operative procedure. Sterile tech-
niques for operators and assistants should be the same as sterile technique
for any endoscopic procedure. Head covering, mask, and gloves should be
used and touch sterile technique be employed. The maintenance of equipment
is a joint responsibility of the surgeon and the hospital.

Prior to starting surgery the surgeon ‘needs to check all equipment, including
the electrical equipment, light sources, light cables, signal generators, and con-
duction cords to be sure that all are functioning properly. The surgeon should
also check the gas insufflation equipment, making certain that a sufficient
supply of appropriate gas is attached to the insufflator and that the insufflator
is functioning properly. The surgeon should inspect the valves of the sleeves
that are expected to be used in the procedure, both the primary telescopic
sleeve and any multiple-puncture instruments to be used. All telescopes should
be inspected to be sure of adequate visibility. It is the responsibility of the
surgeon to see that any special equipment such as ring applicators, scissors,
hooks, and suction apparatus are functioning properly and are properly ster-
ilized. The surgeon should also inspect the trocars to be used for sharpness
and should instruct the technicians and nurses on the technique of sharpening
these trocars if necessary. Above all, the surgeon should be sufficiently experi-
enced and skilled to be able to communicate his or her needs to the operating
room personnel.

The hospital’s responsibility is first to set aside an area for the performance
of laparoscopy, where all equipment and necessary accoutrements can be as-
sembled in one place, remembering that there are light sources, electrical
generator, and insufflation equipment that must be arranged beside the operat-
ing table. The operating table must be one that can be moved so that the
patient can be in a semi-lithotomy position and can be moved rapidly from
flat to Trendelenburg position, if necessary. There should be sufficient space
for additional equipment such as video recorders if these are available.

The hospital should provide equipment needed for laparoscopic services
at the level of proficiency of the staff surgeons who will be scheduling cases.
An important responsibility of the hospital is to provide and train personnel
to maintain equipment and to assist knowledgeably in laparoscopic surgery.
Laparoscopic surgery is an exquisitely simple and easy approach to many
pelvic procedures, but it requires the interrelationship of surgeon, staff, and
patient, and, most importantly, all of the myriad parts must function together
to produce good surgical results.
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Hysteroscopy

Jamil A. Fayez

Hysteroscopy, the direct investigation of the interior of the uterine cavity,
was, until the early seventies, of controversial value. For nearly a century
the procedure continued to have more opponents than proponents; in this
respect it can be likened to laparoscopy and microsurgical tuboplasty at the
eve of their introduction to gynecologic surgery.

Most recently, hysteroscopy has developed into a highly sophisticated and
effective technique with increasing applicability. Hysteroscopy is no longer
a procedure looking for an indication; its diagnostic and operative value has
been well established. With the recent development of fiberoptics as a reliable,
high-intensity light source without danger of thermal injury, and with im-
proved methods of distending the uterus, hysteroscopy has attained diverse
applications in both diagnostic and therapeutic procedures. The author firmly
believes that the time will come when no gynecologist can be considered
thoroughly trained without having mastered this endoscopic technique.

Instruments

Three types of hysteroscopes are in common use: the panoramic, the contact,
and the microcolpohysteroscope.

The panoramic hysteroscope is a modified version of the cystoscope and
is manufactured by Storz, Wolf, ACMI, and Machida. The first three manufac-
turers make a telescope 4 to 6 mm in diameter with a fore-oblique lens system,
whereas Machida’s telescope has 180° lens system providing a direct vision.
An external stainless steel sheath of approximately 7 mm in diameter is used
for the introduction of the telescope. This sheath is equipped with stopcock-
controlled channels for the introduction of the distending medium and the
passage of ancillary instruments. Storz and Machida provide an obturator
for easy introduction of the sheath. Ancillary instruments introduced through
intrauterine manipulation and operative procedures include different types
of forceps, scissors, probes, suction cannulas, and curettes. These instruments
can be flexible or rigid. The latter are easier to handle and more efficient in
operative hysteroscopy. The author believes that there should be no place
for flexible instruments in operative hysteroscopy. The fiberoptic cable used
for external light transmission is the same as that utilized for routine laparos-

copy.



The contact hysteroscope manufactured by the MTO Company in Paris
and distributed in the United States by Advanced Biomedical Instruments
has at its proximal end an ingenious light trap that collects ambient room
light. Therefore, external light is reflected into the uterine cavity through
the hysteroscope to provide intrauterine visualization without expansion of
the uterine cavity. Contact hysteroscopy is performed with the objective lens
of the telescope in contact with the structure under observation. Lack of a
panoramic view of the intrauterine cavity necessitates careful interpretation
of findings and curtails operative hysteroscopy. The author believes that con-
tact hysteroscopy is much less productive than panoramic hysteroscopy and
does not recommend its use. However, some hysteroscopists use the contact
hysteroscope to visualize the interior of the pregnant and postpartum uterus
and in the staging of endometrial carcinoma.!

The Hamou microcolpohysteroscope is a new instrument that provides for
observation in both panoramic and contact modes. It is manufactured by
Karl Storz of West Germany and is equipped with a lens system that permits
observation at magnification of 1-150X. The telescope is 4 mm in diameter,
and a 5.2-mm sheath allows insufflation with carbon dioxide (CO2) which is
the only distending medium used with this type of hysteroscope. This new
instrument may prove to be of value for the reproductive endocrinologist as
well as for the gynecologic oncologist.

Distension Media

The uterine cavity is a potential space; its distension facilitates diagnosis and
allows the performance of operative procedures. The distension media cur-
rently used are high molecular weight dextran, dextrose 5% in water, and
CO., gas insufflation.

High Molecular Weight Dextran (Hyskon). Hyskon has an average molecular
weight of 70,000 and is made of 32% dextran 70 in 10% dextrose. It is an
optically clear fluid with high viscosity and a high refractory index. It is
electrolyte-free, nonconductive, biodegradable, and nontoxic. It is nonmiscible
with blood and therefore is particularly valuable in operative hysteroscopy.

Theoretically, anaphylaxis manifested by hypotension can occur, as Hyskon
is a antigenic polysaccharide, but the author has never encountered such
reactions. The only practical disadvantage of using Hyskon is its stickiness
to instruments as it dries. Unless the instruments are immediately immersed
in warm water and thoroughly washed after each use, the stopcocks will
jam and the instruments will not function properly during subsequent use.

Dextrose 5% in Water (DsW). Instillation DsW for uterine distension is
achieved by connecting a plastic bag containing 500 mL of the medium to
one inflow channel of the sheath. The bag is wrapped with a blood pressure
cuff inflated to 80 to 120 mm Hg. This system allows the fluid to run freely
to the uterine cavity independent of need for control by the surgeon. Approxi-
mately 250 mL is used in 15 minutes, which is the maximum time needed
for diagnostic hysteroscopy. This medium is particularly safe as it is rapidly
absorbed from the peritoneal cavity. The major disadvantage is that DsW
does not allow for operative hysteroscopy, since bleeding will obscure vision.
Since Ds;W tends to flow freely through the tubal ostia and from the cervix,
intrauterine pressure may not exceed 50 mm Hg; pressure of 100 to 110
mm Hg is required to visualize the tubal ostia and to obtain adequate diagnosis.
Because of these drawbacks, the author does not recommend the use of this
distending medium for either diagnostic or operative hysteroscopy.

Distension Media
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CO; Gas Insufflation.  Although the visualization achieved with CO, disten-
sion is excellent, the author warns against its use. Sophisticated instrumentation
is needed for careful control of its delivery into the uterine cavity. There is
always the possibility of gas intravasation with secondary hypercarbia, possible
acidosis, and cardiac arrhythmias. Troublesome gas bubbles may form and
obscure the view if there is fluid or mucus in the uterine cavity. CO, gas
intrauterine insufflation is not suitable for operative hysteroscopy since bleeding
rapidly becomes a hindrance.

Indications

Hysteroscopy is indicated in any situation where intrauterine visualization
is essential for proper diagnosis of intrauterine pathology or when intrauterine
hysteroscopic procedures are feasible. Table 3-1 lists the commonly accepted
indications for hysteroscopy.

TABLE 3-1. Indications for Hysteroscopy

1. Proper identification of intrauterine filling defects
diagnosed by hysterosalpingogram such as synec-
hiae, polyps, myomas, or foreign bodies.

2. Evaluation of the intrauterine cavity in cases of
reproductive failure manifested by infertility or re-
current abortion.

. Evaluation of recurrent abnormal uterine bleeding.

. Location and retrieval of intrauterine foreign bod-
ies.

. Lysis of intrauterine adhesions.

. Resection of intrauterine polyps or myomas.

. Transcervical incision of uterine septa.

. Investigation of cervical and uterine neoplasms
(contact hysteroscopy).

9. Embryoscopy (contact hysteroscopy).

W
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Contraindications of Hysteroscopy

Patients with recent or currently existing pelvic inflammatory disease should
not undergo hysteroscopy since the procedure may exacerbate the infection.
Also, hysteroscopy is difficult when heavy uterine bleeding is present and
usually fails to localize the source of bleeding under these circumstances.
Dilatation and curettage (D&C) is often a more appropriate diagnostic and
therapeutic approach to the problem. If indicated, hysteroscopy can be done
a few days post D&C when bleeding has already ceased or minimized. Except
for embryoscopy by the contact hysteroscope, hysteroscopic examination
should not be performed in patients who are or suspected to be pregnant.
Disruption of the pregnancy may occur. Hysteroscopy is also contraindicated
when there is a cervical or uterine malignancy. In selected cases a contact
hysteroscopic examination can be useful in staging adenocarcinoma of the
endometrium.

The Technique

Because panoramic hysteroscopy is the most commonly utilized of all the
hysteroscopic techniques, contact and microcolpohysteroscopy will not be dis-
cussed. The panoramic technique can be used for any of the indications men-
tioned before with the exception of endometrial cancer staging.



A preoperative history and a complete physical examination are essential
to rule out any contraindications to the procedure, particularly early preg-
nancy. All types of diagnostic hysteroscopy can be performed in the office
under the combination of systemic analgesia and a paracervical block whereas
operative hysteroscopy should be in the operating room under general anesthe-
sia.

The panoramic view of the intrauterine cavity is best obtained if the proce-
dure is performed during the follicular phase. However, with experience one
can do the examination any time during the menstrual cycle; we do not recom-
mend the procedure during menses to avoid the theoretical risk of producing
endometriosis or carrying endometrial debris into the peritoneal cavity.

The patient is put in the dorsolithotomy position, a bimanual examination
is performed, the urinary bladder is catheterized, then she is prepped and
draped in the usual manner. Anesthesia must be general unless it is known
in advance that the procedure will be a brief diagnostic one. In this case,
50 to 75 mg meperidine (Demerol) given intravenously followed by a paracervi-
cal block utilizing 10 mL of 1% lidocaine hydrochloride on each side. Five
to 10 minutes are allowed for the anesthetic to take effect. During this time
the instrument is assembled and the operator prepares for the hysteroscopic
procedure.

With the obturator in the sheath’s main channel and with a tube connected
to one of the sheath’s side channel, Hyskon is injected slowly to expel all
the air from around the obturator prior to its insertion into the cervical canal.
Air bubbles may be difficult to expel once they are introduced into the uterine
cavity; their presence is troublesome and may obscure a large portion of the
intrauterine cavity. When cervical dilatation is necessary, it should not exceed
8 mm to avoid leakage of the distending medium from around the sheath.
After the endocervical canal and the uterine cavity are sounded, the sheath
with the obturator in place is introduced to a level just beyond the internal
cervical os. The obturator is then removed and the telescope is introduced
and fixed in the encasing sheath. Extra care should be taken at this time in
handling the instrument to avoid pulling it out of the uterine cavity or advanc-
ing it too far, causing perforation of the uterus. The best way to keep the
assembled instrument at the desired level is to hold it between the thumb
and index fingers, with the fifth finger and the adjacent area of the hand
resting against the patient’s buttock. At the start the assistant injects 5 cc
of Hyskon to distend the uterine cavity, followed at intervals with 2 to 3 cc
to maintain adequate intrauterine pressure for any diagnostic or operative
procedure. If there is bleeding or excess cervical mucus, it can be easily washed
out by normal saline irrigation, allowing its escape through the opposite irrigat-
ing channel.

Once the uterine cavity is adequately distended, a systematic exploration
is performed. The fundus is first examined, then the anterior, posterior, and
lateral walls are scrutinized. Both tubal ostia should be identified; their recogni-
tion may be enhanced by increasing the intrauterine fluid pressure and observ-
ing the flow patterns of the Hyskon. While the hysteroscope is being withdrawn
at the completion of the procedure, the cervical canal is thoroughly scanned.
If laparoscopy is to be performed concurrently, we prefer to explore the pelvic
cavity first, perform any operative laparoscopic procedures, and leave the
laparoscope in place for simultaneous observation with both endoscopes should
need arise during hysteroscopy. Findings are recorded on a special form that
can be designed according to the operator’s need. As an immediate postopera-
tive follow-up, the patient is observed for any bleeding, major discomfort,
or temperature elevation. A minor discomfort can be treated with mild analge-
sics and spotting is ignored as it is normal following hysteroscopy.

The Technique
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Diagnostic and Operative Applications of
Hysteroscopy

Abnormal Uterine Bleeding

To be able to appreciate the abnormal, one must fully understand the normal.
The appearance of the endometrium when panoramic hysteroscopy is em-
ployed varies with the different phases of the menstrual cycle. In the prolifera-
tive phase the endometrium is short, thin, pink, or tan and has few blood
vessels. Under the Hyskon pressure the endometrium flattens and becomes
pale. Secretory endometrium is tall, thick, and shaggy; it is velvety to touch
and pink or tan in color. Small submucosal blood vessels may be sporadically
seen.

Hysteroscopy proved to be valuable in determining the cause of chronic
uterine spotting or bleeding and in clarifying questionable findings based on
hysterosalpingography.8

Abnormal uterine bleeding constitutes the most common indication for
any type of hysteroscopy. The rate at which intrauterine pathology is detected
when panoramic hysteroscopy is employed to investigate abnormal bleeding
may reach up to 85%.1° Findings included polyps, submucosal myomata,
endometrial hyperplasia, foreign bodies, and in perimenopausal patients, en-
dometrial carcinoma. Extra care must be taken to differentiate polyps from
the thick endometrium of the luteal phase. The polyp has a rounded, smooth
free end, whereas thick strips of endometrium have a shredded appearance
and can be easily dislodged by a gentle stroke with the end of the hysteroscope.
Myomata can be easily distinguished from polyps, as the latter have gentle
undulations as the pressure of the distending medium varies (Fig. 3-1).

Hysteroscopy establishes not only the correct diagnosis for abnormal uterine
bleeding, but direct visualization ensures complete removal of the lesion.
Gribb,? performing hysteroscopy after D&C, observed the failure of curettage
to completely empty the uterine cavity. Small polyps can be pulled out during
hysteroscopy by catching the base with a special grasping forceps. Larger
ones can be curetted by a special hysteroscopic curette under vision or by
using the conventional curette directed blindly at the exact location. Immediate
hysteroscopic reexamination is essential to confirm the adequacy of the proce-
dure.

Small pendunculated or sessile submucous fibroids can be easily pulled
out by Overstreet polyp forceps directed at the location of the fibroid after

FIGURE 3-1. Panoramic hysteroscopic
view showing a polyp and a fibroid.
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the withdrawal of the hysteroscope. Larger fibroids may be successfully re-
moved using a modified resectoscope.” All intrauterine manipulations, particu-
larly when an electrocautery is being employed, must be monitored by concomi-
tant laparoscopy. Postoperative bleeding can be controlled by use of a Foley
catheter inserted into the uterus to accomplish uterine tamponade.* The bal-
loon of a No. 8 catheter is distended with 5 to 10 mL of fluid until the
bleeding stops. Larger uteri may need up to 20 mL or even 30 mL when
bleeding is relatively excessive. The balloon is left in place for 24 hours. Antibi-
otic coverage for such patients would be appropriate.

Infertility and Recurrent Pregnancy Loss

Hysterosalpingography (HSG) is mandatory in the evaluation of infertility
and recurrent pregnancy loss. When an intrauterine abnormality is detected,
it is obvious that the nature of the lesion should be identified by direct visualiza-
tion and dealt with by operative hysteroscopy. If HSG fails to demonstrate
any intrauterine abnormality, then hysteroscopy becomes a controversial issue.
The author believes that after a complete infertility workup and when no
apparent cause is found, laproscopic combined with hysteroscopic examination
is essential for the completion of the investigation. The yield of the combined
approach in patients with unexplained infertility is high.!! The lesions most
commonly seen in infertile patients were polyps, myomata, synechiae, and
septa. The significance of these lesions on infertility is not yet clear, as few
obvious cause and effect relationships have been demonstrated.

By the same token, when no clear cause is found for recurrent pregnancy
loss, hysteroscopic examination should be the final step to rule out the possibil-
ity of intrauterine pathology.

Intrauterine Foreign Bodies

Hysteroscopy has offered an effective approach to the management of lost
foreign bodies in the uterus. Lost intrauterine devices (IUD) and broken tips
of a plastic suction curette can be easily retrieved. The procedure can be
performed under local anesthesia as an office procedure. Extensive manipula-
tion is rarely needed as localization of the foreign body is usually immediate
and accurate. Removal is effected by a hysteroscopic grasping forceps or by
removing the telescope and introducing a distally hinged alligator forceps.

Lysis of Intrauterine Adhesions

We were able to confirm Hamou’s observation that one can distinguish three
types of intrauterine adhesions by their surface appearance: endometrial, myo-
fibrous, and connective tissue.? The endometrial type resembles endometrium
and can be easily broken up by the hysteroscope. The myofibrous adhesions
can be treated by simple pressure with the hysteroscope but usually need to
be severed by scissors; the muscular element is rarely the source of troublesome
bleeding. The connective tissue type is the most severe and it can be lysed
only with sharp scissors; bleeding, if any, is usually minimal (Fig. 3-2). Excel-
lent visualization under high intrauterine pressure with Hyskon is the key
to a successful procedure. Bleeding spots can be eliminated by increasing
the intrauterine pressure. It is a good practice to withdraw the scissors when
you encounter any bleeding to evaluate the site and the extent of the problem.
When the operator approaches the fundus, he may find it necessary to use
a curette instead of scissors to avoid uterine perforation. Lysis of adhesions
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FIGURE 3-2. Panoramic hysteroscopic
view showing intrauterine synechiae being
cut.

under direct vision is preferred to the traumatizing effect of the curette. General
anesthesia is essential for all intrauterine operative procedures. Concomitant
laparoscopy is recommended but not mandatory. Postoperatively a No. 8
Foley catheter with a 5-mL bulb is used to separate the uterine walls for
five days. An IUD will not serve any purpose and its use should be condemned.
Broad spectrum antibiotics are given only if a catheter is inserted into the
uterine cavity or if a complication such as uterine perforation arises. Conju-
gated estrogen (Premarin) 2.5 mg is given twice daily for 20 days followed
by medroxyprogesterone acetate (Provera) 10 mg/day for seven days. HSG
is performed after the second menses to evaluate the results of surgery and
advise the patient.

Complete lysis of adhesions under direct visualization can be achieved in
the great majority of women. Among women who have no other cause for
their infertility, 75% conceived and a term pregnancy rate of as high as
90% was achieved.®

Excision of Uterine Septum

The septate uterus is a potential cause of reproductive failure in some women.
It accounts for a small number of patients with infertility, recurrent abortion,
or premature delivery. Hysterosalpingography does not differentiate between
a septate or a bicornuate uterus. Laparoscopy enables the operator to evaluate
the external configuration of the uterus and a normal fundus, for a double
uterus indicates that an intrauterine septum exists. Previous surgical correction
has been by abdominal metroplasty with the use of Strassmann’s, Jones’, or
Tompkin’s procedures. With increased experience in operative hysteroscopy,
endoscopists succeeded in excising the uterine septum via the hysteroscope
(Fig. 3-3).2 Hysteroscopic metroplasty is not applicable to the true bicornuate
uterus whose fundus has an abnormal external configuration, as this type of
mullerian abnormality requires an abdominal approach.

Concomitant laparoscopy is mandatory as it allows the operator to document
a normal external uterine contour and monitor the hysteroscopic procedure.
After the hysteroscope is introduced into the uterine cavity and when visualiza-
tion of the anatomy is adequate, miniature scissors are used to excise the
septum. Excision should be carefully and systematically performed, beginning
at the lowest part of the septum. The incision should be at an equal distance
from the anterior and posterior uterine walls, allowing the incised septum
to retract into the uterine walls. Bleeding from small vessels can be handled



FIGURE 3-3. Panoramic hysteroscopic
view showing the uterine septum being
incised by the scissors.

by increasing the Hyskon intrauterine pressure; we have never used electrocau-
tery to stop these bleeders. After complete septum resection, hysteroscopy
should show a normal uterine cavity with both tubal ostia visualized at the
same time. No intrauterine devices are needed postoperatively, nor is estrogen
treatment necessary. Broad spectrum antibiotics are only indicated if uterine
perforation occurs. Hysterosalpingography is performed after the second
menses to evaluate the results of surgery.

Hysteroscopic resection of the uterine septum requires significant experience
with hysteroscopy but if properly done, it has several advantages over the
conventional abdominal approach. It has less perioperative and postoperative
morbidity, and it eliminates the possibility of postoperative pelvic adhesions;
since the uterine wall was not transected, vaginal delivery can be safely utilized.

Complications

Properly performed, hysteroscopy should be a low-risk procedure with minimal
complications. The most serious risks of hysteroscopy are related to general
anesthesia or to the distension medium. Anesthetic complications are not
different from those of other surgical procedures using general anesthesia.
Hyskon intravasation may occur but is rare and is usually of little consequence.
CO, insufflation, if properly monitored, should cause no problems. Rupture
of a hydrosalpinx due to pressure generated by the distension medium has
been reported.®

Uterine perforation is a real risk during operative hysteroscopy. Very rapid
flow of the Hyskon with no uterine distension should raise the suspicion
that a uterine defect has been created. Perforation can be minimized if the
hysteroscope is introduced and advanced under direct vision.

Uterine bleeding during diagnostic hysteroscopy should never occur, but
operative procedures may occasionally be associated with bleeding from small
vessels. No treatment is required; rarely a Foley catheter balloon is used as
a tamponade. Thermal injuries from the use of electrocautery for coagulation
of small bleeders have been reported.” Postoperative infection has been reported
but we never encountered any.

Conclusion

Hysteroscopy has proved to be a useful diagnostic and operative technique.
It offers promise as a investigative toal for hysteroscopic sterilization, tubalos-

Complications
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copy, and embryoscopy. The role of the microcolpohysteroscope in the assess-
ment of carcinoma of the endometrium appears to be forthcoming.
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Wound Healing in
Gynecologic Surgery

Gynecologists, like all surgeons, perform essentially three functions in surgical
procedures: they incise tissue, perform some observation or task, and repair
the wound created. The alterations in tissue incised, the changes produced
by the implantation of foreign bodies such as prosthesis or suture material,
and the response as the wound heals have been given little attention in the
gynecologic literature. Our colleagues in the fields of plastic and general surgery
h#ve made monumental contributions to our understanding of these processes.
Gynecologic surgeons should be conversant with the more recent literature,
particularly the work of Doctors Hiram C. Polk, Thomas K. Hunt, Erle E.
Peacock, and Walton Van Winkle. The following section draws heavily from
these authors and their contributions to the art and science of surgery are
appreciated.

Response to Injury

Inflammatory Phase

Whether one enters the patient with a single stroke of the sharp knife, with
a scissor wound in the performance of an episiotomy, or through the insertion
of the trocar in laparoscopy, the initial basic response to injury is the same
and is called the inflammatory or substrate phase of wound healing. The
magnitude of the inflammatory response varies in proportion to the trauma
inflicted, being least with a knife, intermediate in a scissor wound, and greatest
with blunt dissection. The addition of cautery, laser, constant rubbing of the
wound, traumatic clamping of tissue, and excess suture material all greatly
accentuate the injury.

The initial response to incision is the release of blood from small vessels
in the area. The vessels immediately respond with vasoconstriction; this vaso-
constrictive period lasts for approximately 10 minutes. It is followed by general
vasodilation of the area vessels. The cellular response begins immediately
and leukocytes adhere to the endothelium of vessels in the area of injury.
Within one hour the entire endothelium is covered with adherent polymorpho-
nuclear leukocytes, erythrocytes, and platelets. Active rouleaux formation
plugs the small capillaries and further obstructs blood flow. Leakage of fluid
also occurs directly between endothelial cells of the vessels, and the surgeon
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notices this as a clear serum bathing the wound edges. White blood cells
actively migrate to the wound in approximately the same concentration as
in the plasma. It would appear that the predominance of mononuclear cells
found later in the wound is due to the shorter life of polymorphonuclear
leukocytes. Immediate control of microorganisms in the wound is the sole
function of the polymorphonuclear leukocytes, and in their absence, infection-
induced neutropenia has no affect on wound healing.® A hemostatic response
occurs simultaneously with the vascular response, and the plasma kinin system
produces a local cycle of increased permeability. More platelets and fibrin
are laid down, with the formation of blood clots.

Numerous substances are active in the vascular and inflammatory responses
to the initial incision. Histamine, serotonin, kinins, and various chemotactic
agents all play an active role. An additional group of substances quite active
in the response to injury are prostaglandins E; and E,. They have strong
vasodilative and lymph-flow-increasing properties and play a prominent role
as mediators of the acute inflammatory process. Note that certain drugs, among
them aspirin, are potent inhibitors of prostaglandin synthesis.!*

Secondary Phase

The initial phase of wound healing lasts from the time of the incision to the
fourth day. During the later portion of this substrate phase, the cellular infil-
trates into the area of the wound include polymorphonuclear leukocytes, lym-
phocytes, macrophages, and monocytes. Mast cells are present and are a source
of heparin and a variety of enzymes. Remember that no wound strength is
present during the early repair process, but a weak gel-like substrate of en-
zymes, fibrin, and white cells fills the space produced by the wound. Reexplora-
tion in the intermediate postoperative period therefore has little retardant
effect on wound healing as no collagen strands linking the wound edges are
present. Epithelium grows from both the wound edges and the bases of hair
follicles if any adnexal structures remain in the wound.

Fibroblastic or Proliferative Phase

This phase of wound healing occurs during days 5 to 20. The key element
during this phase is the fibroblast. Although debated for many years, it appears
from the work of Grillo and Potsaid that most fibroblasts arise locally.” This
evidence was obtained by the use of the inhibitory effects of irradiation on
fibroblasts. Design and repair of an incision in irradiated fields must accommo-
date the changes in the healing process, which are caused by irradiation, or
serious wound complications will arise.”

Fibroblasts actively synthesize collagen, which provides for the strength
of the repair. Mucopolysaccharides are secreted as well, which may contribute
to fibril orientation and proliferation.

The observation that the fibroblasts arise locally places great emphasis on
the need for gentle wound construction and repair. These fibroblasts use the
fibrin strands as scaffolding and begin to elaborate fibrous collagen precursor
into the wound. Capillaries follow with fibroblasts, and new capillary formation
is prominent. Capillaries are formed by endothelial budding and contain a
plasminogen activator that produces fibrinolysis, and the fibrin net is removed.
The wound is actively invaded with capillaries and fibroblasts. There is new
evidence to suggest that platelets, previously thought important only in coagu-
lation, stimulate fibroblastic proliferation through synthesis of growth factors.¢
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FIGURE 4-1. Wound breaking strength as percent of normal (Adapted from Van
Winkle W, Salthouse TN.20)

Collagen fibrils are laid down and cross-linkages occur which produce the
rapidly increasing tensile strength of the wound. By the end of the 21st day,
the wound has regained approximately 30% of its original tensile strength,
a figure equal to the percentage provided by nonabsorbable sutures (Fig.
4-1).

It is important to note that the wider scar is weaker than the narrow
one. The ideal wound is a wound with normal tissues approximated by minimal
new connective tissue formation.

Although there are numerous studies of adhesion formation, it would appear
that the most consistent producer of adhesions between the viscus and the
abdominal wall is tissue injury and its resultant release of tissue fluids. Pro-
methazine, dexamethasone, and oxyphenbutazone have been tried with varying
degrees of effectiveness but with little clear-cut clinical success.® A recent
collaborative study found that using intraperitoneal dextran 70 was effective
in reducing the formation of postoperative adhesions following distal tubal
surgery.! There is no evidence that closure of either pelvic or parietal perito-
neum diminishes adhesion formation and may indeed promote it where tissues
are compressed with sutures and are anoxic.

Remodeling Phase

The final phase of wound healing is particularly active in the buttock, abdomi-
nal wall, and back. Wound healing, then, is a process of protein synthesis
subject to numerous modifying factors. Vitamin C deficiency, protein starva-
tion, cortisone and nitrogen mustard administration, and irradiation have been
shown to have retarding effects on wound healing. Diabetics with blood sugars
of over 200 mg/dL have improperly functioning white cells and are deficient
in inflammatory response to wounds.® The clinical consequences of this im-
proper response are well known to any experienced clinician. Edema and

Response to Injury
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anoxia also have deleterious effects. Local infection severely disrupts the heal-
ing process and occurs when the number of bacteria exceeds the injured tissue’s
ability to deal with the bacterial population in the wound. The usual gyneco-
logic patient does not suffer from malnutrition or protein deficiencies severe
enough to retard healing. Cortisone usage is much less common in gynecologic
patients than in, for example, patients with inflammatory diseases of the bowel.
Experimentally, the combined treatment with estrogen and progesterone has
been shown to significantly retard the development of granulation tissue by
adversely affecting the initial inflammatory reaction.2 The elevated levels of
these hormones in pregnancy may help explain the high infectious morbidity
associated with cesarean section. Anemia severe enough to produce anoxia
is rare in clinical practice today, and congestive failure is usually detected
and treated prior to surgery.

The most common retardant of repair in gynecologic surgery is injury
from poor tissue handling; antiquated instruments; excessively sized, chemi-
cally reactive strangulating sutures; and poorly designed surgical procedures
that fail to adhere to sound surgical practices based on modern wound repair
data. The resultant trauma increases the infection rate, delays wound healing,
and promotes formation of a weaker scar.

Prophylactic antibiotics, clearly indicated in certain surgical procedures,
are not to be considered a substitute for proper technique. When used, antibiot-
ics are most effective when present in cells and tissue fluids of the wound at
the time of injury.

The procedures, instruments, suture selection, and pre- and postoperative
recommendations presented in this manual are chosen and designed to interfere
least with wound healing. As the surgeon can do little to accelerate wound
healing, he can ill afford to retard its normal progression.

Suture

Suture Materials

As surgical skills and techniques advance, suture selections become more
important. Suture technology has not produced a perfect suture material but
progress is being made. The ideal characteristics of nonreactivity, properly
timed complete absorption, high tensile strength, and proper handling charac-
teristics are not now available in any single suture material; therefore, the
surgeon must be familiar with several suture types.

New suture materials are derived from polyglycolic acid (Dexon, Vicryl),
polyamides (nylon), polyesters (Dacron), polyolifins (Prolene), and polydioxa-
none (PDS). With textile technology advances, handling characteristics of
these synthetic materials have improved. Gut, cotton, and silk, which have
served surgeons and their patients so well for so many years, have become
less attractive.

Suture material is generally classified as absorbable and nonabsorbable in
type. The term nonabsorbable suggests permanence and continued strength,
but this is not necessarily the case. The filaments of 2-0 braided black silk,
a nonabsorbable suture, are widely separated by fibroblasts 21 days after surgi-
cal implantation, and only 50% of the original strength of the suture remains
at 50 days. Braided polyester, however, has little loss of tensile strength or
fibril absorption after 1 year in tissue? (Fig. 4-2).

Clinical practice requires not only proper material selection but correct
choice of suture size as well. Tensile strengths of five unknotted suture materials
in 4 gauges are listed in Fig. 4-3.
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It makes little sense to use sutures markedly stronger than the tissues in
which they are placed (Table 4-1); hence, the large gut sutures (Nos. 0, 1,
and 2) historically used in gynecologic surgery have little justification when
tissue strength, knot-pulled breaking strength, and modern wound data are
reviewed. The increasing quality, consistency, and strength of synthetic sutures
make possible the use of smaller diameter suture material; 3-0 absorbable
suture has 40% less volume than 2-0 and 2-0 suture, 36% less than 019,
2-0 polygalactin 910 is approximately as strong as O chromic, permitting its
substitution and a reduction in the volume of suture material left in the wound.
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TABLE 4-1. Pull-Out
Strengths in Tissues

Strength
Tissue (lb)
Fat 0.44
Peritoneum 1.9
Muscle 2.8
Fascia 8.3

Adapted from Van Winkle W, Has-
tings JC: Surg Gynecol Obstet 135:113—
126, 1972.
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Cutting the suture close to the knot also reduces the amount of suture material
placed in the wound. Synthetics may require a 3-mm ear for knot stability.

Suture Selection

Specific suture selection for each procedure is noted in each chapter, but
some generalizations are possible.

Retention sutures should be monofilament nylon or polyester for patient
comfort and nonreactivity. To convince oneself of the variation in wound
response to suture, the surgeon need only place a retention suture of large-
diameter silk alongside one of monofilament nylon or polyester. Before the
sutures are removed, a wide area of inflammatory response will be present
around the silk suture, but little response will be noted with the monofilament
suture. Monofilament polypropylene sutures require numerous knots. This
does produce some mass of suture material, but it is negligible as the knot
is outside the tissues. The ends of such large sutures can be irritating to the
patient; however, the suture ends may be pulled into a cut portion of catheter.
Place through-and-through retention sutures carefully so as to avoid the anas-
tomosis between the superior and inferior epigastric arteries. Retention sutures
placed through and through give great wound security. Kobak observed that
Kennedy reported more than 30,000 wounds without a dehiscence using reten-
tion sutures.!® However, retention sutures have a tendency to cut through
skin and have largely been replaced by Smead-Jones type sutures for most
midline closures.

The use of absorbable sutures in midline abdominal wound closure would
seem unwise after review of Fig. 4-2; however, good to excellent results have
been reported.?* Zero or 2-0 Prolene suture (Ethicon) placed in Smead-Jones
fashion is the author’s choice for midline incision closure. Postlethwait reported
that nylon causes the least tissue reaction.!> Although Van Winkle and Salt-
house noted no increase in experimental infections when braided nylon was
compared with monofilament nylon,?° the author’s surgical experience has
not substantiated this observation.

Concern with the loss of tensile strength at 21 days when using polyglycolic
acid and polyglactin 910 has prompted approximately 10% of pelvic surgeons
to use permanent material for closure of midline fascial incisions.® The recent
introduction of polydioxanone, an absorbable monofilament, offers an alterna-
tive material with significantly greater tensile strength at 28 days than either
polyglycolic acid or polyglactin 910. Skin clips are widely used and produce
the same cosmetic appearance and a time saving of 80%.13

A wound closure is only as strong as the tissues in which the suture is
placed; hence, wide bites of tissue should be included in the outer arm of
the Smead-Jones closure. A good rule of thumb is to place the sutures as
far apart as they are from the wound edge. The intent of the suture (i.e.
apposition while fibroblastic proliferation is effecting wound healing) should
not be compromised with excessively taunt sutures that create local hypoxia.
Stone et al demonstrated significantly lower wound tensile strengths with
tight suture closure!® (Fig. 4-4).

Sutures placed in the Smead-Jones fashion are stronger than any other
common closure technique. Larsen and Ulin measured the mean tensile
strength of artificial wounds closed with 3-0 polyester in kilograms.! With
the sutures placed in strong material, Smead-Jones closure failed at 39 kg
and was two to three times as strong as the other types of closure. Continuous
sutures failed at 18 kg, and the single interrupted stitch at 22 kg.
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It is impossible to discuss suture material without discussing knots. A suture
with acceptable unknotted strength will be useless if the knot efficiency ap-
proaches 5% when the harried surgeon using 3-0 polyglycolic acid places a
1 X 1 (granny) knot instead of the more secure 1 = 1 (square) knot with a
knot efficiency of 58%. An extra throw for a 1 = 1 = 1 knot results in
85% knot efficiency. Stone et al reported knot stability for coated polyglycolic
acid and coated polyglactin 910 using a 2 = 1 = 1 = 1 configuration (Fig.
4-5).17 For polydioxanone the 1 =1 = 1 = 1 configuration achieves maximum
tensile strength with minimum failure by slippage.'8

Transverse wounds of the abdomen of the Pfannenstiel type have significant
inherent strength and may be closed with a smaller suture. Continuous absorba-
ble suture of 2-0 diameter is adequate for this fascial closure. If the patient
has a transverse incision through all layers, use nonabsorbable sutures of
2-0 polydioxanone. If a fine cosmetic scar is desired, close the transverse
incision with 3-0 subcuticular monofilament polypropylene or nylon; 4-0 poly-
glycolic acid without dye may be used, and although tissue reaction is slightly
greater, patients appreciate that no suture need be removed. The choice of
transverse incision with a subcuticular closure and a few 5-0 or 6-0 monofila-
ment nylon sutures to even ridges produced by the subcuticular suture provides
good cosmetic results. Bracing the wound margins with Steri-strips or collodian
dressing will diminish stress on the wound edge, which will decrease scar
width.

Use 2-0 absorbable suture for ovarian arteries and uterine arteries and
2-0 or 3-0 absorbable suture for the vaginal cuff and cardinal ligaments.
The use of very fine absorbable suture to close the vaginal cuff in vaginal
and abdominal hysterectomy will greatly diminish the reaction noticed in
the paravaginal tissues postoperatively. It does little good, however, to use
a very fine suture if large traumatic needles are used. Carefully chosen fine-
diameter intestinal needles produce much less trauma to tissues and are useful
in performing gynecologic surgical procedures.

It is important to observe that although some suture materials and configura-
tions of sutures are much less prone to be associated with infection than
others, all suture materials increase wound infection rate experimentally. The
author does not close the subcutaneous tissues for this reason.

Suture

FIGURE 4-4. Failure stress
and failure energy for wounds
closed tightly and wounds
closed loosely.

1=1 % 1X1 %
2=1 % 2)(1%
1=2 @ 1X2%
2=2 % ZXZ%
1=1=lg 1X1X1%
2=2=2g 2X2X2@
FIGURE 4-5. Twelve-knot

configurations using interna-
tional nomenclature adapted
from Tera H, Aberg C: Acta
Chir Scand 142:1-7, 1976.
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Bacteria can be recovered from the majority of surgical wounds, but the
number of bacteria must exceed 106 per gram of tissue for clinical evidence
of infection with most bacteria. If silk material is added to the experimental
wound, 10® organisms per gram will regularly produce clinical infection.
Close wounds with the minimum amount of the least reactive suture consistent
with hemostasis, operative intent, and anatomic closure.

Surgical Instruments

The modern surgical hemostat dates from the work of Dr. Ambroise Pare
in the mid 1500s. Surgical instruments became more traumatic in gynecologic
surgery and reached their acme with the angiothryptor of Kossman. The
maximum compressive force available was sought and great tissue destruction
was produced. The lack of blood, the absence of antibiotics, and the lethal
nature of any infection acquired in surgery seemed to justify these forces.
Modern wound healing data make it abundantly clear that the wound with
the least trauma, dead tissue, and suture material has the most resistance to
infection. This wound heals with greater strength than the wound that contains
tissues compressed by surgical instruments of excessive force. The purpose
of gynecologic surgical forceps is not the compression of tissues, but rather
traction to increase exposure and to mobilize tissues into the field.

Select artery forceps of very fine construction with sharp points and a gentle
pelvic curve. Adson or Gemini artery forceps 8 inches in length serve admirably
for this purpose, and eight pairs should be available for pelvic surgical proce-
dures. The jaws produce little trauma, the instrument is large enough such
that it is not easily misplaced at the time of laparotomy, and its curved end
is useful in suture passage.

The author has designed clamps for the parametria, vagina, paracolpium,
pelvic arteries, and veins. The Masterson clamp* has nontraumatic teeth that
sit in a jaw with minimal lateral motion, a strong box lock, and multiple
wide-travel ratchets. This instrument produces minimal jaw pressure with
effective tissue fixation and is available in 8%2- and 10-inch lengths with
straight, curved, and right-angle jaw configurations. Heaney and Kocher
clamps all produce excessive pressure in the tissues clamped with no greater
purchase for traction. The trauma produced is remarkable when studied in
the surgical laboratory.!? Figure 4-6 illustrates relative pressures measured
in the jaws of some of the clamps described.

Thumb forceps with serrated jaws should be available in short, medium,
and long lengths (see Fig. 4-7). Adson-Brown forceps provide excellent traction
with minimal tissue trauma. Never grasp needles with thumb forceps as this
destroys the teeth. When suturing, grasp tissues to be sutured with thumb
forceps and curve the needle gently through the tissue; do not release the
tissues by the thumb forceps. A common mistake of the fledgling surgeon is
to release the tissues as soon as the needle has passed and grasp for the
needle with the thumb forceps. This both destroys the thumb forceps and
unnecessarily traumatizes tissues that are to be joined. The original purchase
should remain in the thumb forceps and the needle holder should be returned
to the position of function with the palm down, grasping the needle in the
opposite tissues and completing the arc. If the thumb forceps are not removed,
the needle will remain quite stationary in the tissue sutured and can be easily
grabbed.

* Codman and Shurtleff, Inc., Randolph, Mass.
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When reconstructive procedures are performed deep in the pelvis, very
narrow long thumb forceps, such as the Debakey thumb forceps, are useful.

Dissection should be sharp wherever possible and knife handles of varying
lengths are needed. The use of the knife handle as a dissector instead of the
blade is a misuse of the instrument.

Fine dissecting scissors are a vital tool in pelvic surgery (Fig. 4-7). The
author prefers the short, fine-bladed, slightly rounded Metzenbaum scissors
or Nelson chest scissors of delicate construction. Purchase excellent scissors
and guard them from the less skilled surgeon. Use these scissors for dissection
and not for cutting vaginal or thick portions of tissue; have strongly constructed
scissors for these purposes in both long and very long (12-inch) lengths.

Have needle holders available in short, medium, and long lengths (Fig.
4-8). Very long delicate needle holders are needed for ureteral anastomosis.
Jaw strength should be sufficient for holding both very fine and medium-
length needles. Avoid the use of very large needles in the pelvis, but occasion-
ally a general closure needle is needed deep in the pelvis, and the jaws should
be sufficient to handle this without springing. The surgeon may palm the
needle holder without closing for more rapid suturing.

Hemostatic clip appliers of medium and long lengths are employed in pelvic
surgery, and at least three pairs are necessary with sufficient clips to complete
the procedures anticipated (Fig. 4-9).

The key to pelvic surgery is exposure. The pelvis restricts mobility because
of the rigid, bony formation, and the proper retractors are most important
in pelvic surgery (Fig. 4-10).

Equally as important is a complete set of instruments for the very obese
patient with a very deep pelvis. The Balfour retractors with very large deep
blades are invaluable, as are at least two very long needle holders, thumb
forceps, scissors, and artery forceps.

Surgical Instruments

Masterson

FIGURE 4-6. Force exerted on
tissues measured at one entime-
ter proximal from the tip of four
different clamps is seen above.
Note the tremendous pressures
exerted on tissues when trau-
matic clamps are closed. (From
Masterson et al.12).
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Glassman bowel forceps are useful, as are lightly constructed rubber-shod
clamps. A complete list of these and other instruments is provided in the
Appendix.

Finally, an auxiliary light source is a necessity for surgery in the deep
recesses of the pelvis. A flexible fiberoptic cable light with a sterile transparent
sleeve that slips over it is very functional in abdominal procedures, and a
weighted speculum that transmits both light and suction is most useful in
vaginal procedures.

Appendix: Instrument List

Vaginal Surgery
Scissors
2 — 7" Metzenbaum (delicate) curved
1 — 9" Metzenbaum (delicate) curved
1 — 634" Mayo curved
1 — Suture

mostatic clip appliers.

I
\[ ) l ‘ | l l l \ FIGURE 4-9. Hemostatic clamps and he-
I h \

Clamps
3 — 6% " Lahey thyroid tenaculum

FIGURE 4-7. Thumb forceps and scis-
U umb forceps and scis 6 — 6%" Allis adair

sors. 4 — 8" Masterson curved
4 — 8" Masterson straight
8 — 6% " Crile curved
Thumb forceps 4 — 51" Crile straight
2 —43%", 6", 8" Adson-Brown 2 — 8" Allis
2 — 8", 1 X 2 teeth 4 — 8" Gemini
Needle holders Other
2 — 6", 7" Crile Wood (delicate) Schubert uterine biopsy forceps
2 — 7" Mayo Hegar Pratt uterine dilatator and curette
1 — 9” Julian Sponge forceps

Uterine sounds

Knife handle

Basin

Towel clips

Neuro, pool, and tonsil suction tips
Marking pen

Fiberoptic light source

Bipolar coagulator

Retractors
1 — Weighted vaginal speculum
134" X 3", 134 X 4"
3 — Deaver 1" X 9"
FIGURE 4-8. Needle holders. 1 — Sims vaginal retractor




Abdominal Surgery Clamps

Scissors 4 — 514" Crile straight
1 — 5%" flat 16 — 614" curved delicate
2 — 7" Metzenbaum (delicate) curved 16 — 5" mosquito
2 — 9”, 11" Nelson (delicate) curved 8 — 8" Gemini or Adson
1 — 10", 11" Metzenbaum (delicate) 4 — 815" Masterson straight

curved 2 — 814" Masterson curved

1 — 9", 14" heavy curved dissection 4 — 10%" Masterson straight
1 — 434" wire cutter 2 — 10%" Masterson curved
1 — Potts cardiovascular right angle 4 — Sarot intrathoracic
1 — Suture 2 — Glassman intestinal

Thumb forceps

2 — 8" Allis and Babcock
2 — Hemostatic clip appliers medium

and large
2 —4%", 614", 8" Adson-Brown

2 — 9% " Debakey
2 — 8", 1 X 2 teeth Retractors
3 — Double-hook skin tenaculum
1 — Balfour regular with shallow and

Needle Holders ) deep blades, extra large
2 — 6", 7" Crile Wood (narrow jaw) 2 — Richardson small, medium, large
1— 8%", 9” Julian 3 — Deaver 1" X 12"
2 — 9", 10" Wagenstein 3 — Deaver 11" X 12"
1 — 10%" Masson (delicate) 3 — Deaver 3" X 12"

1 — Deaver 3" X 12" X 7%"
1 — Deaver 5" X 13" X 7%"
2 — Deaver 1” X 16"

2 — Harrington 2" X 12"

1 — Harrington 2%5" X 12"

1 — Harrington 3% " X 10"
2 — Crushing vein retractor

Other
Sponge forceps
Knife holders
Basins
Towel clips
Neuro, pool, and tonsil suction tips
Marking pen
Fiberoptic abdominal light source

FIGURE 4-10. Retractors. Bipolar coagulator
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Preoperative
Evaluation, Preparation,
and Estimate of
Operative Risk

Javier F. Magrina

This chapter reviews guidelines for estimating operative risk, along with the
preoperative evaluation of healthy patients and those with cardiac and pulmo-
nary disease, the preoperative preparation of patients with pulmonary disease
(pulmonary prep), and those undergoing bowel resection (bowel prep).

Estimation of Operative Risk

Operative (or surgical) risk is defined as the probability of morbidity or mortal-
ity from preoperative preparation, anesthesia, the operation, and the postopera-
tive period for 42 days following the surgery. Each patient probably has a
different surgical risk, and although general management guidelines are helpful,
individualized preoperative evaluation and preparation provide optimal results.

In a review of 26,127 gynecologic surgeries at the Mayo Clinic,* the overall
death rate was 0.2%. Among patients with malignant disease it was 1.1%
and for patients with benign disease 0.07%. Table 5-1 shows the death rate
for different gynecologic and general surgical procedures. Among the various
gynecologic procedures, no significant differences of death rate were apprecia-
ble, with the exception of a lower rate for those undergoing dilatation and
curettage and vulvectomy and a higher rate for patients having exenteration.
Although adnexal surgery had a relatively high death rate, it may be because
all patients who died postoperatively had malignant disease, the majority
with metastatic breast cancer or ovarian carcinoma.

The general and specific causes of death are listed in Tables 5-2 and 5-3,
respectively. The leading causes of death in gynecologic surgery patients by
order of frequency were cardiovascular complications (37%), respiratory com-
plications (14%), nonpulmonary infections (14%), renal failure (14%), hemor-
rhage (8%), hepatic (malignant) (8%), endocrine (3%), and carcinomatosis
(2%). Among cardiovascular complications, congestive heart failure, myocar-
dial infarction, and cerebrovascular accidents accounted for the deaths. Respi-
ratory complications resulting in death included pneumonia, respiratory fail-
ure, and pulmonary emboli. Peritonitis and enteritis were responsible for the
infection-related deaths. All patients dying of renal causes had renal failure.
This study, as others, indicated that common complications that cause surgical
deaths are cardiovascular and respiratory in origin. The patient’s poor condi-
tion may explain the similarity in the percentage of deaths attributable to
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TABLE 5-1. Death Rate for Gyneco- TABLE 5-2. General Causes of
logic and General Surgical Procedures Death in Gynecologic Surgery
Patients
Procedures Death Rate (%)
Cause %

Hysterectomy

Abd.ominal 0.3 Cardiovascular 37

Vagl.nal 0.1 Respiratory 14

Radical 0.8 Infection (nonrespiratory) 14
Adnexal surgery 0.7 Renal 14
Myomectomy 0.3 Hemorrhage 8
Vulvectomy 0.0 Hepatic 8
Conization 02 Endocrine 3
D&C 0.01 Carcinomatosis 2
Exenteration 3.8
Tonsillectomy 0.06 Adapted from Williams and Pratt.4s
Appendectomy 0.13
Cholecystectomy 0.3
Inguinal hernia repair 0.11

Adapted from Robbins and Mushlin?? and Wil-
liams and Pratt.*5

respiratory, infectious, and renal causes. Those who died from infections had
cancer, trauma, resection of the intestinal tract, or bowel perforation (ulcer
or postradiation). Six out of eight who died from renal failure had cancer,
and three had undergone exenterations.

As to the time of occurrence, complications leading to operative morbidity
and mortality in surgical patients in general can be grouped as preoperative;
perioperative: (a) induction of anesthesia, (b) intraoperative, (c) first 48 hours
postoperatively; and postoperative until 42 days after the operation.

Preoperative morbidity and mortality are complications arising from the
evaluation and preparation of patients for surgery. Preoperative radiologic
procedures may cause complications. Anaphylactic reactions and renal failure
have been associated with intravenous pylegrams. Barium enemas have resulted
in rectal perforation and complete obstruction. Patients subjected to bowel
prep may experience decreased vitamin K, resulting in prolonged prothrombin
time and increased bleeding, and secondary enteritis from an overgrowth of
bowel organisms. The two most common offending organisms are Candida

TABLE 5-3. Specific Causes of Death in
Gynecologic Surgery Patients

Origin Type

Cardiovascular Cerebrovascular accident
Congestive heart failure
Myocardial infarction

Respiratory Pulmonary embolism
Respiratory failure
Pneumonia

Infection Peritonitis
Enteritis

Renal Failure

Hemorrhage

Endocrine Pituitary failure

Hepatic Metastases

Adapted from Williams and Pratt.*5
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albicans and Staphylococcus aureus. Pulmonary procedures such as aerosol
therapy may result in acute lower airway obstruction in a patient with partial
airway obstruction from retained secretions. Aerosol particles can also precipi-
tate bronchospasm, or pulmonary infection may result from contaminated
equipment. Complications can even occur from preoperative procedures to
help patients to withstand surgery such as thoracenthesis, paracenthesis, cen-
tral venous lines, and Swan-Ganz catheter.

The perioperative period includes induction of anesthesia, intraoperative,
and postoperative period for the first 48 hours. The perioperative death rate
has been estimated at 0.3%.1° Of all the perioperative deaths, induction of
anesthesia accounts for 10%, intraoperative deaths for 35%, and postoperative
deaths during the first 48 hours, for 55%.

It has been estimated that of the anesthetic deaths (induction and intraopera-
tive), 85% are due to errors in management.” Intraoperatively, the surgeon
can be responsible for direct mortality or compound the anesthetic deaths
by technical errors, hemorrhage, and complications that directly result from
excessively long or extensive procedures in high-risk patients.

Feigal and Blaidsell® in their review of seven studies over a 19-year period
reported the following primary causes of death during the first 48 postoperative
hours:

a. Respiratory complications. Respiratory complications resulting in death
included failure to maintain adequate ventilation and aspiration of gastric
contents. Each accounted for 10% to 15% of all deaths within the first 48
hours postoperatively.

b. Cardiovascular complications. Arrhythmias, hypotension, and drug-in-
duced myocardial depression each accounted for 10% to 15% of all deaths
within the first 48 hours postoperatively.

In the National Halothane Study (1959-1962)* the overall death rate within
6 weeks of surgery was 2.8% in the 35 institutions involved. The common
causes of postoperative death during this time were:

a. Pulmonary complications. The most common pulmonary complications
were a consequence of a progressive series of pulmonary events consisting
of hypoventilation, atelectasis, and pneumonia. This is estimated to occur in
20% to 40% of all postsurgical patients.!® In older patients, the postoperative
mortality associated with pneumonia has been reported to exceed 50%.1°

b. Cardiac complications. The causes of death from cardiac complications
during the postoperative period included congestive heart failure, myocardial
infarction, acute pulmonary edema, and arrhythmia, each accounting for a
similar percentage of deaths.

c. Infections. With the exclusion of pulmonary infections, peritonitis and
sepsis accounted for an important percentage of postoperative deaths.

Other causes, each accounting for about 5% of postoperative deaths, in-
cluded pulmonary embolism, renal failure, cerebrovascular accident, hemor-
rhage, and an inoperable or irreversible disease such as cancer.

Classification of Patients for Surgical Risk

There is the potential for complications and death with any surgical procedure
on any patient. However, the possibility of complications and death is variable
from person to person and depends on many factors: age, weight, medical
condition, type of operation, and type and length of anesthesia.2> However,
a gross estimation of the surgical risk can be made by following the classifica-
tion of surgical risk established by the American Society of Anesthesiologists
(ASA) (Table 5-4).
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TABLE 5-4. Classification of Patients for Surgical Risk
(ASA Physical Status Scale)

Class 1 A normally healthy individual.

Class I A patient with mild systemic disease.

Class III A patient with moderate systemic disease that is not
incapacitating.

Class IV A patient with incapacitating systemic disease that is a
constant threat to life.

Class VA moribund patient who is not expected to survive 24
hours with or without operation.

Class E  Added to any class patient with emergency surgery.

This classification is based on the physical condition of the patient, and
many of the other factors that contribute to surgical risk are not considered.?>
However, studies!? reviewing its effectiveness have indicated that it is the
most accurate available scale in predicting noncardiac deaths. It is considered
only a fair scale in predicting cardiac deaths.!? In the National Halothane
Study,* the overall percentage of postoperative mortality was 2.8%. For Class
I it was 0.18%; Class II, 1.4%; Class III, 5.4%; Class IV, 12.49%; and Class
V, 27.3%. When the degree of risk for an elective surgery was taken into
consideration (low, medium, or high risk), the risk for Class V was 1,400
times greater than for low-risk Class I patients. The risk in any class is approxi-
mately double when emergency surgery is performed.1?

Preoperative Evaluation of the Healthy Patient

Approximately 50% of the surgical procedures in this country are done on
persons in good clinical condition whose only abnormality will be corrected
by the operation.?® These are Class I patients, according to the ASA scale.
In the National Halothane Study,* the surgical mortality among these patients
was only 0.18%. Preoperative evaluation is designed to identify unrecognized
systemic conditions on presumably healthy patients. By doing so, a number
of surgical complications and deaths may be prevented. In addition, there
are clinical conditions that may not modify the surgical outcome but whose
detection may benefit the patient. Anemia and ischemic heart disease are
examples of these previously undetected conditions that may modify the surgi-
cal outcome. Previously unrecognized conditions that do not alter the surgical
outcome but where early detection does benefit the patient include pregnancy
and urinary tract infections. The number of asymptomatic patients with sys-
temic conditions that can be recognized by screening is low.2° The prevalence
of asymptomatic conditions that affect the surgical outcome or where discovery
is beneficial to the patient is listed in Table 5-5.

The most important parts of the preoperative evaluation in Class I patients
are the history and physical examination. A detailed history and a careful,
thorough physical examination are helpful in recognizing a number of clinical
conditions previously unknown to the patient. Assuming the patient’s history
and physical examination showed no abnormalities, what type of laboratory
tests would be most helpful to improve the surgical outcome? The sensitivity
(false negative) and specificity (false positive) of a laboratory test affect the
number of asymptomatic conditions detected. In addition, the asymptomatic
prevalence of a condition can affect the usefulness of a laboratory test. The
sensitivity and specificity of laboratory tests in detecting a number of asympto-
matic conditions are given in Table 5-6.
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TABLE 5-5. Estimated Prevalence of Asymptomatic
Medical Conditions Per 1,000 Population

Estimated Prevalence

Condition per 1,000 (Asymptomatic)
UTI 14
Pregnancy 11
Anemia 10
Ischemic heart disease 5
Cardiac arrhythmias 5
Diabetes 2.9
Gonorrhea (female) 2.5
COPD 1.9
Syphilis, tuberculosis 0.4
Glaucoma, hepatitis 0.2

Other (chronic nephritis, clotting
disorders, interstitial
pulmonary disease) 0.01-0.3

Adapted from Robbins and Mushlin.?®
UT]L, urinary tract infection; COPD, chronic obstructive pulmonary
disease.

For the surgical evaluation of asymptomatic persons, a complete history
and physical examination are mandatory. Those with abnormal physical find-
ings are no longer in Class I and should be evaluated appropriately. In the
remainder, the following laboratory tests are recommended: for all patients—
hematocrit, urinalysis, and pregnancy test; for selected patients—SGOT, cre-
atinine, serum glucose, ECG, and purified protein derivative (PPD) for tuber-
culosis screening.??

TABLE 5-6. Sensitivity and Specificity of Tests to Detect a Number of Asymptomatic
Conditions in Healthy Individuals

Estimated
Asymptomatic
Prevalence False False
Condition (per 1,000) Test — % + %
UTI 14 Urine culture 5 16
Pregnancy 11 Pregnancy test 2 1
Anemia 10 Hematocrit 0 0
Ischemic heart
disease 5 ECG 73 19
Stress test 36 9
Diabetes 29 2-hr PP glucose 24 44
Gonorrhea (female) 2.5 Cervical culture 4 0
COPD 1.9 Spirometry 0 0
Tuberculosis 0.4 PPD 10 15
Chronic nephritis 03 Creatinine 0 0
Hepatitis 0.2 SGOT 0 50
Glaucoma 0.2 Tonometry 39 22
Thrombocytopenia 0.05 Platelet count 0 0
Clotting disorders,
chronic 0.01 PTT 1 28

Adapted from Robbins and Mushlin.?®
UTI, urinary tract infection; COPD, chronic obstructive pulmonary disease; PPD, purified protein
derivative; PTT, partial thromboplastin time.
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The hematocrit and pregnancy test have high sensitivity, specificity, low
cost, and provide information of immediate importance to the surgical patient.
Urinalysis, as well, is appropriate because impaired renal function alters drug
metabolism and hence the patient’s response to anesthetic drugs. The sensitivity
of urinalysis is less but its low cost makes it generally applicable.??

Among the tests that are valuable for selected patients, SGOT not only
helps the patient but, because of the transmission risk of hepatitis, also benefits
the personnel who come into direct contact with the patient or her blood
products. Serum creatinine is an accurate reflection of renal function, and
because numerous drugs are excreted by the kidneys, “optimal medical man-
agement is unlikely in the absence of this information.”?® Patients with unde-
tected diabetes probably would be recognized and treated during careful post-
operative care. Preoperative serum glucose is beneficial if the operation would
not be done on a diabetic patient. ECG may be useful in detecting previously
silent myocardial infarctions and conduction defects. It also may recognize
arrhythmia not significant enough to be detected by physical examination.
It is of low sensitivity and specificity for the detection of asymptomatic ischemic
heart disease and thus is of questionable value there.

The routine ordering of chest x-rays and partial thromboplastin time (PTT)
in preoperative patients cannot be justified on the basis of available data.
The National Center for Devices and Radiological Health of the Federal
Drug Administration recently assessed the efficacy of chest x-ray screening
programs. Recommendations included the discontinuation of routine screening
examinations for unselected populations and of routine chest radiograms for
hospital admission.® This was based on the observation that ‘“the yield of
unsuspected disease (e.g., lung cancer, heart disease, and tuberculosis) found
by routine screening chest x-ray examinations of unselected populations not
based on history, physical examination, or specific diagnostic testing has been
shown to be of sufficient clinical value to justify the monetary cost, added
radiation exposure, and subject inconvenience of the examination.”®

A previous study,3° likewise, failed to demonstrate any value in the PTT
for those at no increased risk of clotting disorders. The theoretical cost for
diagnosing a single case was estimated at $1 million. This can be compared
with the theoretical cost of $400 and $1,300 for a single detected case of
anemia and pregnancy, respectively.3!

Preoperative Evaluation of Patients With Heart
Disease

The main goal of the preoperative evaluation of patients with cardiac distur-
bances is to determine the reserve capability of the heart to withstand the
changes imposed by the operation and anesthesia. A careful plan for the
improvement of heart function and prevention and recognition of complica-
tions is then outlined. The metabolic and hemodynamic changes that occur
with the operation and anesthesia result in alterations of the myocardial metab-
olism. In addition, myocardial depression and induction of arrhythmias result
from the administration of anesthetic.3! Alterations of myocardial metabolism
usually result from an increased oxygen demand or, more commonly, a de-
creased oxygen supply.3! Among causes responsible for the former are tachy-
cardia, fever, hypertension, and fluid overload; causes responsible for the latter
are hypoxia, hypotension, anemia, hypovolemia, and bradycardia.3! Enough
cardiac reserve must be available to withstand these alterations without signifi-
cant cardiac complications.

The risk of significant cardiac complications in healthy patients is low.
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However, this risk is much higher in patients with preexisting cardiac distur-
bances and in those who are debilitated.

Risk of Cardiac Complications in Surgical Noncardiac Patients

Among the most common serious surgical cardiac complications are myocar-
dial infarction, congestive heart failure with or without pulmonary edema,
and arrhythmias.’® The risk of myocardial infarction in patients without a
history of cardiac disease has been estimated at about 0.13%,3° with an associ-
ated mortality of approximately 25%.234! This risk is evenly divided during
the first five days following surgery.2® The risk of congestive heart failure in
patients with no previous history is estimated at 2%:;!2 the risk of postoperative
pulmonary edema is estimated at 2.5%, with an associated mortality of about
509%:.1213 Approximately 10% to 16% of noncardiac patients develop intraop-
erative arrhythmias.!3:42

Several studies have identified preoperative factors associated with increased
surgical cardiac risk. Included are patients over 70, abdominal surgery, emer-
gency operations, poor general medical condition, and reoperations.!21331 In
a prospective study,!? patients with the following findings had a three to
four times increased risk of cardiac complications and death: PO, < 60, PCO,
> 50, potassium < 3, HCO; < 20 meq/L, BUN > 50, or creatinine > 3,
increased SGOT, signs of chronic liver disease, or prolonged bed rest.

Risk of Cardiac Complications in Surgical Patients With Heart
Disease

Heart disease commonly seen in gynecologic surgical patients include previous
myocardial infarction, previous congestive heart failure, angina, arrhythmias,
and valvular disease.

Preoperative evaluation of the gynecologic patient with heart disease in-
cludes history, physical examination, laboratory evaluation, and drug intake.

History. The patient’s symptoms are most important since they provide an
indication of the severity of cardiac impairment. A detailed questioning relative
to dyspnea, orthopnea, chest pain, edema, nocturia, and syncope is necessary
for choosing proper laboratory studies. A review of the patient’s history of
arrhythmias, myocardial infarction, congestive heart failure, pulmonary
edema, and valvular disease is necessary for treatment planning and the periop-
erative evaluation of surgical risk. The patient’s level of activities, her life
style, and her ability to tolerate exercise are most important in evaluating
the degree of cardiac disturbance. This information is used to classify the
patient according to the criteria used by the New York Heart Association
(1964) for persons with heart disease (Table 5-7).

Physical Examination. The physical examination also may provide an indica-
tion of the severity of cardiac impairment. Attention is given to signs suggestive
of cardiac disorders. These include breathing pattern; blood pressure and pulse,
indicating preexisting hypertensive disease and arrhythmias, respectively; pul-
monary wheezes or rales over the lower lungs, suggestive of incipient pulmo-
nary edema; jugular venous distention, indicating possibly elevated ventricular
and diastolic pressure and suggesting congestive heart failure; S3 or S4 gallop,
also suggestive of congestive heart failure; arrhythmias; a loud murmur (IV/
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TABLE 5-7. Classification of Heart Disease According to
the Criteria by the New York Heart Association

Class I Heart disease; no symptoms

Class I Comfortable at rest; symptoms with ordinary activity
Class III Comfortable at rest; symptoms with minimal activity
Class IV Symptoms at rest

Data from Criteria Committee of The New York Heart Association,
Inc.: Diseases of the Heart and Blood Vessels C Nomenclature and Criteria
for Diagnosis (EDG). Boston, Little, Brown and Company, 1964.

VI), usually indicative of congestive heart failure and/or valvular disease;
and the presence of dependent edema, suggestive of congestive heart failure.

Laboratory Evaluation. An ECG should be obtained and special attention
given for arrhythmias, alterations of conduction, ischemic disease, evidence
of hyptertensive heart disease, and other problems such as digitalis effect
and electrolyte disturbances. The chest x-ray study is helpful in evaluating
heart size and recognizing pulmonary edema. Blood gases are necessary to
evaluate the degree of adequacy of the cardiopulmonary unit.

Drug Intake. Current and past cardiac drug therapy should be noted. As
a rule, cardiac medications are continued throughout the pre- and postopera-
tive course.? Prophylactic digoxin usually is used in the presence of atrial,
arrhythmias, when there is a history of congestive heart failure, or in the
presence of impaired ventricular function.3!

Patients With Coronary Artery Disease

Previous Myocardial Infarction.  Most myocardial infarctions or reinfarctions
occur within the first five postoperative days,3? so prophylactic measures should
be extended throughout this time. The risk of reinfarction depends on the
time since the previous infarction. Incidence of reinfarction is 38% if the
surgery is performed within 3 months after the previous infarction, 15% if
3 to 6 months have elapsed, and 4% thereafter.?® The mortality associated
with reinfarction is in the range of 50% to 70%.23:3%-41

Elective surgery should be postponed for at least 6 months after myocardial
infarction.133° If surgery is necessary to save the patient’s life, some precautions
are recommended, among them the use of sedatives and nitroglycerine for
frequent angina and anxiety, intravenous propranolol to correct rapid increases
of heart rate and blood pressure, nitroprusside for the control of hypertension,
and possibly an intra-aortic balloon pump to improve coronary blood flow.3!

Continuous ECG monitoring during and for five days after surgery is essen-
tial to detect silent infarctions and ischemic episodes. The use of a Swan-
Ganz catheter and intra-arterial blood pressure measurements are helpful in
more accurately monitoring responses to fluid therapy and cardiogenic drugs.
Continuous surveillance is recommended in an intensive care unit where imme-
diate therapy such as antiarrhythmic drugs is readily available. The feasibility
of permanent pacemaker insertions also must be considered.4?
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Angina.  Elective surgery should be postponed in patients with unstable
angina. Surgery can be performed when the angina has been evaluated and
stabilized medically or after coronary bypass surgery.4® Stable angina does
not appear to be a risk factor.!2 If surgery becomes necessary, similar prophy-
lactic measures to those outlined for patients with previous myocardial infarc-
tion are applicable.

Patients With Arrhythmias

Patients with arrhythmias have an increased risk of cardiac complications
and mortality. The risk of operative arrhythmias in those with preoperative
arrhythmias is 27%.42 The risk is 35% for patients with preoperative heart
disease.*? Cardiac arrhythmias must be evaluated and treated prior to surgery.
Prophylactic digitalis is used for patients with atrial arrhythmias (paroxismal
tachycardia, premature contraction, fibrillation) and premature ventricular
contractions associated with cardiac dysfunction.?* ECG monitoring is essen-
tial intra- and postoperatively. Intraoperative premature ventricular contrac-
tions and ventricular extrasystoles are relatively common and secondary to
the release of catecholamines or respiratory insufficiency. They can be con-
trolled by increasing the ventilatory rate, discontinuing stimulation, particu-
larly bowel manipulation of the patient, decreasing anesthetic concentration,
and discontinuing catecholamine administration.?! Intravenous lidocaine or
procainamide as a bolus may be required to terminate intra- or postoperative
ventricular extrasystoles and may be followed by a continuous drip if necessary.
Intraoperative tachycardia may be secondary to intra-abdominal manipulation,
ocular pressure, or tracheal intubation that results in increased parasympa-
thetic activity. Intravenous atropine may be required for its correction.?!

Patients With Congestive Heart Failure

The operative risk of patients with heart disease is directly related to the
degree of cardiac impairment. The risk of postoperative failure in those with
Class I or II disease is not significantly increased. In contrast, the risk is
high for patients in Class III or IV.3! Patients with signs of congestive heart
failure (jugular venous distention and/or S3 gallop) have a 14% operative
risk for cardiac complications and a death rate of 20%.2! The risk of postopera-
tive heart failure in patients with no previous history is about 2%.12 The
risk of postoperative pulmonary edema is 2.5%, with an associated mortality
of about 50%.12 Prophylactic digoxin usually is given preoperatively to patients
with a history of congestive heart failure. Surgery should be postponed in
these patients, and the patient should have diuretics, digitalis, and vasodilators;
electrolyte imbalances should be corrected prior to surgery. Measurements
of intra-arterial blood pressure, left ventricular filling pressure, and cardiac
output with a Swan-Ganz catheter are essential for monitoring intravenous
fluids and the effect of vasoactive drugs.

Patients With Valvular Disease

Patients with valvular disease at risk for postoperative cardiac complications
and death are those with a high degree of aortic stenosis (eightfold increased
risk of cardiac death) and severe mitral insufficiency (ninefold and threefold
increased risk of myocardial infarction and death, respectively).!2 Patients
with severe valvular disease require open-heart corrective surgery prior to
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other surgery.3! All patients with valvular disease and prosthetic valves should
receive perioperative antibiotic prophylaxis to prevent bacterial endocarditis.
The American Heart Association has established recommendations for bacte-
rial endocarditis prophylaxis for patients undergoing genitourinary instrumen-
tation and surgery.® Aqueous penicillin (2 million units I'V or IM) or ampicillin
(1 g IM or 1IV) is administered in conjunction with gentamicin (1.5 mg/kg
or maximum of 80 mg IV or IM) or streptomycin (1 g IM) 30 minutes
before the operation and twice postoperatively.

In patients with aortic prosthetic valves receiving anticoagulant therapy,
discontinuing the therapy before the procedure and restarting it one to seven
days following the operation does not increase the risk of thromboembolism.*
Occasional thromboembolic episodes have been observed with this regimen
in patients with mitral valve prosthesis.?® In these patients it is reccommended
that oral anticoagulation be discontinued immediately before surgery, and
intravenous heparin be given postoperatively until oral anticoagulants are
restarted.20

Pulmonary Risks in Surgical Patients

Surgical Pulmonary Risks

Pulmonary complications are common during and after surgical procedures,
with a reported prevalence ranging from 6% to 60%.'" This risk is 23 times
greater in patients with at least one abnormal pulmonary function test.*® Respi-
ratory complications are responsible for 14% to 25% of postoperative
deaths.2745

Factors responsible for respiratory complications in surgical patients include
endotracheal intubation, anesthesia, muscular weakness, dehydration, pain,
and restriction of physical activity. These factors are responsible for physio-
logic changes in the lungs that promote the development of respiratory compli-
cations. Postoperatively, decreased vital capacity (VC) and 1-second forced
expiratory volume (FEV,) persist for several days.2+25 In addition, mild oxygen
desaturation, abnormal respiratory pattern with decreased or absent sigh
breaths, and inadequate clearance of secretions also are observed.?®

Pulmonary Physiology

A review of the normally operating pulmonary physiologic mechanisms is
necessary to understand the pathophysiology of postoperative respiratory com-
plications.

Under normal conditions the production of mucus and ciliary movement
protect the lungs from particles and infective organisms. The trachea and
bronchi are lined with a layer of mucus, which is produced by the respiratory
cylindrical epithelium of the tracheobronchial tree. This layer of mucus is
continuously mobilized toward the hilum of the lung and larynx by the forward
motion of the respiratory cylindrical cells’ cilia. From the larynx it is then
moved into the pharynx and swallowed.?®¢ Normal mucus production and
ciliary activity are present only in the absence of physiologic stress, pulmonary
disease, and pulmonary insults.

Postoperative Pulmonary Changes

Anesthesia, positive-pressure ventilation, endotracheal intubation, high oxygen
concentrations, and pulmonary insults such as smoking result in the depression



Pulmonary Risks in Surgical Patients

of ciliary action. The end result is abnormal mucus flow, resulting in retained
secretions. Local inflammation of the mucosa further compromises the bron-
chial lumen increasing resistance to air flow and respiratory work.3¢ Conse-
quently, the plugging of bronchioles and absorption-atelectasis of distal alveoli
occurs, the result of which is ventilation-perfusion impairment. This contrib-
utes to the arterial hypoxemia that is commonly found in postoperative
patients.24 Stasis of secretions in atelectatic areas is an excellent culture medium
for bacteria and may result in pneumonia. Mobilization of retained secretions
is helpful in preventing and correcting this series of events.3® Postoperatively,
a 35% to 75% decrease of VC is observed.?435 Maximal reduction of the
VC is seen 12 to 18 hours postoperatively, with gradual improvement until
the third or fourth postoperative day when normal values are reached.?* FEV,
decreases to 35% of control values?* further promoting abnormal ventilatory
pattern.18

Pulmonary defense mechanisms, the most important of which is the cough,
come into play in the presence of accumulated secretions.3” Postoperatively,
patients who have had abdominal surgery have severe impairment of the cough-
ing mechanism and thus inadequate elimination of retained secretions. In
healthy patients this usually is well tolerated. However, deterioration of normal
defense mechanisms in patients with already compromised pulmonary function
may lead to respiratory failure and/or associated cardiac problems as well.
Preoperative preparation for those with pulmonary disease is directed to im-
proving lung efficiency so that the patient may withstand the reduction of
pulmonary function imposed by the operation and anesthesia.

Preoperative Evaluation of Patients to Prevent Pulmonary
Complications

Preoperative evaluation of patients to prevent pulmonary complications in-
cludes a history, physical examination, chest x-ray study, ECG, pulmonary
function tests, and arterial blood gases.

History. The respiratory history is the most important part of the initial
evaluation of the surgical patient. Attention should be paid to whether the
patient smokes, the presence of a productive cough (frequency and volume
of sputum), wheezing, exercise tolerance, previous tolerance to anesthesia,
previous respiratory problems, and the use of respiratory drugs. Age and
weight are very important and directly related to respiratory complications.
With advancing age, especially in patients over 60, there is less efficient respira-
tory function because of a decrease in elasticity and lung volumes. After 60
the risk of respiratory complications is increased threefold.3* Obese patients
have a twofold increased risk of respiratory complications and have impaired
vital capacity34; patients who smoke have a fourfold increase of respiratory
complications.3* Smoking is responsible for decreased surfactant activity of
the alveoli, which predisposes the patient to microatelectasis.33 In addition,
depression of the ciliary function of the respiratory epithelium and decreased
alveoli macrophage activity are found,?® both of which predispose patients
to pulmonary infections. Smokers have been shown to have increased airway
resistance and impairment of ventilator distribution, as well which also contrib-
ute to postoperative pulmonary complications.3?

Physical Examination. Physical examination is directed to observation of

the respiratory pattern, auscultation, and percussion of the lungs. The presence
of rales, rhonchi, or wheezes may be indicative of an increased amount of
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secretions and, therefore, airway obstruction. Wheezing can best be detected
during forced expiration, but auscultation of the lungs also should be performed
during quiet breathing and forced inspiration. Percussion of the bases of the
lungs during inspiration and expiration will indicate the excursion of the
diaphragm.

Chest Radiogram. A chest radiogram is not very helpful in patients with
obstructive lung disease. It is more helpful in those with restrictive lung disease
such as pulmonary fibrosis and other pulmonary pathology such as fluid over-
load, atelectasis, and pleural effusion. Deviations of the trachea should be
noted because they may contribute to difficult intubation.

Pulmonary Function Tests. Pulmonary function tests such as arterial blood
gases and spirometry are indicated in patients with history of pulmonary
disease, heavy smoking, cough, obesity, or if they are of advanced age.1®

Preoperative Factors Increasing Pulmonary Complications

Increased pulmonary complications are observed in surgical patients with
preoperative respiratory symptoms and signs such as dyspnea, orthopnea,
productive cough, wheezing, obesity (twofold increased risk), aged over 65
(threefold increased risk),3* previous postoperative respiratory complications,
smoking (fourfold increased risk), preexisting acute or chronic pulmonary
disease,!” abnormal spontaneous ventilatory pattern, abdominal operation
(fourfold increased risk), and abnormal pulmonary function tests (23 times
the increased risk).38

Obstructive pulmonary disease is associated with a much higher incidence
of postoperative complications than restrictive disease and carries a much
worse prognosis for pulmonary complications and death.3® Restrictive pulmo-
nary disease, unless severe, is not associated with increased postoperative
morbidity.1738 Expiratory flow rates are well preserved, allowing a good cough
and the effective elimination of postoperative pulmonary secretions.!? Obstruc-
tive pulmonary disease, such as asthma, bronchitis, and emphysema, carries
a significant risk of postoperative pulmonary complications.3” In patients with
chronic bronchitis and emphysema, the incidence of postoperative atelectasis
or pneumonia was 70% compared with 3% for patients with no obstructive
disease.?® In a separate study the incidence of postoperative pulmonary compli-
cations in asthmatic patients was 24%.1!

Preoperative Laboratory Evaluation

Preoperative pulmonary laboratory evaluation should be performed in surgical
patients with one or more of the previously outlined risk factors. Basic evalua-
tion includes spirometry and arterial blood gases.

Spirometry. The two most basic and important measurements are the forced
vital capacity (FVC) and the 1-second forced expiratory volume (FEV,).

1. FVC. Vital capacity is the sum of the tidal volume plus the respiratory
reserve volume. It is an indicator of the ventilatory reserve and represents
the ability to maintain healthy lungs by being able to adequately ventilate
and clear secretions.® The patient is instructed to take the deepest breath
possible and then exhale the air as rapidly as possible. The volume of air
exhaled is known as forced vital capacity (FVC). Normal vital capacity values



in healthy adults are between 55 and 85 mL/kg. For effective coughing and
deep breathing to clear the lungs of secretions, a minimal vital capacity of
15 mL/kg (about 1 L for a 70-kg adult) is necessary.3> A patient with a
vital capacity less than 15 mL/kg will not be able to tolerate the changes
imposed by the anesthesia and operation and is likely to retain secretions
and develop atelectasis and pneumonia.

2. FEV,. This is an indicator of significant airway resistance. For the meas-
urement of the FEV,, the patient is instructed to take a deep breath and
then exhale as rapidly as possible. The volume of air exhaled during the
first second is the FEV, (the measurement of all volume of air exhaled is
the FVC). Healthy patients exhale almost the entire vital capacity in less
than 1 second, and a patient must be able to exhale in less than 3 seconds
to be able to tolerate the changes brought about by anesthesia and surgery.
Normally, the FEV, is greater than 4 L and should be at least 2 L for elective
surgery.® It is expressed as a percentage of the FVC and is normally 80%
of FVC. An FEV; of less than 50% is indicative of airway resistance of
such magnitude that significant reduction of ventilatory reserve is present.3?

Arterial Blood Gases.  Arterial PO is an indicator of lung function; it provides
information on blood oxygenation, the primary function of the lungs.3> Arterial
CO; is an indicator of severe lung disease® and the need for postoperative
ventilatory assistance.’® A mild degree of oxygen desaturation is noted
postoperatively?* and before surgery with increasing age. PO, decreases ap-
proximately 0.4 mm Hg per year after aged 20, and it will give a rough
estimate of the PO, corrected by age.35

Prophylaxis of Postoperative Pulmonary Complications

The postoperative reduction of VC and FEV, causes patients to retain bron-
chial secretions. The postoperative absence of the normally occurring sigh
breaths is associated with a gradual alveolar collapse.?* The prevention of
postoperative alveolar collapse by regular, periodic maximal inflation of alveoli
has become an economical and simple way to prevent postoperative atelectasis
and pneumonia. Incentive spirometry has been shown to be most effective
in achieving this goal and in reducing postoperative pulmonary complica-
tions.!® Reinforcement of the expiratory efforts such as with the use of blow
bottles has not been shown to consistently reduce postoperative complications,
and similar results have been obtained with the use of prophylactic inter-
mittent positive pressure breathing (IPPB).1°® The benefit of using blow bot-
tles is the inspiration immediately preceding the forced expiration. With
the incentive spirometer, the patient is given an incentive (to move colored
balls, turn on a light, or achieve a predetermined volume) to sustain the
motion as long as possible. Studies have shown that inflated alveoli remain
open for at least one hour after hyperventilation.2* Therefore, hourly maximal
inflations should provide optimal prevention of collapsed alveoli. Incentive
spirometry is applicable to patients with a VC greater than 15 mL/kg.3% Postop-
erative prophylactic IPPB is reserved for patients with a significant decrease
of VC to less than 15 mL/kg.3% These patients are unable by themselves to
adequately inflate their lungs. Positive pressure inspirations are mechanically
delivered to prevent alveolar collapse.

In patients with retained secretions, bronchial hygiene therapy (BHT) is
indicated prior to surgery. BHT (pulmonary prep) is designed to clear the
airway of retained secretions so that lung efficiency improves and the patient
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can tolerate the changes associated with anesthesia and surgery. The chief
objective is to improve the ventilatory reserve to compensate for the postopera-
tive decrease of VC.1¢ BHT is indicated in patients with retained secretions.
The need for BHT is dependent upon the inability to mobilize secretions,
not on the degree of pulmonary disease,?® and is usually carried out within
48 hours. Increased VC and FEV; often are noted at the completion of BHT.36
A reduction of postoperative pulmonary complications has been observed by
the perioperative use of BHT.38

Included in BHT are the discontinuation of smoking, an evaluation of spu-
tum, the administration of mucolytics and bronchodilators, chest physical
therapy, and the teaching of respiratory maneuvers.6

1. Smoking. Discontinuation of smoking is advised for at least 2 weeks
prior to surgery.

2. Sputum. A smear and culture of the sputum are obtained. If the culture
is positive and/or leukocytes are found on the smear, antibiotics, usually
ampicillin or tetracycline, are started.33

3. Mucolytics. Hydration is necessary to eliminate retained thick, dry mu-
cus. Inhalation of fine water particles with direct deposition on the retained
mucus results in a thinning of the secretions. Although intravenous hydration
is not effective for retained, dry secretions, it prevents the further deposition
of dry mucus.3¢

Direct deposition of water to the retained secretions is achieved by aerosol
therapy. An aerosol is a suspension of liquid particles in a gas. Aerosols are
generated by atomizers (if the liquid particles are of different sizes) and nebuliz-
ers (if the liquid particles are of uniform size). Increased airway resistance
is expected with aerosol therapy due to the swelling of the secretions and
the aggregation of aerosol particles.¢ The optimal solution for aerosol therapy
is 0.25% or 0.45% saline,28 since these solutions have a lesser increase of
airway resistance than water.3® To deposit the solution in the most distal
parts of the bronchial tree, the aerosol particles must be smaller than 3 microns
in diameter since at this size gravity does not have a significant effect and
transportation to distal bronchioles is feasible.3¢ Aerosol therapy is adminis-
tered orally by spontaneous breathing or by IPPB in patients who cannot
deep breathe spontaneously (VC less than 15 mL/kg).

Among the significant risks of aerosol therapy are acute lower airway ob-
struction, bronchospasm, and pulmonary infections.3¢ Partial occlusion of the
distal airway by retained secretions may become complete by the swelling
of the secretions secondary to hydration. Aerosol particles are foreign to the
bronchial mucosa and can produce bronchospasm. Pulmonary infection can
occur from the use of contaminated equipment. Nosocomial organisms such
as Serratia marcescens usually are the offending agents.

4. Bronchodilators. Good distribution of aerosol particles and the effective
elimination of retained secretions are aided by increased bronchial lumen.
Bronchodilators can be administered orally as a nebulizer, with IPPB (Bronko-
sol), or intravenously (Aminophyllin).

5. Chest physical therapy. The loosening of adherent secretions is achieved
by chest percussion or vibration. This is followed by the postural drainage
of the different segments of the lung to facilitate elimination of the secretions
by gravity.

6. Teaching of respiratory maneuvers. The preoperative teaching of breath-
ing exercises, the use of breathing muscles, of cough techniques, of postopera-
tive procedures and equipment are helpful to gaining the cooperation of the
postoperative patient.



Intestinal Preparation for Surgery

Intestinal resection occasionally is necessary in gynecologic patients with be-
nign or malignant disease. In most instances, intestinal resection can be antici-
pated because of the nature of the disease, symptomatology, and findings on
pelvic examination or radiologic evaluation of the intestinal tract. The wound
infection rate is increased in surgical patients who undergo an intestinal resec-
tion with an unprepared bowel. Studies have indicated that preparation of
the intestinal tract prior to surgical resection is effective in reducing the wound
infection rate postoperatively.>44

Bacterial Physiology of the Intestinal Tract

A review of the bacterial flora of the intestinal tract in healthy patients is
necessary to understand the role of preoperative bowel preparation.

In healthy persons the fasting small intestine contains minimal bacteria
that rarely exceed 103 colony counting units/mL (ccu/mL).14 The predominant
potential pathogens are streptococci,? and there are no coliform organisms.
The ratio of anaerobic to aerobic organisms is 1:1.32 After meals the colony
count temporarily increases by several logs, probably as a result of the ingestion
of organisms not destroyed in the stomach. This number of bacteria is kept
to a minimum, probably by the peristaltic action and chemical and immuno-
logic factors of the small bowel. In the presence of stagnant contents, such
as in small-bowel obstruction, blind loop syndrome, and slow intestinal transit,
the number of bacteria is increased and coliform organisms are detected.!*
In the terminal ileum the concentration of organisms is normally increased
to 105 to 10% ccu/mL.*%32 In the colon the number of bacteria is markedly
increased to 10! to 10!2 bacteria per gram of stool.2!> The predominant
organisms are anaerobic bacteria, especially Bacteroides species and coliform
organisms, for a ratio of 1,000: 1, respectively.? It is believed that the bacteria
in the small bowel are mainly in transit toward the colon, although it plays
a role in the synthesis of vitamin K and some group B vitamins.32 In the
colon the high number of bacteria has a major antibacterial effect on other
organisms, the anaerobic microflora being the most important.32 In addition,
colonic bacteria contribute to the fermentation of undigested food in the
colon.32

Preoperative reduction of the number of intestinal organisms in bowel sur-
gery has resulted in a decreased rate of postoperative wound infection,>15 as
demonstrated in numerous studies. However, no studies on small intestine
surgery are available, and whereas the healthy small bowel contains almost
no organisms, the distal ileum'®> and obstructed bowel do. It seems bowel
preparation also may be beneficial in selected patients having surgery on the
small intestine, in addition to those undergoing colorectal surgery.

Intestinal Preparation

Intestinal preparation is designed to eliminate bowel contents and reduce the
number of bacteria.

Cleansing of the Bowel Contents.  The surgery is aided when the intestine
is empty. Moreover, gross intraoperative spillage is prevented. The spillage
of even small amounts of colon contents with high numbers of pathogenic
organisms is a significant factor in postoperative infection. Preoperative laxa-
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tive infection. Preoperative laxatives and cleansing enemas are used to empty
the bowel (Table 5-1). Cleansing the bowel alone, however, does not appear
to be effective in reducing the postoperative wound infection rate. Studies
comparing mechanical cleansing alone with mechanical cleansing in conjunc-
tion with neomycin and erythromycin have shown reduced infection rates
in the latter group.>28 In a large multicenter study the infection rate for the
mechanical cleansing group was 35% compared with 9% for the mechanical
cleansing plus antibiotics group.® Thus, both antibiotic and mechanical bowel
preparation are necessary for best results.

Reduction of Bacterial Count.  The reduction of bacterial counts is achieved
by the administration of antibiotics. This can be carried out orally, parenterally,
or in combination.

Oral Antibiotics. The administration of a regimen of antibiotics orally has
been shown to effectively reduce the colonic bacterial counts by four or five
logs.#3 Antibiotics with minimal or no intestinal absorption are preferable
since maximal intraluminal effect is achieved. However, antibiotics with intesti-
nal absorption provide tissue antibiotic concentrations, which also help to
reduce postoperative infection. Numerous antibiotic regimens are effective
in reducing the surgical infection associated with colorectal surgery. The com-
bination of an aminoglycoside (neomycin or kanamycin sulfate) with an antibi-
otic effective against anaerobes (erythromycin, metronidazole, or tetracycline
hydrochloride) has provided optimal results in the reduction of postoperative
infections.>434¢ The antibiotic combination regimes have been far more ef-
fective than single-drug regimens with or without effectiveness against
anaerobes.51543-44 In one study the combination of neomycin plus oxytetracy-
cline (Terramycin) was shown to be more effective than neomycin alone in
reducing the postoperative infection rate. Patients in the former group had
a postoperative infection rate of 5%, compared with 43% for those receiving
only neomycin.#* The intestinal preparation regimen used in gynecologic pa-
tients at the University of Kansas Medical Center is shown in Table 5-8.
The preoperative administration of combination oral antibiotics to colorectal
surgery patients is simple, inexpensive, and has been proved effective in reduc-
ing postoperative infection.

Parenteral Antibiotics.  The administration of parenteral antibiotics to pa-
tients without oral antibiotic preparation has been shown effective in reducing
postoperative infections. The preoperative use of a combination of parenteral
antibiotics has been more effective than a single-antibiotic regimen with or
without anaerobic coverage.® The administration of an aminoglycoside (gen-
tamicin) with an antibiotic effective against anaerobes (lincomycin, clindamy-
cin, metronidazole) has provided better results than when either one is used
alone.®22 The continuation of antibiotic administration for several days postop-
eratively does not result in an additional benefit!> to the two preoperative
dosages.

Oral Plus Parenteral Antibiotic Administration. The question of whether
a combination of high-tissue antibiotic concentration and the reduction of
intraluminal intestinal organisms is more effective than either regimen alone
has not been answered conclusively.’® Because a low infection rate (3% to
5%) occurs with either regimen, a large number of patients are necessary
to demonstrate results that are statistically significant. Studies comparing neo-



TABLE 5-8. Neomycin-Oxytetracycline 48-Hour Bowel Preparation

Days Before Surgery Laxatives Enemas* Antibiotics Other
2 Phosphosoda 2inpM  Neomycin 1 g Liquid diet; 10 glasses
15 cc orally Oxytetracycline of water
6 AM, 4 PM (Terramycin)
250 mg orally
atl,2,3,4prM
1 Phosphosoda 2inAM Neomycin 1 g Liquid diet; 10 glasses
1Sccorally 2inpM  Oxytetracycline of water; vitamin K
6 AM 250 mg orally 1 mg IM
at 9 AM and 1,
5,9 pM
0 NPO; aspirate rectum
6 AM q 2 h until sur-
gery

* 1,000 cc tap water.
NPO, nothing by mouth.

mycin plus erythromycin and neomycin plus metronidazole with and without
additional parenteral antibiotics have indicated low infection rates in both
groups; however, the number of patients was too small for a statistically
significant conclusion to be drawn.!:13

In summary, the preoperative administration of antibiotics in combination
(aminoglycoside plus an antibiotic with anaerobic coverage), orally or parenter-
ally, has resulted in significantly decreased postoperative infection rates in
patients undergoing colorectal surgery. It seems that oral administration is
simple, inexpensive, and equally effective. When feasible, oral administration
should be therefore the method of choice. Parenteral antibiotics should be
used when oral administration is not possible as in patients with a bowel
obstruction or in an emergency. The addition of parenteral antibiotics to an
effective oral regimen does not seem to be of additional benefit for bowel
preparation in the majority of patients.
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Cervical Conization

Conization of the uterine cervix was first described by Lisfranc in 1815 and
the techniques, indications, and adjunctive procedures have been modified
significantly since that time. In 1861 Simms sutured the cervix, and Sturmdorf,
in 1916, described his inverting suture.!? The use of the cryostat for rapid
diagnosis in conization specimens was popularized by Rutledge and Ibanez.1°
Conization was most frequently used for diagnosing abnormal cervical cyto-
logic specimens during the late 1960s. However, many of the previous indica-
tions for conization have been replaced by new procedures made available
by technological advancement. Conization is rarely indicated for the repair
of cervical lacerations, and cryosurgery has replaced it in the management
of symptomatic chronic cervicitis. Likewise, colposcopy with directed biopsy
has reduced the number of conizations performed in the investigation of abnor-
mal cervical cytologies by 90% in most gynecology-oncology services today.

Preoperative Evaluation

Modern indications for conization are adjuncts to the more central diagnostic
procedure of colposcopy. The author feels that no one should investigate an
abnormal vaginal cytology without colposcopy available. If colposcopy is un-
available, the patient is referred, not operated upon. If a gross cervical lesion
is present, biopsy, not conization, is indicated. There is no rationale for per-
forming conization on a patient with a large cervical cancer when an office
biopsy is quite sufficient. In addition to subjecting a patient to totally unneces-
sary surgery, appropriate therapy is delayed.

While morbidity secondary to recent conization is frequently discussed,
Webb and Symmonds* and more recently Orr et al® reported that radical
hysterectomy may be safely performed after conization regardless of the inter-
val. The removal of the parametrium in radical surgery rather than cutting
and clamping it in benign gynecologic surgery may explain this observation.

Modern indications for cervical conization include abnormal cytologic find-
ings with normal colposcopic examination, a significant colposcopic lesion
that extends into the endocervix in the absence of a gross cancer, suspicious
histologic findings on endocervical curettage not diagnostic of cancer, and
colposcopic biopsy of microinvasion where more extensive disease is suspected.
Conization also may be primary therapy for a patient who does not wish a



hysterectomy. Conization is rarely indicated in pregnancy, and colposcopy
will prove to be quite accurate in most instances® due to physiologic eversion
of the cervix.

Operative Technique

Place the patient in the lithotomy position and prepare and drape in the
usual manner for vaginal surgery. The bladder is not emptied. Perform an
examination under anesthesia. If colposcopic mapping of the known lesion
is not available, the patient should have a colposcopic examination at the
time of conization. Rubio and Thomassen evaluated Schiller’s test in patients
before conization and found false positive Schiller’s test results in 32% of
patients and false negative results in 60%.8 Schiller’s test is therefore unreliable
in planning the surgical margin of conization specimens. The surgical technique
is illustrated in Figs. 6-1 through 6-3.

If bleeding occurs in the conization margins, reinject the margins with
vasoconstrictive solution and pack Avitene into the conization defect. An
alternative method with excellent reported results has been described by
VillaSanta.’3 With the No. 5 dilator in place, tie sutures over the cervix and
remove the dilator; having the dilator in place prevents occlusion of the endo-
cervix. In using this method, VillaSanta reduced postcone bleeding by 90%
and reported no cervical stenosis in 500 patients.

Following the conization, no pack is placed in the vagina. Avoid Sturmdorf
sutures as they produce necrosis and sloughing with intense reaction in the
cervix, promoting delayed vaginal bleeding. Claman and Lee noted that any
patient who bled in the hospital had a much greater likelihood of recurrent,
more serious bleeding after discharge.? In their series of 1,008 cases, patients
who were operated on by a less experienced surgeon, who were less than 30
years of age, and who had mass ligature or Sturmdorf and side stitches and
vaginal packing had the highest incidence of complications, approaching 40%.2

FIGURE 6-1. Bring the cervix down with a tenacu-
lum and inject it with a solution of 1:100,000 epi-
nephrine or 1:200,000 phenylephrine (Neo-Syneph-
rine), 6 drops in 30 mL of saline. Place 2-0
absorbable sutures deep enough in the lateral mar-
gins of the cervix at 3 and 9 o’clock to surround
the descending cervical branch of the uterine artery
as it courses downward into the cervix. Tie these
sutures with a square knot and leave the ends long.
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FIGURE 6-2. Insert a sound or No. 5 Hegar dilator
into the cervix and with a No. 15 Bard-Parker blade
sharply incise the specimen, using the dilator as a
central focus for the end of the knife. It is important
that a dilator or sound be used because many
postconization bleeders have resulted from cutting
across the central axis of the uterus with the tip
of the blade and incising above the conization site
deeply into the opposite uterine wall. Using an Allis
clamp, grasp the cone as it is cut, pull it downward,
and following excision place a suture at the 12
o’clock position in the conization specimen.

Furthermore, Claman and Lee documented an average complication rate of
25% and 10% postoperative bleeding, 3% morbidity, and 5% readmission
rates.2

Rubio et al noted no relationship between postcone hemorrhage and the
size of the conization.? The purposes of the cone should be foremost in the
surgeon’s mind when performing a cone. If the procedure is therapeutic, then
the conization follows, if possible, the margins of the lesion to be excised. If
the lesion extends high into the endocervical canal, then the cone must ade-
quately excise tissues in this area.

Dorsey and Diggs reported excellent results with laser conization in an
outpatient clinic.® Intra- and postoperative bleeding were minimal, patient

FIGURE 6-3. The endocervix and the endome-
trial cavity are curetted with a sharp curette as
discussed in the section on Dilatation and Curet-
tage in Chapter 1. The sound is replaced in the
uterus and the ties are tied snugly over a No.
5 sound to avoid stenosis and stricture. The
sound is removed. Inset: The sutures are tied
and the ends of the absorbable suture are cut.
Be certain not to tie the suture illustrated so
tightly as to produce necrosis.



acceptance high, and the specimens obtained were quite adequate for micro-
scopic studies. More recently Larsson reported similar experiences and con-
cluded that laser conization may significantly reduce the frequency of early
complications.# The laser conization technique is illustrated in Fig. 6-4.

Postoperative Management

The patient is dismissed 48 hours after conization. If a catheter was necessary
postoperatively, remove the catheter prior to discharge and place the patient
on a urinary antiseptic such as nitrofurantoin macrocrystals (Macrodantin),
50 mg qid for three days. Instruct the patient to abstain from intercourse
for 2 weeks and prescribe a vaginal gel such as povidone-iodine (Betadine)
or oxyquinoline sulfate (Triva), one-half an applicator every morning, for
the first 10 days following conization.

The patient should return for a follow-up examination when the inflamma-
tory changes have subsided approximately 6 weeks after conization. If the
patient has any abnormal cytology after conization, reconization may be per-
formed, although the author recommends simple hysterectomy after appropri-
ate study to rule out invasive cancer. If the conization was performed in a
young woman for treatment of cervical intraepithelial neoplasia, careful follow-

FIGURE 6-4. Place the patient in the lithotomy position. Observe laser safety precau-
tions and place suction speculum in vagina. Attach smoke evacuator and bring laser
to bear on the cervix. Use magnification in colposcope, which allows visualization
of the entire cervix. Spray cervix with 3% acetic acid and allow epithelial changes
to occur. Set laser at 20 W and using the beam director, outline the lesion to be
excised. The operator should have clearly in mind the precise extent of the lesion.
After outlining the cervical margins, direct the laser beginning inferiorly, in a cone-
like fashion, vaporizing the margins as the cone is freed. Traction with a small skin
hook aids in visualizing the apex of the cone. Excise the apex of the cone with a
scissors or a knife as sharply as possible as the cervical tissue is thin in this area
and the thermal damage from the laser may produce artifacts that will obscure histo-
logic detail. Bleeding is usually minimal and may be controlled by directing the
defocused laser beam at the bleeding vessels. Postoperative precautions and instructions
are the same as cold knife conization.
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up cytologic examinations are imperative. In the absence of abnormal cytology,
routine follow-up and evaluation is in order, with a Papanicolaou smear every
3 months for the first year, at 6-month intervals in the second year, and
yearly thereafter. If cytologic studies are negative for the first year, the chance
of recurrence is 0.4%.1

Results

Conization is quite accurate when compared with colposcopic biopsy or ran-
dom punch biopsy. Cervical conization approaches 99% diagnostic accuracy
in patients having abnormal epithelial lesions of the cervix; the 1% failure
group consists of patients with unsuspected invasive cancer. Punch biopsy
is less accurate because of the smaller tissue sample and the possible coexistence
of endocervical epithelial abnormalities. An atrophic cervix or a small vagina
make the biopsy technically difficult. When punch biopsies are obtained in
a ring fashion with six to eight biopsies and subsequent curettage, biopsy
may approach 94% accuracy; however, this is a significant number of biopsies
and careful histologic examination is better achieved with conization.!!

The apparent increased incidence of Papillomavirus infections of the cervix
with associated cytologic and microscopic abnormalities has complicated pre-
cise pathologic diagnosis of abnormal epithelial lesions of the cervix. The
author is hopeful that such a clinical dilemma will be resolved shortly. Mean-
while, current clinical practice dictates that clinical management of Papilloma-
virus infections be based on and consistent with the severity of the epithelial
abnormality microscopically identified.

Conization is successfully used for therapy. Bjerre et al performed cold-
knife conization in 2,099 patients with abnormal Papanicolaou smears: 1,500
were found to have carcinoma in situ and conization alone was curative in
87% of these patients.! The cure rate did not depend on whether or not a
resection margin was free of pathologic epithelium. Of the 1,500 patients,
156 had an additional cytologic abnormality; 8 of these patients were found
to have invasive cancer. Others have followed conization with hysterectomy
and found 22% to 27% of patients had residual cervical intraepithelial neopla-
sia in the hysterectomy specimen.

The author has long believed that there was no accurate predictability in
his own material with regard to residual intraepithelial neoplasia in the uterine
specimen. Ostergard showed that among patients with clear surgical margins
of the cone, 16% will have residual disease within the uterus at hysterectomy.”
Conversely, in patients with involved margins, 66% had no residual disease
within the uterus. Ostergard notes that the routine comment by the pathologist
on the status of conization clearance is still necessary for two reasons. First,
a noncleared cone with cervical intraepithelial neoplasia (CIN) III at the
margins may have more advanced disease remaining in the cervix. Second,
the cleared cone offers reassurance that invasive cancer is not present. These
conclusions were well documented in his review of 531 cervical cones and
268 hysterectomy specimens.

Although one might suspect that conization would greatly increase the
risk of spontaneous abortion and premature delivery, Bjerre et al reported
an abortion increase from 12% to only 17% after conization. There was no
observed increase in the frequency of premature delivery due to conization.!
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Vaginal Hysterectomy

Vaginal hysterectomy was a common procedure before the turn of the century,
at which time abdominal surgery became safer owing to improved anesthetic
techniques, blood transfusions, and antibiotics. Dr. N. Sproat Heaney of Chi-
cago repopularized the use of vaginal hysterectomy as well as instruments
for vaginal surgery.2! The use of the vaginal hysterectomy procedure gradually
increased, and it is a common gynecologic procedure today. The proportion
of hysterectomies performed vaginally varies with the personal choice and
training of the surgeon; however, in general, 48% to 70% of hysterectomies
are performed vaginally.5-24

Preoperative Evaluation

The indications for vaginal hysterectomy are pelvic relaxation, metromenor-
rhagia, leiomyoma uteri, carcinoma in situ, sterilization, dysmenorrhea, and
atypical adenomatous hyperplasia. Less common indications are adenomyosis,
chronic cervicitis with discharge not responding to cryosurgery, and cervical
stricture requiring repeated dilatation. Occasionally adenocarcinoma of the
endometrium is given as an indication for vaginal hysterectomy; however,
the author prefers to explore the patient and remove the ovaries, which may
not always be done through the vaginal route. Peters et al noted cure rates
comparable to that of abdominal hysterectomy where vaginal hysterectomy
was used to treat adenocarcinoma of the endometrium in poor surgical-risk
patients.'8 They reported one patient out of 56 who had a subsequent ovarian
metastasis.

Indications

Pelvic Relaxation

Pelvic relaxation accounts for 40% of vaginal hysterectomies.2® Vaginal hyster-
ectomy combined with pelvic floor repair is the procedure of choice for uterine
prolapse, enterocele, and cystocele. The surgeon must be aware that the addi-
tion of pelvic floor repair to vaginal hysterectomy in the young woman pro-
duces significant morbidity.



Metromenorrhagia

Metromenorrhagia accounts for 27% of vaginal hysterectomies.2® Place these
patients on oral iron therapy when seen preoperatively, as the patient often
has diminished body iron stores as well as anemia, and transfusions may be
avoided by increasing the patient’s hemoglobin preoperatively. Examine the
uterine cavity and cervix for malignant disease preoperatively in patients with
abnormal uterine bleeding. A negative cytologic examination with a normal-
appearing cervix and a sampling of the endometrial cavity by endometrial
suction biopsy are adequate preoperative measures. If instruments cannot be
passed into the uterine cavity preoperatively, curettage at the time of surgery
is indicated, and any suspicious tissues are sent for frozen section. Any patient
who has an abnormal-appearing cervix requires a cervical biopsy.

Leiomyoma Uteri

The use of vaginal hysterectomy in the treatment of uterine leiomyoma varies
greatly in the literature, depending on the choice of the individual gynecologic
surgeon. Pratt and Gunnlaugsson have shown that morcellation may be accom-
plished with essentially the same blood loss but with a 9% increase in morbidity
and minor complications.?! The author feels that it is unnecessary to extend
indications for vaginal procedures to include the removal of large pelvic masses.
The route and incision that provide the best exposure will ultimately provide
the best result. An abdominal incision gives superior exposure for uteri larger
than 10 weeks in size. Do not morcellate the uterus that has not been carefully
sampled and intrauterine malignancy ruled out.

Carcinoma in Situ

Carcinoma in situ is treated by vaginal hysterectomy if the patient has com-
pleted her family. The lack of correlation of margins of in situ carcinoma
and Schiller’s test is discussed in Chapter 6. The inaccuracy of Schiller’s
test makes careful colposcopic mapping of the lesion and study of the upper
vaginal mucosa essential prior to surgical removal. Any carcinoma in situ
extending from the cervix onto the vagina is carefully marked with a marking
pencil or outlined with a knife and excised at the time of vaginal hysterectomy
by turning the cuff in. Fair-sized margins of carcinoma in situ extending off
the cervix may be excised in this fashion, producing very little defect in the
upper vagina. No special resection or radical procedure is necessary in the
treatment of carcinoma in situ and simple vaginal hysterectomy will suffice.
It may be simpler to remove the vaginal extension of the carcinoma in situ
with a laser rather than produce a complicated surgical excision in association
with a hysterectomy. The laser procedure should precede the hysterectomy
and be allowed to heal prior to performing the vaginal hysterectomy.

Sterilization

Vaginal hysterectomy has been widely used as a means of sterilization in
the woman who has completed her family. In the absence of any other indica-
tion, sterilization may be more safely and easily accomplished with an outpa-
tient laparoscopic tubal ligation. The patient undergoing vaginal hysterectomy
for sterilization may have an intrauterine device in place. Although Atkinson
and Chappell observed no significant increase in morbidity in patients with
an intrauterine device in place at the time of surgery,? the author recommends
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removal of the intrauterine device 2 weeks prior to surgery, as discussed
below in Preoperative Preparation.

Dysmenorrhea

Dysmenorrhea without desired potential childbearing capacity is a justifiable
indication for vaginal hysterectomy. The absence of uterine descensus some-
times seen in patients who have a long history of dysmenorrhea is not a
contraindication. Careful preoperative psychologic evaluation is important.
Patients with emotional problems and psychogenic dysmenorrhea do not bene-
fit from surgery and will center their complaints in another gynecologic area
or in a postoperative problem, with resultant unhappy patient and surgeon.

Atypical Adenomatous Hyperplasia

This condition is easily treated with vaginal hysterectomy. There should be
no confusion as to the possibility of adenocarcinoma being present. If there
is any doubt, abdominal hysterectomy is the procedure of choice to allow
for abdominal exploration.

Obesity

Obesity as an indication for vaginal rather than abdominal removal of the
uterus has been carefully studied by Pitkin.!® He reported a series of obese
patients who did not have any additional risks in vaginal hysterectomy as
compared with an associated nonobese series. The limiting factor in vaginal
hysterectomy is of course not the soft tissues but rather the bony structure.
Patients who have a wide pubic arch will have excellent exposure in vaginal
surgery; however, if the patient has a very narrow subpubic arch, exposure
may be limited and often the abdominal route is a better choice in these
patients.

Contraindications

Coulam and Pratt have studied the effect of previous pelvic surgery in 621
patients who underwent vaginal hysterectomy.® There was no significant differ-
ence in morbidity, complications, time of hospitalization, frequency of morcel-
lation, transfusion rate, or postoperative hemoglobin drop in this group of
patients when compared with a group of 942 patients who had no prior pelvic
surgical procedures. They concluded that choice of vaginal route depends
on the characteristics of the pelvis and not on the prior surgical procedure.
They found that if the uterus was mobile and vaginal supporting structures
relaxed, vaginal hysterectomy was quite satisfactory.

If the patient has had radiation therapy for some unrelated disease process,
vaginal surgery and pelvic floor repair are approached with great caution
and in general are not performed.

If there is any confusion as to uterine mobility then the abdominal route
is preferred, allowing the surgeon careful direct visualization in uterine re-
moval.

Preoperative Preparation

If the patient has an intrauterine device in place, the surgeon should remove
it 2 weeks prior to surgery and place the patient on aerobic and anaerobic



spectrum antibiotics. Recent studies indicate that intrauterine device users
have a three- to fivefold increased risk of pelvic inflammatory disease over
nonusers.'® This evidence confirms the need for prophylactic treatment of
the patient for pelvic inflammatory disease prior to vaginal hysterectomy.

Preparation of the vagina prior to vaginal hysterectomy has been shown
to be quite effective in reducing bacterial flora in the vagina.l” The essential
factor in preoperative preparation appears to be in the mechanical dilution
of bacteria present. While there is little difference between povidone-iodine
and saline,! the author uses iodine preparation in painting the vagina after
mechanical cleansing. The endocervix, however, frequently remains culture
positive, and short-term prophylactic antibiotics such as the cephalosporins
given prior to and at the time of surgery markedly decrease postoperative
morbidity. There has been no increase in infections caused by resistant organ-
isms nor does a prophylactic course of antibiotics predispose the patient to
more severe or delayed infections.!> Mayer and Gordon reported a decrease
in febrile morbidity in vaginal hysterectomy patients from 43% to 8% with
the prophylactic use of antibiotics.* Ledger et al have shown that there is
little difference in short-term and long-term antibiotic therapy,!? but an essen-
tial finding in all studies is that the maximum benefit is obtained if the patient
has an adequate level of antibiotics in her bloodstream at the time the incision
is made. There seem to be good results with almost any antibiotic. Cephalospo-
rins in single dose appear quite satisfactory, and the different protein binding
of the drugs appears to have little significance.®

Operative Technique

The position of the patient is critical for additional exposure. The patient
must be well down on the operating table with the buttocks protruding from
the edge of the table. The surgeon must personally assure himself of this
position prior to preparation of the patient. The patient’s legs must be well
up from the field. There are numerous types of stirrups, both with the leg
directly extended and with the leg in an obstetric-type stirrup or suspended
with straps. Regardless of the stirrup used, it is essential to have adequate
padding and no pressure points to avoid injury to the peroneal nerve and
other neurologic injuries. Marked flexion of the thigh upon the abdomen
also has been associated with femoral nerve palsies due to traction on the
nerve by the rigid inguinal ligament.?> Such extremes of posture should be
avoided to minimize such injuries. A stirrup with a curved outer bar that
does not come in contact with the leg, the Gyne-Loop,®* is a useful answer
to this difficult operating room problem. In addition, surgical assistants should
be cautioned against leaning against the inner aspect of the thigh, which
can also contribute to the extreme posture.

Occasionally one will have a patient in whom vaginal exposure is difficult.
Place the patient in a Trendelenburg position or lateral tilt position. A midline
episiotomy may be used to increase exposure as well. Where additional manipu-
lation is needed in the upper vagina, a large Schuchardt incision is performed
in benign disease as well as for Schauta hysterectomy. Although significant
exposure will be gained with this technique, the surgeon should be aware of
the discomfort of a large Schuchardt incision and weigh this against the option
of performing an abdominal hysterectomy and thus having the exposure
needed.

The first assistant stands to the right of the surgeon if the surgeon is right-

* Gyne-Loop®, Gyneco, Inc, 51 Chubb Way, Branchburg, NJ 08876.
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handed and the second assistant stands to the left. The scrub nurse will most
conveniently pass instruments between the surgeon and the first assistant.
Some surgeons prefer a small table affixed to the operating table for placement
of instruments; the author finds this cumbersome. The second assistant can
palm the suture scissors and the remainder of the instruments may be passed.
The use of a large one-piece drape improves the draping and prevents large
gaps. The author uses a half-sheet clipped to his lap and allows it to fall
over his knees, as well as a skin towel clipped to his back.

The room is equipped with a dual light source with a switch for varying
intensities, and a weighted speculum with suction and light source is useful.

Surgical instruments necessary for the vaginal hysterectomy include narrow
Deaver retractors, the longer length being particularly useful when removing
tubes and ovaries; Adson-Brown forceps in medium and long lengths; and
fine, long Metzenbaum scissors. Sharp strong scissors may be available, but
most of the lower ligamentous structures can be cut with a knife. The author
uses vaginal hysterectomy clamps of his own design (Masterson clamp) to
minimize the tissue trauma while maintaining traction on the vascular struc-
tures to tie ligatures.

Many techniques for vaginal hysterectomy have been described varying
from using no clamp to a triple-clamp technique. It is emphasized that the
surgeon should strive for minimal trauma, maximal exposure, and the least
amount of devitalized tissue remaining with the smallest possible amount of
suture material left in the wound.

The operation is illustrated in Figs. 7-1 through 7-11.

The use of T-tube drains and suction in vaginal hysterectomy has recently
been proposed. Several authors have measured an average of 40 mL of fluid
from such sites.23 Careful attention to minimizing dead tissue and the use
of fine suture material with a relatively dry pelvis at the time of closure is
felt to be more satisfactory than the placement of a drain through a potentially
infected wound, and its use is not recommended.

The use of dilute phenylephrine (Neo-Synephrine), as described in Fig.
7-1, improves hemostasis. Although some reports have been published to the
contrary,’ neither the author nor Laman Gray, in the more than 2,000 vaginal
hysterectomies he personally performed, has experienced increased postopera-
tive bleeding or infections.® In view of the difference between this experience
and the literature, the reader should monitor future journal publications closely
in this regard.

Postoperative Management and Complications

If vaginal hysterectomy without repair is performed, the patient is up the
next day with regular diet as tolerated. Early ambulation is encouraged, as
the patient has no abdominal wound. The patient is instructed to abstain
from intercourse for 6 weeks and returns to the clinic at 2 and 6 weeks.
Byrd et al have studied the use of long-term estrogen support after hysterec-
tomy and oophorectomy in 1,016 cases with 100% follow-up.® They noted
that the general impact of long-term estrogen therapy following hysterectomy
is favorable. Although there is much controversy about estrogen usage, the
absence of the uterus obviates its greatest single complication. Where the
ovaries remain and are functioning, estrogen therapy obviously need not be
begun until menopausal symptoms occur. The author urges all patients who
undergo a hysterectomy with oophorectomy or with nonfunctioning ovaries
to accept estrogen supplementation. The gynecologic surgeon must never forget
that more patients die of complications of osteoporosis than of uterine cancer.



FIGURE 7-1. Empty the patient’s bladder with a
catheter. Insert a weighted speculum into the vagina
with as long a blade as will stay fully in the vault.
Place two Deaver retractors laterally in the vagina
and two thyroid clamps well into the anterior and
posterior lips of the cervix. The surgeon holds both
of these in his left hand and injects a dilute solution
of phenylephrine (Neo-Synephrine) in the approxi-
mate line of incision about the cervix. Liberally infil-
trate the vaginal epithelium posteriorly to minimize
vaginal bleeding.

FIGURE 7-2. Using lateral traction, make a cir-
cumferential incision in the vaginal epithelium
about the cervix. This incision is the crux of vaginal
hysterectomy. It is made just as the vaginal epithe-
lium sweeps upward from the cervix and deeply
into the tissues beneath the vaginal epithelium but
does not include the uterine muscle. A slight in-
crease in resistance is felt as the knife blade enters
the muscle. To determine the lower limits of the
bladder, pass a malleable sound, palpating it
through the bladder wall. Mobilizing the uterus up-
ward will indicate the posterior cul-de-sac margins
and lateral traction will often show a bulge in the
vagina where the cardinal ligaments sweep down-
ward. Place strong upward traction on the bladder
with Adson-Brown thumb forceps either singly or
in tandem to allow introduction into the plane be-
tween the bladder and uterus. If the vaginal incision
is too deep, one will dissect into myometrium with
significant bleeding. If the incision is too shallow,
one can dissect into the bladder muscle. The space
is marked with some strands of connective and areo-
lar tissue as one approaches the most inferior por-
tion of the anterior cul-de-sac.
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FIGURE 7-3. Strong traction is applied on
the uterus and a Masterson clamp is placed
on the lowermost portions of the supports
of the uterus, namely the uterosacral liga-
ments. The clamp is cut free with a knife
and an absorbable 2-0 suture is placed. In-
set: Place a simple tie with three knots and
cut the stitch near the knot. There is no
reason to leave the ends of these sutures
long, as each bit of suture left promotes
infection in this area. The uterosacral liga-
ment on the other side is handled in a simi-
lar fashion.

FIGURE 7-4. Although the cul-de-sac
may be entered in some patients before any
ligamentous structures are ligated, fre-
quently it is more easily visualized after
the uterosacral ligaments are tied. The
uterus is pulled upward and the posterior
cul-de-sac is visualized and entered. If there
is any question as to whether or not this
is truely the cul-de-sac, palpation will con-
firm that it is peritoneum. It is entered more
safely in the midline and is cut to either
margin to increase exposure. Although it
is possible to extend the blade of the
weighted speculum into the posterior cul-
de-sac, this frequently puts lateral tension
on the margins of the cul-de-sac and de-
creases exposure.



FiGure 7-5. If difficulty is encoun-
tered in isolating the anterior cul-de-sac,
place a finger anterior to the uterus. Us-
ing the finger as a guide, dissect the blad-
der upward to avoid entering the blad-
der, which may be adherent from prior
cesarean section or other surgery. The
anterior cul-de-sac is best visualized by
pulling up with Adson-Brown thumb
forceps and entering in the midline. In-
set: Insert a Deaver retractor between
the bladder and uterus.

FIGURE 7-6. Strong downward trac-
tion is applied on the uterus, and the
remaining part of the cardinal ligaments
are singly clamped and cut with a knife.
Inset: Tie the ligaments with 2-0 absorb-
able. Occasionally a difficult tie may re-
quire a large suture, in which case use
0 gauge absorbable. Single ties are ade-
quate for these pedicles. Ties are care-
fully placed with the fingers in direct
line, with tension being placed on the
knot between the pads of the two index
fingers. No sutures are tagged and the
uterine arteries are also singly ligated.
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FIGURE 7-7. After ligating the uterosacrals,
cardinal, and uterine arteries, place a thyroid
clamp in the midline and pull the uterus down-
ward. Inset: Place Masterson clamps laterally
on the ovarian vessels and cut and doubly ligate
them. The ovarian artery, which lies in the sub-
stance of the ovarian venous plexus, tends to re-
tract and produce hematomas and thus must be
securely tied. The initial ligature is a single tie
around the pedicle. Next a transfixation suture
going through the middle of the pedicle is singly
tied and then passed around the entire pedicle.
The distal tie is held while the other is cut short.

FIGURE 7-8. If visualization is difficult owing
to uterine size or a narrow arch, additional expo-
sure can be obtained by dividing the uterus in
the midline. No morcellation or division of the
uterus is permissible unless the uterine malig-
nancy has been ruled out by uterine sampling.
Place the index and middle fingers behind the
uterus, incise in the groove between the fingers,
and divide the uterus in the midline, placing a
thyroid clamp on each side of the cervix. Inset:
By pulling one-half of the uterus into the opera-
tive site, good exposure is obtained for lateral
placement of Masterson clamps on the tubo-
ovarian junctions. Each half of the uterus is then
removed in this way with a significant increase
in exposure.



FIGURE 7-9. If the ovaries are to be removed,
this is best performed following uterine removal.
Pull the utero-ovarian pedicle down, freeing up
any adhesions with scissors. With good visualiza-
tion, a free tie is placed about the ovarian vessels,
followed by a transfixation suture. The ovaries
are then cut while the transfixation suture is held.
The same procedure is performed on the other
side, completing ovarian removal. If good expo-
sure is not obtained and ovarian removal is man-
datory, then an abdominal incision is made. In
this, as in other procedures, one does not compro-
mise exposure. Smale et al noted no serious com-
plications other than one episode of bleeding in
355 cases of vaginal hysterectomy associated with
bilateral or unilateral salpingo-oophorectomy.??

FIGURE 7-10. After any devitalized tissue is cut
from the pedicles (inset), the uterine supports
are sutured into the angles of the vagina with
a simple stitch that encompasses all layers of
the vaginal epithelium: It takes a full bite through
the cardinal ligaments, comes back through the
uterosacral ligament, and goes out again through
the full thickness of the vagina. This will attach
these structures firmly to the vaginal wall and
produce good support. Vaginal vault prolapse
is rare after the vault has been suspended in this
fashion. It is important that these tissues be ap-
proximated and not strangulated so that they
will heal, not necrose. The same procedure is
performed on the opposite side.
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FIGURE 7-11. To close the peritoneal cavity, place a suture through the peritoneum
from above and attach a small hemostat. Bring the suture down distal to the vascular
ties and through the cardinal ligaments. If there is any excess peritoneum posteriorly,
bring the suture well up on the peritoneum and excise the excess to prevent any
tendency toward enterocele. Any additional reefing that is necessary may be done
at this time by means of simple stitches imbricating the posterior cul-de-sac. Bring
the suture up the opposite side and through the peritoneum again. Tying this down
will produce an approximation of the peritoneum closing the peritoneal cavity. Inset:
Close the vaginal vault with 3-0 absorbable suture using a large round needle. Place
the stitch deeply through all layers, taking care not to enter the bladder anteriorly.
Bring the stitch back and direct it through the margins of the vaginal epithelium
and then approximate it. This stitch will both obliterate the underlying dead space
and produce an anatomic approximation of the vaginal epithelium, greatly decreasing
the instance of postoperative granulations. It is important not to include the ovaries
in the vaginal closure, and no attempt is made to pull the tubes in the closure; this
would increase the incidence of tubal epithelial prolapse, which would require treat-
ment in the postoperative period. The closure of the vagina is an anatomic closure.
Drains are not necessary. The wound is usually dry prior to closure and no pack is
required. In the absence of any associated repair, a catheter is not used.

Estrogen supplementation is generally contraindicated, of course, in patients
with endometrial or breast cancer.

Although ward service series are often reported with the comment that if
the procedures were performed by more experienced surgeons the complica-
tions would be quite low, that is not necessarily the case. Harris reported



491 vaginal hysterectomies performed on private cases by board-certified
gynecologists.’® The incidence of febrile morbidity was 37.8%; 75 patients
received prophylactic antibiotics and of these patients, 21.4% had febrile mor-
bidity. The average length of hospital stay was 11 days.

Copenhaver, in his excellent study of vaginal hysterectomy, reported febrile
morbidity in 39% of patients, cystitis in 29%, excessive vaginal bleeding in
3%, and severe urinary retention and pelvic cellulitis in 2%; severe pyelone-
phritis, pelvic hematomas, thrombophlebitis, and pelvic abscess occurred in
a smaller number.* The reader is referred to the detailed table of complications
resulting from both abdominal and vaginal hysterectomies in Chapter 15.

Bleeding

The principal complication of vaginal hysterectomy is bleeding. The average
blood loss from vaginal hysterectomy with infiltration of a pressor agent is
305 mL with a range of 25 to 1,181 mL. When no pressor agents are used,
the average operative blood loss is 755 mL. Operative transfusion is required
in 35% of patients with infiltration and 80% of patients without infiltration.
When pelvic repair is added to vaginal hysterectomy, 189 mL of additional
blood loss is noted. When infiltrates are not used, an average of 305 mL is
lost with associated repair.!! Blood loss of this magnitude must be carefully
monitored as it may approach 30% of the total blood volume of a small
woman. Harris reports a 10.8% rate of hypovolemic shock in patients undergo-
ing vaginal hysterectomy, with its attendant problems of increased infection
rates and poor wound healing.1°

To help reduce the blood loss, the author recommends the use of pressor
agents such as a dilute solution of phenylephrine 1:200,000 not exceeding
30 mL or 1:400,000 if 60 mL of solution is used.

The sobering statistics of blood loss associated with vaginal hysterectomy
make meticulous attention to technique essential, which includes precise identi-
fication of vessels with careful isolation and ligature, careful closure of the
vaginal cuff, and precise placement of closure sutures so they do not enter
behind a hemostatic stitch, producing hematoma proximal to the tie.

A patient who has had a vaginal hysterectomy and has unusual postoperative
pain should be suspected of having concealed bleeding even though her initial
hemoglobin level, blood pressure, and pulse may not indicate this. Any fall
in blood pressure in association with severe abdominal pain is an indication
that the patient should be re-explored. Prompt laparotomy is far preferable
to the patient developing a large pelvic hematoma, sepsis, and multiple pelvic
and abdominal abscesses with a prolonged postoperative recovery phase. There
is approximately one laparotomy performed for postoperative bleeding for
every 400 vaginal hysterectomies. The patient should be well aware that lapa-
rotomy is a realistic risk when vaginal hysterectomy is performed.2°

Bladder Injuries

In Copenhaver’s study, 1% of patients had bladder injuries from anterior
colpotomy.* This injury is avoided through careful dissection with strong
downward traction and the lifting upward of the bladder with thumb forceps.
Often fluid may be present in the anterior cul-de-sac, producing some concern
in the surgeon. If there is any confusion, a sound is placed in the bladder
and the floor of the bladder is checked. If the bladder has been entered,
close as described in Chapter 26.

Confining dissection upward to the. midportion of the bladder obviates injury
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in an area where the ureter would be present, and ureteral injury is not of
concern. If the surgeon feels there is any question of injury he should perform
a cystoscopic examination of the patient at the end of the operation following
injection of intravenous indigo carmine and observe the dye from both ureters.
The repair may also be checked at that time. Detection of the bladder injury
and its repair will almost always result in satisfactory healing.

If the bladder is entered, place a Foley catheter in the patient for seven
days. Among 5,078 cases of vaginal hysterectomy at the Presbyterian Hospital
in Chicago, only seven vesicovaginal fistulas were recorded.*

Ureteral Injuries

Ureteral injuries are rare. In a review of 11,279 vaginal hysterectomies, only
four ureteral injuries were noted by Copenhaver.# If one remains close to
the body of the uterus and uses strong downward traction and lateral tension
with well-placed narrowed Deaver retractors, ureteral injury is rare indeed.
Should the uterine artery or vein bleed lateral to the uterus, the use of fine
Adson artery forceps to isolate this bleeder and tying with a fine 2-0 absorbable
ligature will minimize ureteral injury. The lateral placement of a large clamp
with suture ligature of large pedicles of tissue is hazardous.

Rectal Injury

Rectal injuries are usually associated with pelvic inflammatory disease or
endometriosis and some pelvic fixation. Such uteri are removed abdominally,
where better exposure can be obtained. If one is unable to clearly enter the
posterior cul-de-sac, then the vaginal route is abandoned. Early entrance into
both the anterior and posterior cul-de-sac with well-placed retractors produces
a smooth, safe, and relatively bloodless vaginal hysterectomy. The use of
excessive traction in a fixed uterus and the inability to enter these two areas
make vaginal hysterectomy unsafe, and the procedure should be promptly
abandoned.

Adnexal Abscess

Adnexal abscess may be seen after a vaginal hysterectomy. Such abscesses
usually occur with a long latency period. The patient may frequently be pre-
menopausal, have no prior history of pelvic inflammatory disease, have an
uncomplicated surgical procedure and postoperative course, and have a normal
pelvic exam at 6 weeks.!® Patients have abdominal pain, nausea, and general
findings of pelvic abscess. Usual treatment should include a combination of
intensive antibiotic therapy and bilateral salpingo-oophorectomy.

Mortality

In a review of 13,441 vaginal hysterectomies by various authors, the incidence
of death was 0.13%.4 Most series of vaginal hysterectomies contained at least
one death, often from embolic phenomena or associated vascular abnormalities.
Although there may have been no error in surgical technique, the patient
did die during the postoperative course of her vaginal hysterectomy. Even
though the procedure may be accomplished with technical ease, associated
death in the postoperative period makes the procedure, even in the most
skilled hands, one that must be undertaken with the full realization that the
patient may die as a result of operation.
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Pelvic Relaxation and
Associated Conditions:
Enterocele Repair

Historically, treatment of pelvic relaxation has varied from astringents, silver
nitrate, tampons of okum and wool, pelvic massage, pessaries, red hot iron
bars, sulfuric acid, hanging by the heels to cervical amputation. Surgical at-
tempts in the late 19th and early 20th century included hysterectomy, round
ligament uterine suspension, and Manchester and Watkins interposition opera-
tions. The LaForte operation is included in this group, although it too has
generally been discarded.!!

Enterocele, rectocele, cystocele, vaginal vault prolapse, and uterine prolapse
are presented as separate entities. In practice, one rarely sees these conditions
as isolated occurrences, but rather in varying degrees or in combination with
one another (Figs. 8-1 through 8-3).

Pelvic relaxation has been associated with numerous etiologic factors. Hol-
land reviewed the etiologic factors in genital prolapse and determined that
the effect of childbirth was the most significant independent factor.® Frequency
of genital prolapse increases only slightly with rising parity, being most com-
mon in the para 2 to 3. Age is an additional factor. Folsome et al studied
680 females, 611 of whom were over 60 years of age.! They found rectoceles
in 45%, cystoceles in 25%, uterine prolapse in 11%, and enterocele in one
patient. Only 10% of the patients had symptoms referable to these findings.

Kuhn studied the anatomy of the rectovaginal pouch and septum in 44
women in order to establish the normal range of the dimensions of this ana-
tomic area.> He noted no relationship between the depth of the rectovaginal
pouch and the presence of enterocele in this laparoscopic study.

Almost any condition associated with increasing intra-abdominal pressure
will increase the incidence of genital prolapse. This includes chronic obstructive
pulmonary disease with cough, chronic constipation requiring repeated Val-
salva maneuver, obesity, visceroptosis, and large abdominal or pelvic tumors.
Poor nutritional status has also been observed in this group of patients.

Preoperative Evaluation

The diagnosis of enterocele is considered when the patient presents with a
bulge in the posterior wall and complains of a feeling of pelvic heaviness,
which is often accentuated by straining. Other symptoms include low back
pain and, occasionally, with a large enterocele, some nausea with straining,
protrusion, and constipation.



FIGURE 8-1. An enterocele, which may or may not con-
tain small bowel, may coexist with rectocele or exist inde-
pendently. To identify an enterocele, place the third finger
in the rectum and the index finger in the vagina and
feel the enterocele between the two fingers.

FIGURE 8-2. With the patient straining downward, the
rectocele is observed as a bulging from the posterior aspect
into the vagina. The central portion of the rectocele may
be quite thin and difficult to outline.

FIGURE 8-3. The presence of a cystocele may initially
be noted only when the patient is straining. As the sup-
ports of the bladder weaken, the downward bulge will
increase. As the bladder moves downward, the urethro-
vesicovaginal angle increases, maintaining continence;
stress incontinence is therefore unusual with large cysto-
celes. Suburethral cysts and urethral diverticula, if large,
may occasionally be confused with cystoceles, but their
diagnosis becomes apparent on closer inspection.

Preoperative Evaluation
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FIGURE 8-4. To differentiate enterocele and rectocele,
place a vaginal speculum transversely in the introitus.
When opened, a secondary bulge will be seen below the
cervix and between any rectocele present. Place the index
finger in the introitus and identify the rectum; then, on
removing the speculum, palpate the sac between the index
and middle fingers. A small bowel series obtained with
lateral films will show the bowel descending into the enter-
ocele sac when a diagnostic problem arises.

Retcovaginal examination may reveal a thickening of the rectovaginal sep-
tum that varies with straining; the bowel may sometimes be palpated between
the two fingers (Fig. 8-4).

Although there are numerous classifications of enteroceles, the classification
used here is based on their relationship to other pelvic structures at the time
the procedure is performed.

Operative Technique

Congenital Enterocele Repair

This particular type of enterocele may occur in the nulliparous patient, as
did the first case reported by Marion in 1909.12 The etiology of this interesting
defect, which may occur without other observed abnormalities, is explained
by the anatomic studies of Milley and Nichols.? These authors studied 143
anatomic specimens in their investigation of the existence of rectovaginal sep-
tum in the human female. They demonstrated that a definite rectovaginal
septum exists in the human female and is well formed by the 14th fetal week.
It consists of a vertical sheet of dense connective tissue that is translucent
in the fresh state and parallels the sacral curvature. It also fuses posterolaterally
with the parietal endopelvic fascia and extends inferiorly from the rectouterine
peritoneal pouch to the perineal body. This structure is usually adherent to
the posterior aspect of the vaginal connective tissue capsule. A bluish character
to this septum was noted. Failure of fusion of this structure and its persistent
connection to the rectal uterine pouch allows descent of small bowel into
this cavity. Repair of this defect follows the basic principles of hernia repair:
careful isolation of the sac, excision of the sac with high ligation of the neck
of the defect, and its fixation to stronger surrounding tissues with obliteration
of the prior space occupied by the hernia. Good results should be expected
in this isolated defect where the remainder of the pelvic supporting structures
have normal strength (Figs. 8-5 through 8-7).



FIGURE 8-5. Congenital enterocele repair. Infiltrate the
vaginal epithelium with a dilute solution of phenylephrine
(Neo-Synephrine) and make a transverse incision; traction
is applied laying the field out as flat as possible (inset).
Place the Deaver retractor upward and pull the vaginal
epithelium anteriorly. Use sharp dissection and incise the
vagina in the midline to establish the plane and carry
the incision upward.

Operative Technique

FIGURE 8-6. The enterocele sac will be seen bulging
downward between the rectovaginal septum and the pos-
terior surface of the cervix. If the enterocele alone is to
be repaired, dissect it from the surrounding tissues. The
sac will contain small bowel or omentum, which may
slide out of the sac when the patient is placed in the
lithotomy position. Pulling upward with Adson-Brown
thumb forceps, enter the sac in the midline and define
the extent of the defect.

FIGURE 8-7. Ligate the upper margin of the sac with
2-0 absorbable suture and place an additional stitch below
it, transfixing the margins, and excise the sac. Place suffi-
cient traction on the sac when it is ligated so that the
sac will move slightly upward when released.
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Prophylactic Repair for Enterocele

This is the most common enterocele repair performed and is associated with
other vaginal and abdominal procedures such as vaginal hysterectomy for
prolapse or abdominal hysterectomy when a very deep cul-de-sac is noted.
With the vaginal approach the McCall uterosacral plication® (Figs. 8-8 through
8-10) or Waters culdoplasty'? is performed; abdominal repair is performed

FIGURE 8-8. McCall uterosacral plication for prophy-
lactic repair of enterocele. Identify the uterosacral liga-
ments by pulling the cervix upward with a tenaculum.
Place a 2-0 absorbable suture through the uterosacral
ligament taking a lateral bite of peritoneum high in the
cul-de-sac and continuing through to the opposite liga-
ment.

FIGURE 8-9. Imbricate the area below the
uterosacral ligaments with interrupted su-
tures of 2-0 absorbable. Inset: Close the va-
gina with interrupted absorbable sutures.



FIGURE 8-10. Continue closure of the skin incision
by approximating the vaginal epithlium. Be careful
to avoid introital stricture. Close the skin with inter-
rupted 3-0 nylon sutures or a subcuticular 3-0 absorb-
able suture.

as in the Moschcowitz procedure® (Fig. 8-11). All these procedures consist
of reducing the area available for a bowel prolapse and strengthening the
defect with available endopelvic fascia. Pratt!? noted that 3% of patients devel-
ope enteroceles after vaginal hysterectomy and Hunter et al,* in a review of
the literature, found 15 cases of ruptured enterocele following a vaginal opera-
tion. In a review of 38 cases of vaginal evisceration, there were three deaths,?
emphasizing the need for prophylactic repair to avoid this serious complication.
The author advises including it whenever the anatomy of the cul-de-sac indi-
cates it is worthwhile. ”

Combined Groups of Procedures

Enterocele exists in association with vaginal wall prolapse, uterine prolapse,
and rectocele. The basic principles in this type of procedure, which must be
modified when enterocele is associated with the other defects, consist of the
excision of the enterocele sac, high ligation of its neck—minimizing the defect
for subsequent herniation—and closure of the central defects. It is important
to remember that chromic gut, Vicryl, and Dexon lose almost all tissue strength
by 21 days.® Silk likewise deteriorates, and the suture used for permanent

repair of these defects should be polypropylene, Dacron, or nylon, which

maintain their strength for some time and are not associated with fistula
formation. Prolene has the disagreeable tendency to require a large number
of knots, whose presence may be palpated in the vagina.

An important technical point in the surgery of any of these defects in
which peritoneum alone is sutured is that good exposure is mandatory. To
avoid bowel obstruction or fistula formation, be careful not to include small
bowel in the peritoneal closure as small bowel and peritoneum resemble each
other high in the vaginal repair.

Combined Groups of Procedures
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FIGURE 8-11. The Moschcowitz procedure for prophylactic repair of enterocele is
useful in those patients in whom the uterus is to remain in place and a deep cul-
de-sac is present. A nonabsorbable suture is placed in concentric circles beginning
at the deepest portions of the cul-de-sac. Use a swedged-on round needle. As the
upper portion of the cul-de-sac is approached, sutures should include a bite of the
posterior uterus through the uterosacral ligaments, the anterior surface of the colon,
and the opposite uterosacral ligament; tie the sutures in the midline. The ureters lie
lateral to the uterosacral ligaments and must be carefully identified. A Babcock clamp
is placed loosely about the ureters for additional safety. Inset: If the uterosacral
ligaments are very mobile, bring them to the center of the midline to strengthen
the repair.

Postoperative Management and Results

Postoperatively, patients are placed on long-term estrogens, particularly if
the uterus is removed, to strengthen the endopelvic supportive structures and
to produce a more pliable vaginal vault. Although some authors!! suggest
that patients remain in bed for 1 week following surgery, the author has
the patient out of bed the day after surgery. It makes little sense to keep a
patient in bed when studies on hernia repair have clearly shown that the
results are not worse with early ambulation.

There are no data in the recent literature comparing the different types
of enterocele repair and their results. Note that evaluation of the results in



pelvic defects requires at least a 5-year follow-up. Most of the repairs look
good in the first 6 months following surgery, but the final success depends
on the ability of the patient to withstand the effects of aging and further
pressure upon the operative site.
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Repair of Rectocele and
Perineum

As a result of the increasing popularity of cosmetic surgery, gynecologists
are sought for plastic repair of pelvic relaxation brought on by the aging
process. Among the changes brought on are mild changes in perineal muscular
tone, minimal degrees of pelvic relaxation, and minor changes in the appear-
ance of the lower genital tract. A majority of the defects are best managed
by observation.

Patients also present with specific sexual complaints that are rarely due
to isolated changes in the perineum and are generally handled through sexual
counseling. If the patient insists on a surgical repair, write a statement in
the patient’s record indicating that the patient understands that the surgical
repair may not correct the sexual complaint.

Severe and symptomatic abnormalities in pelvic visceral support do merit
operative intervention. This procedure must be carefully designed for the de-
fect, incorporating existing structures into a new supporting framework.

Anatomy

The condensation of endopelvic fascia extends downward between the vagina
and rectum. These tissues thicken laterally and extend upward to be continuous
with the uterus and ligaments and lateral to the cardinal ligaments. Take
care to avoid dissecting the hemorrhoidal plexus of veins, which may be quite
large near the lateral rectum.

Rectoceles are described as high, mid, or low in location, but more frequently
a varying combination of these defects is diagnosed. The rectoceles are classified
as mild if they extend to the introitus on examination, moderate if they extend
out the hymenal ring with straining, and severe if the defect extends through
the hymen without straining.5

Preoperative Evaluation

A careful and precise clinical study by Gainey clearly documented the effect
of childbirth in perineal relaxation and the effect of episiotomy in preventing
pelvic defects.'? Note that the defect is related more to the occurrence of
childbirth than to the number of deliveries and is not necessarily cumulative
in its effect.® Relaxed introitus has little effect on rectocele or uterine prolapse,



nor does it prevent vault prolapse. Do not repair such defects by perineorrha-
phy without a careful and thorough dissection involving repair of the perirectal
fascia.’

The patient is evaluated in the office by means of a simple rectovaginal
examination. The patient should not be anesthetized during the evaluation
of perineal relaxation.

To diagnose the presence of associated enterocele and high rectocele, use
a narrow speculum placed transversely during the rectovaginal examination.
The introitus normally accommodates two fingers, the index and middle fin-
gers, with the patient awake. When the patient contracts the vaginal muscles
the fingers should fit snugly in the introitus; however, an introitus that accom-
modates three fingers without symptoms needs no repair.

Avoid the plastic repair of nonsymptomatic pelvic relaxation as there is a
high incidence of sexual dysfunction after vaginal plastic repairs. Jeffcoate
reports that 30% of patients have sexual dysfunction after anterior and poste-
rior colporrhaphy.® These procedures are a poor choice when the anatomic
defect is minimal and the psychosexual element prominent.

If the patient is menopausal, preoperative oral estrogen (1.25 mg conjugated
estrogens) for 6 weeks prior to surgery will increase the vaginal blood supply,
the vaginal tone, and the strength of paravaginal supportive structures. If
the patient has a combined prolapse with some inflammatory changes, a cream
combining topical estrogens and sulfa is applied locally; the patient may mix
commercially available preparations half and half.

A barium enema and proctoscopy are necessary to rule out gastrointestinal
pathologic abnormalities that produce straining at stool. Note that the number
of carcinomas of the colon being found in the right colon is increasing and
that barium enema is an integral part of evaluation of these patients. The
presence of dysfunctional bowel syndrome has been associated with very poor
results and may be a relative contraindication to this operation.® Patients
have both a mechanical and an antibiotic bowel preparation according to
the table in Chapter 22.

Operative Technique

Basic rectocele repair is illustrated in Figs. 9-1 through 9-4. Patients who
have a high rectocele repair in association with vaginal hysterectomy will
have a continuous suture line from the hysterectomy site incorporating the
uterosacral ligaments down to the perineal body. It is important to close
any enterocele sac with fixation of the sac to the uterosacral ligament with
permanent suture such as braided nylon. If the perirectal fascia is well formed,
a second suture line may be used to bring it to the midline (Fig. 9-3).

Midrectoceles may require imbrication (Fig. 9-3), with the perirectal fascia
pulled over the imbrication.

Low rectoceles are usually associated with significant perineal relaxation;
close by approaching the rectocele through a transverse incision, inverting
the mucosa, and pulling the perirectal fascia medially, including the levator
muscles in a separate layer.

Take great care to avoid any rigid transverse scar tissue during perineorrha-
phy. Fashion a vaginal opening that easily admits two fingers. Remember
that the patient is asleep, often with muscle relaxants, and has little of her
normal perineal tone. If it is determined that vaginal dimensions have been
compromised by the surgical procedure, lateral relaxing incisions may be per-
formed according to the technique described by Nichols.* Introital stricture
can be relieved through use of a Z-plasty as described in Chapter 14.

Operative Technique
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FIGURE 9-1. Inject the introitus and rectovaginal septum FIGURE 9-2. Dissect the vagina free of the rectum
with a dilute solution of phenylephrine (Neo-Synephrine); and extend the plane to the perirectal fascia. With a
make a transverse incision at the introitus and carry it across large rectocele the perirectal fascia may be absent in
to the opposite side of the vagina (inset). Do not incise up the midline and the lateral perirectal fascia must be
the vagina if the rectocele is low and the vaginal epithelium approximated for effective repair. The hemorrhoidal
mobile. If, however, the vaginal epithelium is quite redun- veins are more prominent inferiorly and laterally; avoid
dant, make a V-excision of epithelium. them when possible. Imbricate the rectum with inter-

rupted sutures of 2-0 or 3-0 absorbable suture. Ap-
proximate large portions of perirectal fascia to rein-
force the repair.

FIGURE 9-3. After reducing the rectocele
and bringing the perirectal tissues to the mid-
line, use the levator muscles to strengthen the
incision. Pass a suture of O chromic gut on
a large general closure needle lateral into the
lower portions of the levator muscles, bringing
them to the midline. This procedure is re-
served for the older patient with a large recto-
cele as introital stricture may result if one em-
ploys too aggressive a mobilization of the
levators and their suture in the midline. Close
the skin incision by approximating the vaginal
epithelium with interrupted 3-0 absorbable
suture. Drains and packs are not necessary.
A Foley catheter is not necessary in the recto-
cele repair alone.
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FIGURE 9-4. If a large rectocele is present, imbricate it with concentric rings of
2-0 absorbable suture. After bringing in the large central portion of the rectocele,
imbricate the outer margins of the ring with interrupted sutures to include the perirectal
fascia. Excise the redundant vaginal epithelium. Take care in the excision of any
vaginal epithelium in the young, sexually active patient and avoid any introital stricture
through careful planning of the rectocele incision.

Postoperative Management

If the patient has a simple rectocele repair, vaginal packs and bladder catheters
are not necessary. In the patient with associated pelvic repairs, use a vaginal
pack for 24 hours and insert a Foley catheter for straight drainage. When
the Foley catheter is removed, place the patient on a urinary antiseptic such
as nitrofurantoin macrocrystals (Macrodantin).

Because of the healing curve of bowel, fibrous tissue and fascia, rectocele
patients require at least 6 weeks postoperatively to regain strength in the
rectal area; thus, stool softeners are ordered in the immediate postoperative
period and are continued for 3 months.

Further postoperative measures include sitz baths and estrogen creams,
supplemented with oral estrogens if the patient has an atrophic vaginal mucosa.
Intercourse may be resumed in 6 weeks. A long-term change in diet and
bowel habits is recommended for the prevention of future rectoceles and defects
in the lower genital tract associated with straining.
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Anterior Colporrhaphy

Anterior colporrhaphy is a common operation in gynecologic surgery. Al-
though originally employed for stress incontinence alone, retropubic proce-
dures are currently used to correct stress incontinence. In modern gynecologic
surgery anterior colporrhaphy is performed primarily for prolapse of the ante-
rior vaginal wall and secondarily for stress incontinence.

Anatomy

The anterior repair is an operation that utilizes as its plane of dissection the
junction between the vaginal smooth muscle and the bladder muscularis. The
anterior vaginal wall consists of vaginal mucosa, smooth muscle of the vagina,
associated blood vessels, bladder muscularis, and transitional epithelium of
the bladder. This plane is an artificial one and is made possible only through
the effective use of strong traction on both sides of the dissecting field main-
tained in a planar fashion.

The anatomic relationships of significance are those of the arteries coursing
laterally along the vagina and joining in arcades. The venous plexuses sur-
rounding the bulbocavernosus muscle join near the pelvic floor and are continu-
ous with those of the urethra and the venous plexus of the bladder. As these
lie laterally, initial dissection is best conducted in the midline. A larger field
is exposed before lateral dissection is performed so that hemostasis can be
secured more easily. The precise histologic character of the tissue between
the bladder and vagina has been subject to considerable debate. It appears
to vary from predominantly smooth muscle in the younger patient to a more
fibrous tissue in the elderly. These tissues are quite sensitive to estrogen; there-
fore, if the patient has atrophic vaginal tissues preoperative estrogen adminis-
tration is recommended.

Preoperative Evaluation

The indication for anterior colporrhaphy is a large cystocele or moderate
cystocele with stress incontinence. There is little indication in modern operative
planning for anterior colporrhaphy as a prophylactic measure (as a trial repair
for stress incontinence, with an abdominal procedure planned later should
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failure occur) or as a procedure for stress incontinence when little relaxation
exists.

The assessment of coexistent cystocele and stress incontinence includes the
following: a detailed history and physical examination; laboratory studies to
rule out neurologic diseases; an evaluation of vesical neck support and anal
and vaginal sphincter tone; the measurement of residual urine, urinalysis,
and culture; the demonstration of incontinence with its relief by paraurethral
compression; urethroscopic examination employing carbon dioxide urethro-
scopy; pressure measurements; and notations of urethral mobilization by ma-
nipulation such as the Q-tip test. Details of the evaluation of stress incontinence
are found in Chapter 24.

While a vast number of abnormalities are associated with urinary inconti-
nence, the following categories can be outlined: urge incontinence accompany-
ing urethritis, trigonitis, or cystitis of infectious, atrophic, or psychosomatic
origin; bladder neuropathy caused by lesions of the central or peripheral nerves,
encompassing most of the disorders of the nervous system; congenital or ac-
quired urinary tract anomalies such as ectopic ureters, urethral diverticula,
postoperative scarring, and strictures and fistulas; and detrusor dyssynergia.’
Careful study of the latter lesion by Hodgkinson and his colleagues revealed
that increased intra-abdominal pressure may produce sudden uninhibited de-
trusor contractions, thereby producing actual voiding rather than a leaking
type of anatomic incontinence.* This confuses the diagnosis, as both events
are precipitated by increased abdominal pressure.

Of all patients complaining of abnormal urinary leakage, 85% have a history
of stress incontinence.?® Of this group, 90% to 95% have true anatomic stress
incontinence, and 5% to 10% suffer from a condition other than anatomic
stress incontinence. A trial of anticholinergics may be worthwhile in the latter
group of patients; most will respond, further documenting that surgery is
not indicated. If the patient has true anatomic stress incontinence in the absence
of marked anatomic defects of the vagina, the procedure of choice is the
urethral suspension.

If the cystocele is of moderate size, anterior colporrhaphy may be accom-
plished during hysterectomy, with the cystocele repair done as described in
Chapter 15. Abdominal repair is adequate for small to moderate size cystoceles.
When associated with urethral suspension, it produces good support of the
defect in the anterior vaginal wall.® If undecided on which route to take,
the surgeon should err on the side of suprapubic procedures. Low showed a
failure rate of 42% in patients with minimal descensus when repaired
vaginally.> Morgan noted that the S-year success rate for anterior repair was
50% for stress incontinence, whereas suprapubic methods yielded an 80%
success rate.”

Finally, remember that stress incontinence is not an emergency and that
the presence of a cystocele does not rule out the simultaneous occurrence of
one or more of the factors noted in stress incontinence. Careful preoperative
evaluation with a therapeutic trial, if indicated, of anticholenergics, antibiotics
to sterilize the urine, estrogens to relieve trigonitis, and office discussion and
appropriate referral if psychosomatic symptoms exist are necessary. If the
cystocele is symptomatic but other factors are present, the patient should
be advised that the repair of her cystocele, when large enough to warrant
independent surgery, may not necessarily relieve her other urinary symptoms.

Operative Technique

The patient is placed in the lithotomy position and prepared in the usual
manner. The surgical procedure is illustrated in Figs. 10-1 through 10-3.



FIGURE 10-1. Anterior repair is performed independently or in conjunction with
vaginal hysterectomy. Inject the space between the vagina and bladder muscularis
with a dilute vasoconstrictor solution. Be sure to include the lateral paraurethral
tissues and vagina. Using fine scissors with a very slightly rounded point and pulling
downward on the vaginal mucosa, dissect between the bladder and vagina in a straight
line toward the urethra. Using the scissors, follow the dotted line to where no cleavage
plane exists between the urethra and vagina.

FIGURE 10-2. Have the assistant grasp the lateral vaginal margin with Allis Adair
clamps or Adson-Brown thumb forceps and pull laterally and caudad. Grasp the
tissue to be dissected with Adson-Brown thumb forceps and pull directly away from
the vagina. Using fine sharp scissors, dissect between the bladder and vagina in the
loose areolar tissue that lies in this area. Strong traction and countertraction will
produce a plane that allows dissection upward. Continue the dissection upward and
laterally near the urethra. Dissect the opposite side in a similar fashion. The bladder
should be free of the vaginal wall in_its mid and lateral portions. Small bleeders
should be suture ligated with 3-0 or 4-0 absorbable suture.

Operative Technique
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FIGURE 10-3. In older patients the central bladder may be quite atrophic and large,
in which instance a single or double purse-string suture may be used to imbricate
the large bulging central portion of the cystocele. When the defect is more modest,
as illustrated, place 2-0 absorbable imbricating sutures to pull the midportion of
the bladder upward. Place a layer of 2-0 absorbable suture at the lateral margins
of the previous row and bring them together, tying them just lateral to the midline.
Place an upward suture laterally at the margins where the dissection extended (dotted
lines) and tie one or two of these sutures to support the urethra. Do not elevate
the base of the bladder excessively where the urethral vesical neck cannot be well
supported as incontinence results. Trim any redundant vaginal mucosa. Close the
vagina with 3-0 absorbable suture using simple sutures in the vertical portion. Incorpo-
rate the anterior vaginal wall in the vaginal hysterectomy closure after the cardinal
ligaments have been sutured to the angles of the vault with far-and-near 3-0 absorbable
closure. Place a 2-inch Iodoform vaginal pack in the patient as well as a Foley catheter.

Postoperative Management and Results

Patients with cystocele repair alone are promptly allowed to ambulate and
are placed on a regular diet as tolerated. The vaginal pack placed during
the procedure is removed on the second postoperative day.

Although the author was an early advocate of the various suprapubic meth-
ods of draining the bladder, the disappearance of the ward nurse who personally
took an interest in maintenance of such suprapubic devices caused the author
to return to the time-honored Foley catheter. The catheter is left in place
for four days. Following removal of the catheter, the patient is allowed to
void. If the residual urine is greater than 125 mL, the Foley catheter is replaced
and removed the following day. Catheterization for residual urine measurement
should be carefully performed. New suture lines are easily perforated. Beck
noted three urethral fistula due to traumatic catheterization.? As soon as
the catheter is removed, the patient is given sulfisoxazole or nitrofurantoin



for 10 days. As soon as the patient is voiding properly, she is dismissed
with instructions to void at no longer than two-hour intervals during the
day and to force fluids. A urine culture is obtained when the patient is seen
in the office after 6 weeks. Less than 5% of patients following this regimen
have a positive urine culture. In addition, the patient is cautioned against
intercourse and heavy lifting for 6 weeks.

Approximately 10% of patients have a recurrent cystocele; most are elderly
patients with recurrence due to the general relaxation of pelvic tissues. For
this reason more aggressive repair of cystocele is undertaken in the elderly.
In the younger or premenopausal patient more moderate dissection is per-
formed to avoid dyspareunia, and mucosa is rarely excised. Simmons has
called attention to an increased incidence of dyspareunia following anterior
vaginal prolapse repairs.® The success rate of anterior colporrhaphy, based
on patients’ subjective evaluations, is approximately 60%.! Using stringent
criteria, Beck reports an 80% success rate with anterior colporrhaphy.?2 By
suturing beneath the symphysis, he actually performs a vaginal retropubic
suspension. Longer-term observation of this technique is needed to determine
its continuing effectiveness. Beck’s series is particularly valuable since he per-
sonally performed the surgeries on these patients over a 16-year period.
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Vaginal Prolapse

There are at least 43 well-documented descriptions of surgical procedures
designed to repair vaginal vault prolapse.® Vaginal vault prolapse is a result
of an inherent weakness in the vaginal supporting structures (uterosacral and
lower portion of the cardinal ligaments). Trauma from childbirth, obesity,
postmenopausal atrophy, and unsatisfactory healing of the supporting struc-
tures following vaginal or abdominal hysterectomy are contributory factors.

Anatomy

At one time the suspension of the vagina to the anterior abdominal wall,
round ligaments, or pubic symphysis was advocated; however, studies by Berg-
las and Rubin published in 1953 clarified the importance of the vaginal axis
and its horizontal relationship to the ground with the patient in the erect
position.2 The long axis of the vagina points toward the hollow of the sacrum,
not directly upward toward the symphysis nor toward the sacral promontory.
In this position, the vagina is supported by the posterior levator plate as
shown in Fig. 11-1. Procedures that restore this more posterior axis of the
vagina are therefore more likely to be effective over the long period of observa-
tion needed to determine the success rate of such procedures. Although Bee-
cham and Beecham and others have achieved good results with anterior fixa-
tion, their good results were more likely due to superior surgical technique
and the use of a very strong fascial support rather than the inherent design
of the procedure.! Langmade et al described excellent results in 85 cases of
vaginal vault suspension using Cooper’s ligament.> The ligament was detached
and the vault suspended in midposition. They noted no postoperative stress
incontinence.

Preoperative Evaluation

The patient presents with complaints of vaginal protrusion, difficulty in voiding
or defecating, unsatisfactory coitus, or complaints referable to ulceration of
the vaginal mucosa. Preoperative diagnostic studies include very careful palpa-
tion of the protrusion with rectovaginal examination to determine the rectocele
component of the mass, cytologic study of the cervix and endometrium, cysto-
scopic examination, and intravenous pyelogram studies. Preoperative estrogen



Vaginal Vault
Fixed to
Sacrospinus
Ligament

FIGURE 11-1 Note horizontal position of the
vagina with sacrospinous fixation.

stimulation in the absence of any contraindication is begun to improve the
quality and blood supply of the vaginal mucosa. Review the patient’s sexual
activity and anticipated results with the patient and her sexual partner and
note this discussion in the medical record. When the procedure follows prior
failed vaginal repair with scarring and foreshortening, abdominal sacropexy
should be considered.

Operative Technique

Vaginal vault suspension procedures are either vaginal or abdominal in ap-
proach. The vaginal procedures include Symmonds repair (Fig. 11-2), sacrospi-
nous fixation? (Figs. 11-3 and 11-4), and total vaginectomy. Abdominal proce-
dures include posterior Birnbaum sacropexy,® (Figs. 11-5 and 11-6) and
Moschcowitz-type excision and repair of the cul-de-sac.

Vaginectomy, although the most secure repair, renders intercourse impossi-
ble. This is the procedure of choice when the defects are large, the patient
is elderly, and prior surgical repair has failed (Figs. 11-7 through 11-10).
Such patients may develop perineal hernias after total vaginectomy. Be alert
for connective tissue disorders in this group of patients.

Jeffcoate* and Simmons!® reported a 50% incidence of dyspareunia and
apareunia following anterior and posterior repair; therefore, avoid the posterior
repair and use an abdominal or vault suspension to produce satisfactory sexual
function.

For the patient undergoing vaginal suspension with Dacron graft, administer
preoperative antibiotics prior to the placement of this prosthesis; advise the
patient of the definite incidence of prosthesis sloughing and removal (Fig.
11-5).

Many authors describe the use of silk suture with prostheses. Silk suture
loses its strength in tissue; Dacron (which is the same substance as the graft)
is much stronger and more permanent.

Operative Technique

Levator Ani

141



Vaginal Prolapse

FIGURE 11-2. Symmonds vaginal vault prolapse repair after the completion of vaginal
hysterectomy. If the uterus has previously been removed, isolate the associated entero-
cele sac (Chapter 8). Dissect the sac free and excise it. Excise a wide wedge of
posterior vaginal wall as shown. Place a series of 2-0 absorbable sutures through
the vaginal wall, up over the sac, and into the high uterosacral and cardinal ligaments.
Bring these down and exit through the vaginal wall. Make certain the upper sutures
are placed as high as possible in the uterosacral ligaments. Elevate the margin of
the vault and tie the sutures from above downward. Close any defect left in the sac
with 2-0 purse-string absorbable sutures. This will produce a solid wedge of tissue
in the upper posterior vaginal wall. Close the vagina as in vaginal hysterectomy by
securing the cardinals laterally and closing the vagina with far-and-near 3-0 sutures.
Close any defect in the vaginal wedge with 3-0 far-and-near sutures. Any posterior
repair should continue up to the wedge excision. Anterior repair can be performed
in the usual fashion if indicated. Place a Foley catheter and lodoform vaginal pack
as in the usual vaginal repair.

FIGURE 11-4. When the operation is completed the vagina will be directed toward >
the patient’s right and firmly attached to the ligament. Note again how close the
anterior most suture lies to the artery and the nerve. Care in suture placement and
good vaginal approximation is the essence of success with this operation.
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FIGURE 11-3. Make a V-shaped perineal incision with subsequent reflection of the
posterior vaginal wall until the avascular rectovaginal space is identified. Develop
this space to the vaginal apex and, if an enterocele sac is identified, resect and close
with high, purse-string peritonealization. Using the right index finger, palpate the
right ischial spine through the developed rectovaginal space. Bluntly perforate the
right rectal pillar and enter the right pararectal space. Insert a long Breisky-Navratil
retractor to displace the rectum to the patient’s left; a second retractor displaces
the cardinal ligament and ureter anteriorly.

Push loose areolar tissue to one side and identify the superior surface of the coccygeus
muscle posterolateral to the ischial spine. Using a Deschamps ligature carrier loaded
with 0-gauge non-absorbable suture, penetrate the sacrospinous ligament 1% to 2
fingerbreadths medial to the ischial spine. The ends of the suture are threaded onto
a free needle and sewn to the undersurface of the vaginal vault. Tie these sutures
after the upper portion of the posterior colporrhaphy incision is repaired. The vaginal
apex should be attached to the sacrospinous ligament by direct contiguity, leaving
no suture bridge. Complete the posterior colporrhaphy and lightly pack the vagina
with lodoform gauze. Remove packing and catheter the day following surgery.

Pudendal
Artery
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Nerve N SN o 4
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FIGURE 11-5 Sacropexy: the Birnbaum technique. Perform any needed vaginal repair
of cytocele and rectocele. Place two long Allis clamps on the vaginal cuff. Prepare
the abdomen and place the patient in the low lithotomy position. Open the abdomen
with sufficient exposure to see the upper sacrum. Pack the abdomen and 5 cm below
the sacrum incise for 4 to 5 cm. Stay medial to the ureter and avoid the gluteal
vessels and the small sacral veins. Inset: Place three sutures through the double
layer of Dacron mesh and through the presacral fascia and periosteum and out again
through the graft. Use 3-0 Dacron in a nontraumatic needle. Identify the vaginal
vault by manipulating and palpating the Allis clamps previously placed on the vaginal
vault. Dissect the bladder off the vagina if it has been oversewn in prior surgery.
Again lay the mesh over the vagina and adjust the tension by pulling the graft into
its ultimate sacral position. Suture through one side of the mesh, into vaginal muscu-
laris, and out again through the graft. Be certain not to enter the vaginal epithelium.
Place three sutures approximately 1 cm apart and tie the vaginal sutures.



FIGURE 11-6. Tie the sacral sutures, pull-
ing the vagina into position (inset). Suture
the serosa over the mesh and approximate
the serosa of the sigmoid to avoid internal
hernia.

Operative Technique
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FIGURE 11-7. Infiltrate the perivaginal tissues in the area of the introitus with a
dilute solution of phenylephrine (Neo-Synephrine). Make a sharp incision about the
introitus. Leave 2 cm beneath the urethra to minimize stress incontinence. If the
excision is for carcinoma in situ, note the location of the lesion prior to excision.
With sharp downward traction, begin the dissection in the anterior and posterior
repair planes and carry it laterally; continue the dissection to the vaginal cuff. The
area of the cuff and lateral margins of the vagina will then remain adherent with
strong traction at each of the margins. Cut these sharply. Clamp and tie bleeders
with 3-0 absorbable suture. Note the close approximation of the anterior portion of
the lateral vagina to the ureter during dissection. Have a clear view when tying
bleeders so that the ureters are not included in any of the ties. Isolate and clamp
the vaginal supporting tissues, which extend downward from the upper portions of
the cardinal ligaments. Cut the area of the old hysterectomy cuff as well.

FIGURE 11-8. Following removal of the vaginal epithelium, isolate
and tie small vessels. It may be necessary to place a vaginal pack or
use Avitene sheets in the areas that are oozing.



FIGURE 11-9. If vaginal function is not to be preserved, the levator muscles are
simply sutured in the midline with O chromic suture and the introital skin is closed
with interrupted 3-0 absorbable sutures. Any cystocele or rectocele of significance
may be treated prior to the closure of the levator muscles in the absence of vaginal
epithelium; however, recurrent prolapse is a rare problem. Cystoscope the patient
immediately following the procedure and observe the passage of indigo carmine from
each ureter.

FIGURE 11-10. If total vaginectomy is to be performed for a neoplastic
process and vaginal function preserved, proceed as shown in Figs.
11-7 and 11-8. Secure hemostasis and apply skin graft at this time.
The graft is cut prior to the vaginectomy and is kept in saline-soaked
sponges. The skin is cut with a Padget dermatome, which is excellent
for this purpose. The epithelial surface is stretched over a foam rubber-
filled condom, which is used to stent the skin in place in the vagina.
The introitus is sutured over the stent. The stent is removed in 48 to
72 hours with a postoperative program of vaginal dilatation. When
suturing the skin, be careful not to suture the skin to the condom, as
the skin will be pulled out when the condom is removed. The skin
margins are sutured to the introitus and excess skin is trimmed.

Operative Technique

147



Vaginal Prolapse

148

Postoperative Management and Results

Place a vaginal lodoform pack and Foley catheter in the patient. The Foley
catheter may be removed in 48 hours; antibiotics are administered while the
Foley catheter is in place and for three days following removal. The patient
may be out of bed on the second postoperative day. Any rectocele or cystocele
repair would require changes in procedure to accommodate postoperative
care of those defects.

Colpectomy, of course, has the lowest incidence of recurrence. However,
good results can be obtained with vaginal vault repair. Nichols reports only
a 3% recurrence rate in 163 patients having a transvaginal sacrospinous
fixation.® A recurrence rate of 6% is reported in 144 patients with follow-
up undergoing a Symmonds repair.!* Of those 9 patients who had a recurring
prolapse, 6 had a subsequently successful vaginal repair and 1 underwent a
successful abdomino-vaginal procedure. It should be noted that in the Nichols
and Symmonds series, as many as one third of the patients had previous
vault repair procedures. In a small series of patients, Feldman and Birnbaum
reported only one failure out of 21 patients undergoing sacropexy.?

The author personally has achieved good results in a smaller series of patients
with the Symmonds repair. However, when sexual functioning is paramount,
sacrospinous fixation is the procedure of choice, and the results in the literature
support its selection.
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Rectovaginal Fistula
and Anal Incontinence

Although improvement in the quality of obstetric care, radiation therapy,
and surgery has decreased the incidence of rectovaginal fistula and anal inconti-
nence, patients still present to the gynecologist for treatment of these problems.

Anatomy

Repair of both rectovaginal fistulas and surgical anal incontinence often re-
quires division and later reestablishment of the anoperineal muscle complex.
(Fig. 12-1) Remember this area is a functional unit. Successful repair reestab-
lishes normal anatomic relationships rather than approximates a single muscle
bundle.

The puborectalis muscle in the female is the thick and lower portion of
the levator muscle, which forms a sling about the rectum. Contracting, this
muscle pulls the rectum vertically and compresses the anal canal from side
to side. This striated muscle continues downward joining the external longitu-
dinal muscle layer to form the external sphincter, which closes the anal canal.
Although it is often described as having multiple portions, the surgeon will
find one elliptical muscle band, indistinguishable from the puborectalis above,
attached anteriorly to the central perineal tendon and posteriorly to the anococ-
cygeal ligament.! The transverse perineal muscles that insert into the central
tendon and proceed laterally to the ischial ramus are important in perineal
tone and anal incontinence.!!

The internal sphincter is the distal thickening of the circular smooth muscle
of the bowel, which is approximately 3 cm in length and palpable as the
superior margin of the intersphincteric groove. Although involved in defeca-
tion, it plays only a small role in anal continence. The internal and external
sphincters are separated by the conjoint longitudinal muscle, which becomes
increasingly fibrous as it extends distally and ultimately attaches to the perianal
skin. The anal canal is closed by the puborectalis pulling upward and the
reflex tone of the external sphincter. The latter is assisted by points of fixation
to the anococcygeal ligament and the central perineal tendon, which has attach-
ments to the transverse perineal muscles and perineal membrane. The lower
space between the rectal and vaginal mucosa contains some fine areolar tissue
and blood vessels, the azygous system of the vagina.
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FIGURE 12-1. Shown above is the anatomic detail of the anal orifice. The surgeon
may not be able to identify these structures at the operating table, particularly in
the damaged or scarred anus. In such instances, anatomic repair of the associated
muscular structures is even more essential for a successful operation.

Pathology

Rectal sphincter and anal perineal muscular division may occur with extension
of episiotomy, an uncontrolled delivery, or as an unrecognized event in anorec-
tal surgery. When sphincter division occurs as a result of a midline episiotomy,
successful repair is expected.l® If unattended, the perineum may heal with
the muscles retracted laterally, with a resultant complete perineal laceration.
Patients may maintain continence with hypertrophy of the lower levator muscle
in some instances.

Unrecognized surgical division of perineal muscles with retraction may occur
as well. This is observed as a small lateral dimple in the perianal skin. When
injury extends through the lower vagina into the rectum and the surrounding
tissues are normal, spontaneous healing may still occur. If the defect is larger
than 1 cm, with associated hematoma, excess suture, or other unrecognized
injury, rectovaginal fistula may occur. This is seen most commonly in the
obstetric injury due to unobserved entry into the rectum or improper repair
at the time of a third-degree injury to the rectum. This group of obstetric
fistulas occur in the lower third of the vagina; they comprise the majority
of most modern series of rectovaginal fistulas and have an excellent prognosis.

Radiation i<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>