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PREFACE

Gynecology has always been a surgical specialty, yet the
breadth and complexity of gynecologic surgery contin-
ues to expand. The complex three-dimensional nature
of pelvic anatomy and distinctive opportunity for mul-
tiple surgical approaches challenge the surgeon who is
seeking to master the full breadth of the specialty. Add
novel techniques and technologies of recent years, and
the challenge grows. Faced with this challenge, both
the gynecologist-in-training and those already in prac-
tice can benefit from readily accessible visual tools that
assist them in achieving mastery of their field. This is
the goal of Te Linde’s Atlas of Gynecologic Surgery.
Achieving quality and patient-centered care requires
a surgeon to be flexible in utilizing the surgical tech-
nique and approach that will best meet the patient’s
needs. Of course, no surgical technique should be
offered until there is adequate evidence of both safety
and efficacy, as a patient cannot make an informed
choice in the absence of such data. All of the tech-
niques described in this text have ample evidence
of safety and efficacy, although this evidence is not

presented. The reader is referred to the seminal text Te
Linde’s Operative Gynecology, which this atlas comple-
ments, for a more extensive discussion of the devel-
opment, considerations, pros and cons, and risks and
benefits of these procedures.

Instead, in this atlas we have aimed to provide a
clear and detailed description of the steps involved
in performing the procedures. To assist the readers
in their comprehension, the prose is accompanied by
meticulously accurate drawings. These illustrations
are rendered in an accessible style with color to maxi-
mize the surgeons’ understanding. Many chapters also
have narrated videos to provide further context for the
reader.

Whether this text is used to complement the
descriptions and discussions presented in Te Linde's
Operative Gynecology, or used as an initial introduction
to a new surgical technique, or as a method to prepare
prior to carrying out a procedure not commonly per-
formed, we hope that this surgical atlas will become an
invaluable tool for all surgeons treating women.

IX
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CHAPTER 1

Technigues

Frank Tu

INTRODUCTION

There is a long history of attempts to deliver energy to
the endometrial lining in order to reduce abnormal men-
strual bleeding—dating back to as early as the 1890s.
More recently, hysteroscopic resection or hysteroscopic
ablation has proven to be of significant value in ensur-
ing the destruction of the endometrium and ameliora-
tion of menorrhagia and related symptoms. However,
due to concerns about serious complications from fluid
overload with conventional hysteroscopic endometrial
resection for abnormal uterine bleeding, several global
endometrial ablation (GEA) devices were introduced
around the beginning of the new millennium. These
GEA techniques use radiofrequency, thermal energy, or
microwave energy to destroy the endometrium, in order
to reduce the amount of cyclical bleeding or, in some
cases, even achieve complete amenorrhea.

GEA is indicated for the treatment of dysfunctional
uterine bleeding. This can include comorbid leiomy-
oma for certain devices, but typically a hysteroscopic
myomectomy might be a better treatment for a known
submucosal leiomyoma. There are several contraindi-
cations to consider; these include ongoing pregnancy
or desire for future pregnancy, cancer or premalig-
nant change, untreated pelvic inflammatory disease,
hydrosalpinx, history of classical cesarean section, or
transmural myomectomy. A woman with a cesarean
section scar measuring less than 8 to 10 mm on ultra-
sound should be considered a relative contraindication
for GEA or might consider having the procedure done
under ultrasound guidance to minimize the risk of

Uterine Ablation

perforation. Women with intra-uterine devices (IUDs)
in place and, for selected procedures, the presence of
intramural leiomyomas and endometrial polyps may
benefit from additional pre-ablation procedures.

Benefits of GEA have been supported by multiple
head-to-head comparative trials against traditional
transcervical endometrial resection, with patient sat-
isfaction ranging from 89% to 98% and amenorrhea
rates ranging from 14% to 55%. Patient satisfaction is
generally quite high with all the procedures, although
it is important to note that one survey has suggested
that women are willing to tolerate up to a 50% failure
rate with conservative management strategies in order
to avoid hysterectomy. Despite the high overall satis-
faction with virtually all devices, bipolar ablation has
been shown in two head-to-head trials to deliver supe-
rior objective results compared to thermal balloon and
hydrothermablation, respectively. This may be in part
due to differences in how patients are pretreated for
these procedures.

The particular attractiveness of GEA over endome-
trial resection is also evident in the number of cases
that increasingly are done in the office or under local
anesthetic. That being said, there is still a selective role
for endometrial resection in the hands of experienced
hysteroscopic surgeons, particularly in patients desir-
ing conservative therapy after failure of initial GEA.
Patients do need to be counseled about risks, includ-
ing the rare risk in women with a prior history of tubal
ligation of “postablation tubal pain syndrome,” central
hematometra, endometritis with rare reports of sep-
sis, uterine perforation, and injury to adjacent pelvic

(c) 2015 Wolters Kluwer. All Rights Reserved.



4 SECTION I GYNECOLOGY

organs. Minor side effects include temporary abdomi-
nal cramping in around 10% to 15% of patients treated
and a few weeks of vaginal discharge in most patients.
Effective means of contraception are needed if per-
manent sterilization has not already been assured, as
future gestational complications such as uterine dehis-
cence, intrauterine growth restriction, and preterm
delivery have been described in unexpected pregnan-
cies following GEA. Unfortunately, GEA in a subset of
women impairs cancer screening due to obliteration of
the endometrial cavity, which can obscure the abnor-
mal bleeding that is a hallmark of endometrial cancer.

PREOPERATIVE CONSIDERATIONS

The initial workup of menorrhagia should follow gen-
erally accepted clinical practice and includes: (a)
excluding pregnancy, (b) completing a pelvic exam
and pelvic ultrasonography, (c) obtaining confirma-
tion of a recent negative PAP smear, (d) performing an
endometrial biopsy to rule out cervical or endometrial
malignancy and pre-malignant changes to the uterus,
and (e) potentially performing a hysteroscopy to con-
firm the appropriateness of the size of the uterus and
the absence of intracavitary lesions that might limit the
effectiveness of GEA techniques. All methods, except
for the Novasure® bipolar electrode array, recommend

BOX

performing the procedure during the early follicular
phase or following a month of hormonal (e.g., pro-
gestogen) pretreatment to thin the endometrial lining.
Although many patients are comfortable having this
done in the ambulatory setting using one of several
available analgesic strategies, the clinician must select
the best setting based on the examination and his/her
assessment of the patient’s tolerance level (Box 1.1).
To address the issue of a submucosal leiomyoma, or
to prevent future pregnancies, some clinicians perform
concomitant procedures such as hysteroscopic myo-
mectomy, or tubal sterilization, or IUD placement at
the same time as GEA. The Her Option® cryoablation
system and MEA® have indications for intracavitary
leiomyoma up to 2 and 3 cm, respectively. Published
postmarketing experience from Kaiser Permanente sug-
gests that the use of office-based Hydrothermablator®
(HTA) can still be effective in the presence of either
Type 0 or Type [ myomas, although the reported failure
rate of 23% at a mean follow-up of ~2.5 years post-
procedure was markedly higher than their 3.7% failure
rate in myoma-free patients. Similar efficacy has been
reported for off-label use of Thermachoice® and Nova-
sure®. There is concern that an immediate prior myo-
mectomy may weaken the uterine tissue and increase
the risk of perforation or iatrogenic injury to abdomi-
nal organs. Placement of the tubal sterilization implant

Essure® must be done after Novasure® ablation due to

Suggestions for in-office analgesic protocols for GEA procedures

Consider using a combination of the following agents to achieve multimodal
pain management. Many practices use all of these in conjunction to achieve
optimal comfort. Patient selection is crucial.

Anti-inflammatory: administer 600 to 800 mg of oral ibuprofen every 6 hours
beginning in evening prior to procedure, followed by in-office intramuscular
injection of ketorolac 30 mg (at least 6 hours after previous NSAID dose)

. Muscle relaxant/anxiolytic: oral diazepam 2 to 5 mg 60 minutes prior to

. Cervical ripening agent: misoprostol 200 ug at bedtime night prior to

procedure—not recommended if doing HTA in office due to concern for spill

. Opioid analgesic: 5 to 10 mg of oral hydrocodone or oxycodone, or bella-

donna and opium rectal suppositories 16.2/30 or 16.2/60, 60 minutes prior

. In-office paracervical block with local anesthetic: must wait 5 to 10 minutes

I.
2
procedure
3
4
to procedure
5
to achieve effect
6

. Patients should consider arranging for transportation to and from procedure

if any sedative agents are administered in the perioperative period

(c) 2015 Wolters Kluwer. All Rights Reserved.



the metal content of the implants. While an TUD can
be placed after GEA, it may be difficult to remove sub-
sequently due to the resulting fibrosis.

SURGICAL TECHNIQUE

1. GEA techniques: Patients are placed in slight
Trendelenburg position in stirrups and the perineum
prepped and draped in the usual fashion. Typically,
some sort of IV sedation is given or else office pro-
tocols for preoperative pain control are used. The
bladder is emptied with a catheter if appropriate.
Preoperative antibiotics are usually unnecessary,
although patients should be counseled that endo-
metritis can occur rare]y after these procedures.
A paracervical block is given at 4 and 8 o'clock if in-
dicated and uterus is sounded to confirm appropri-
ateness for each given device. A speculum is placed
and the cervix grasped with a tenaculum.

a. Her Option® (Cooper Surgical): The only
cryoprobe therapy approach among the five
methods reviewed achieves biological effect
on the endometrium by cooling the 3.5-cm tip

Treated endometrium

Endometrium

CHAPTER 1 Uterine Ablation Techniques 5

of an intrauterine probe to —80°C during two
freeze cycles of 4 and 6 minutes each, to treat
each side of the uterine cavity (Figure 1.1).
The procedure is done under ultrasound guid-
ance and usually does not require preoperative
cervical dilation as the probe measures 5.5 mm
in diameter (and 22 ¢m in length). Women with
uterine cavity lengths between 4 and 10 cm (by
sounding) and a uterine volume of 300 ml or
less are considered appropriate candidates for
treatment with this device.

The active probe is connected to a gas com-
pressor. On activation, a hermetically sealed gas
mixture flows into the distal tip of the probe,
which permits cooling and heating of the probe.
The disposable probe is first tested in the air
and confirmed to be able to reach —50°C in
a test freeze. Air is first cleared from the probe
channel with a small volume (1-2 ml) of saline
and the probe is then inserted under ultra-
sound guidance toward the right or left fun-
dus. A saline-filled 30-ml syringe is attached to
the injection port on the probe, and 5 to 10 ml
injected into the cavity to optimize contact of

FIGURE 1.1 Her Option® (Cooper Surgical): The only cryoprobe therapy approach to endometrial abla-
tion, it achieves its biological effect on the endometrium by cooling the 3.5-cm tip of an intrauterine probe
to =80°C during two freeze cycles of 4 and 6 minutes each, treating each side of the uterine cavity. The

procedure is done under ultrasound guidance.

(c) 2015 Wolters Kluwer. All Rights Reserved.



SECTION I GYNECOLOGY

the probe against the endometrial tissue and
enhance sonographic visualization.

The surgeon begins the freeze cycle by depress-
ing the button on the probe. The formation of the
“cryozone” (a discrete dark area detected by ultra-
sonography at the perimeter of the echolucent
cryoprobe) is monitored by ultrasound during
the first 4-minute therapy cycle, which should be
stopped and the heat button engaged if it reaches
closer than 5 mm from the uterine serosal sur-
face. Five to 10 ml of saline is injected into the
cavity through the probe after the heat cycle is
completed before the probe is withdrawn into the
endocervical canal. The probe is then positioned
against the opposite cornua and a freeze cycle of
up to 6 minutes initiated, again using saline as
needed to unseat the probe.

Thermachoice® (Ortho Women's Health):
Thermachoice® features a heating element
inside a silastic balloon that conforms to the
shape of the uterine cavity. The Thermachoice
I1® has a flexible silastic balloon to optimize fit.
The balloon is first checked for leaks out of the
package by performing a filling test before place-
ment with a DSW-filled 30-ml luer lock syringe

Treated
endometrium

Endometrium

attached to the injection port. Next the balloon
is inserted into the endometrial cavity and filled
with enough D5W (up to 30 ml) to achieve a
stable intrauterine pressure of between 160 and
180 mmHg (Figure 1.2). The heating element
is then activated to 87°C for 8 minutes to treat
the endometrial cavity. The system will automati-
cally shut off if the intrauterine pressures reach
>210 mmHg or <45 mmHg (such as with sudden
loss of balloon integrity or uterine perforation) dur-
ing a heating cycle; or balloon temperatures exceed
>95°C for more than 2 seconds or <75°C for
15 seconds. Original approval by the FDA was for
uterine sizes between 4 and 12 ¢m with normal
cavity contour.

Hydrothermablator® (HTA, Boston Scientific):
In many ways, a similar concept to the
Thermachoice® family of products, the HTA
differs in that it achieves biological effect by
directly exposing heated saline (at 90°C) to the
endometrial cavity. Over the course of 10 min-
utes, this similarly destroys the endometrium.
The cervical canal is dilated to 8 mm prior to
inserting a clear 7.8-mm polycarbonate probe
(Figure 1.3). The procedure is performed

Heating element
within silastic balloon

FIGURE 1.2 Thermachoice® (Ortho Women's Health): Thermachoice® features a heating element that
is activated to 87°C for 8 minutes inside a silastic balloon that conforms to the shape of the uterine cavity.
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FIGURE 1.3 Hydrothermablator® (HTA, Boston Scientific): The HTA differs from other methods of
uterine ablation in that it achieves biological effect by directly exposing heated saline (at 90°C) to the endo-
metrial cavity, over the course of 10 minutes. The procedure is performed under continuous visual guidance
by a 3-mm hysteroscope inserted directly through the polycarbonate working channel.

under continuous visual guidance by a 3-mm
hysteroscope inserted directly through the poly-
carbonate working channel.

A priming cycle of 2 minutes is first per-
formed at infusion rates of 300 mL/min. If
this initial safety check is confirmed (i.e., no
evidence of leakage into the abdominal cavity)
by the system software, a heating cycle brings
the temperature gradually up to 80°C at which
time the treatment cycle begins at the same
flow rate. Subsequently, a cool-down phase to
45°C completes the treatment cycle.

Concerns regarding the procedure, including
the risk of hot fluid spilling retrograde into the
peritoneal cavity, are avoided by following stan-
dard GEA contraindications, such as avoiding
use in women with prior classical cesarean sec-
tion or transmural myomectomy, and because
the system keeps infusion pressures below
the opening (coaptation) pressure of the fallo-
pian tubes (~55 mmHg). To further minimize
accidental burns, the onboard software initi-
ates an automatic cooling phase if the cycle is
interrupted for any reason. Insulated tubing, a

tenaculum stabilizer, and a ribbed cervical com-
ponent attached to the polycarbonate sheath
provide additional safeguard against external
thermal injuries to the cervix, vagina, or legs.

Novasure® (Hologic): The disposable Novasure®
system features a 7.2-mm wide retractable
bipolar electrode array that is inserted into the
endometrial cavity to desiccate the endome-
trium using radiofrequency (RF) current. As
with HTA, the cervical canal needs to be first
dilated to 8 mm. The concrete dimensions
of the fan-like array require that the internal
endometrial cavity dimensions be determined
before ablation to allow proper output pro-
gramming of the RF generator (Figure 1.4).
The length of the cavity needs to be estimated
by sounding, hysteroscopy, or ultrasonography.
The gun-like array assembly is first inserted
transcervically and the array is extended to fit
between the cornu. The entire array is then
gently rocked back and forth, and from side
to side, to optimally seat it within the cavity.
The width and length dimensions must then
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Novasure fan slightly
extended after insertion
through the cervix

Endometrium

Novasure fan
fully extended

Treated
endometrium

FIGURE 1.4 Novasure® (Hologic): The disposable Novasure® system features a 7.2-mm wide retract-
able bipolar electrode array that is inserted retracted into the endometrial cavity. It is then extended fully
to desiccate the endometrium using radiofrequency (RF) current. The concrete dimensions of the fan-like
array require that the internal endometrial cavity dimensions be determined before ablation to allow proper
output programming of the RF generator.
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be input manually into the RF generator. Only
cavities between 4.0 and 6.5 c¢m in length and
>2.5 cm in width are approved for treatment
with the Novasure® system; treatment of cavi-
ties >4.5 cm in width may not be effective.

Next, a cavity integrity test is performed using
carbon dioxide infusion. If the intrauterine pres-
sure can be maintained for 4 seconds, a treatment
cycle can be initiated. The cause for a failed cavity
integrity test needs to be determined and resolved
in order to safely move to initiation of the treat-
ment phase. Occasionally, with a large multipa-
rous lax cervix, a tenaculum may need to be used
to close the cervical canal around the array and
avoid leakage of CO, transcervically, which oth-
erwise prevents the system from being activated.

When activated, the system continuously
measures the electrical impedance of the
target tissue; the impedance rises as the tissue
is desiccated. Once tissue impedance reaches
50 ohms, or treatment reaches 2 minutes, the
cycle is terminated. Novasure® is the fastest of
the GEA methods. Furthermore, Novasure®'s
effectiveness in its original FDA trial was docu-
mented without requiring pretreatment thin-
ning of the uterine lining.

Microwave Endometrial Ablation (MEA®,
Microsulis Americas Inc.): In a variant of the
RF bipolar treatment array (i.e., Novasure®),
MEA® applies microwave energy at 9.2 Hz to
the uterine cavity using a transcervical wand
to deliver temperatures of 75°C to 85°C to an
endometrial/myometrial depth of 5 to 6 mm
(Figure 1.5). A preoperative ultrasound is sug-
gested by the manufacturer to confirm a uniform
uterine wall thickness of =10 mm. In addition,
an endometrial curettage immediately prior to
the procedure should be avoided to minimize
the risk of inadvertent perforation or transmural
injury. MEA® is also not recommended follow-
ing a prior endometrial ablation attempt, if the
uterine cavity is <6 c¢m, or if the patient has had
a prior classical cesarean section or other trans-
mural uterine surgery, such as myomectomy.
The cervix is dilated to 8.5 mm, and the wand
inserted and advanced until the tip reaches the
uterine fundus. The wand is then moved back
and forth from cornua to cornua until the real-
time temperature reaches 70°C. The wand is
then withdrawn slightly into the lower corpus
and treatment continued with back and forth
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movements. Treatment times vary but typically
are 3 to 5 minutes in a normal-sized uterus. The
MEA® is approved for use in larger uterine cav-
ity lengths compared with the other GEA meth-
ods (up to 14 cm). The original FDA trial also
permitted submucosal myomas to be treated by
this technology if they did not protrude more
than 3 ¢m into the cavity.

2. Hysteroscopic endometrial resection and
ablation: Although first-line surgical management
of abnormal uterine bleeding in the United States
has tilted heavily toward the GEA approaches,
some clinicians continue to use the traditional re-
sectoscopic ablations, and the availability of bipo-
lar resectoscopes does simplify the technique while
also providing an enhanced safety profile over the
monopolar instruments. Historically, ND:YAG laser
fibers have also been used. For conservative man-
agement after unsuccessful GEA, resectoscopic
ablation allows direct visual treatment of areas of
endometrium that remain viable.

At least two bipolar systems, which permit the use
of isotonic distension medium, are available made
by Richard Wolf Medical Instruments Corporation
(Vernon Hill, IL) and Gynecare (Somerville, NJ).
Both of these come with both a wire loop as well as
a rollerball tip electrode. Because each of these has
idiosyncratic power settings tied to a dedicated gen-
erator, we will describe the technique specifically for
the Gynecare Versapoint® system that the author uses;
however it is imperative that users be familiar with the
instructions for their specific setup. The Versapoint®
vaporizing electrode measures 4 mm wide and 4 mm
in diameter, while the wire loop electrode has a diam-
eter of 2.5 mm. Either of these components attaches
to the working element and sits within the 9-mm hys-
teroscopic sheath, which generally necessitates dilation
of the cervix (Figure 1.6). The goal is to use the elec-
trode to desiccate the endometrium to the basalis while
avoiding damage to the myometrium. Hysterscopically
guided endometrial resection and ablation can be used
as either primary treatment or for the treatment of a
patient who has previously undergone a failed, usually
GEA, ablation procedure.

For previously untreated endometrium, many surgeons
use hormonal suppression (GnRH analogue, progestins)
for 1 to 2 months to thin the lining preoperatively. The
area is treated circumferentially with the electrode intro-
duced near the ostia and then pulled back while the
electrode is activated for brief segments, in overlapping
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FIGURE 1.5 Microwave Endometrial Ablation (MEA®, Microsulis Americas Inc.): In a variant of the
RF bipolar treatment array, the MEA applies microwave energy at 9.2 Hz to the uterine cavity using a tran-
scervical wand to deliver temperatures of 75°C to 85°C to an endometrial/myometrial depth of 5 to 6 mm.

rows until the entire cone of each cornua has been suc-
cessfully vaporized or desiccated (Figure 1.7). The
endometrium of the cornua is thinnest and most awk-
ward to treat, so use of the vaporizing electrode, a ball
electrode, or a straightened-out wire loop permits gen-
tle treatment of this area. The anterior uterine wall is
treated next, because desiccation can generate obscur-
ing bubbles. These bubbles can be removed from the
cavity by occasionally pushing the scope up against the
fundus, permitting evacuation through the hysteroscopic
outflow. Subsequently, the posterior wall is vaporized/
desiccated, again using the same technique of pulling
the electrode toward the os as it is being activated.

Use of either electrode is appropriate in these
circumstances, although the advantage of using the
wire loop is that strips of tissue are available for
pathological evaluation; the latter also does require

that periodically the tissue be removed to avoid
obstructing the visualization of the cavity. The visual
goal is blanching and ablation of the endometrium
down to the basalis, which appears as whiteness in
the treated area of the endometrial cavity indica-
tive of the myometrium. Some surgeons also suggest
leaving a rim of untreated endometrium above the
os to minimize the development of hematometria.
Alternately, a small series of published cases suggest
good patient satisfaction with only desiccation of one
wall of the uterus, which may further minimize the
risk of hematometria.

If the patient is undergoing a secondary ablation, the
visualization obviously can be markedly impaired by
scar and fibrosis, and the specific goals of ablation may
be limited to the visually viable areas of endometrium.
An additional benefit of the hysteroscopic approach is
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FIGURE 1.6 Versapoint® Resectoscopic System (Gynecare, Inc.): The Versapoint® vaporizing electrode
measures 4 mm wide and 4 mm in diameter, while the wire loop electrode has a diameter of 2.5 mm. Either
of these components attaches to the working element and sits within the 9-mm hysteroscopic sheath, which

generally necessitates dilation of the cervix.

that when intrauterine pathology is encountered, a poly-
pectomy or myomectomy may be performed.

The risks of hysteroscopic ablation involve infec-
tion, bleeding, perforation (at least 1%), fluid over-
load, and postop hematometria (see Complications
box on page 14). As with any operative hysteroscopic
procedure, recommended goals for monitored fluid
deficit should be respected, with 2,500 ml of isotonic
fluid being the absolute cutoff for a procedure, and
potentially less for patients with cardiopulmonary com-
promise. Surgeons are encouraged to rapidly move to
complete the hysteroscopic case at 1,500 ml deficits.
Active fluid monitoring systems are readily available to
ensure precise calculation of these deficits. To minimize
the chance of perforation, some surgeons use combined
ultrasound or laparoscopic guidance. A suspected per-
foration while an electrode is being used actively should
be investigated (usually laparoscopically) with careful
evaluation of the intestine and other pelvic organs at

the site of perforation, and subsequent treatment dic-
tated by findings. While gas embolism is an extraordi-
narily rare event, it can create severe cardiopulmonary
collapse. Emergent recognition and coordination with
the anesthesia team and a vascular surgeon to evacuate
the gas bubble may avoid serious consequences includ-
ing death. Proposed steps to reduce this risk include
limiting the degree of Trendelenberg tilt (head down
relative to pelvis), and limiting the number of times the
hysteroscope is pulled in and out of the cervix.

POSTOPERATIVE CONSIDERATIONS

For most patients, GEA can be performed in the day
surgery setting as an outpatient and in selected cases
in the ambulatory clinic setting. Observation in the
postprocedure state usually for an hour or so is appro-
priate to ensure adequate pain control.
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FIGURE 1.7 Versapoint® Resectoscopic System (Gynecare, Inc.) in use: The area is treated circumfer-
entially with the electrode introduced near the ostia and then pulled back while the electrode is activated for
brief segments, in overlapping rows until the entire cone of each cornua has been successfully vaporized or
desiccated. The endometrium of the cornua is thinnest and most awkward to treat, so use of the vaporizing
electrode, a ball electrode, or a straightened-out wire loop permits gentle treatment of this area.

Postoperative pain management is usually managed  analgesia. Oral narcotics can then be used on an “as
adequately with nonsteroidal anti-inflammatory drugs.  needed” basis for pain spikes. No activity restrictions
A regular schedule of oral medication helps to mini-  beyond the patient’s personal comfort level are usu-
mize postoperative pain needs, by providing baseline  ally needed. Patients should be instructed to avoid
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coitus for at least 1 week after the procedure and ide-
ally should be examined in the office evaluation before
resuming sexual intercourse.

Operative Note

PROCEDURE: UTERINE ABLATION
TECHNIQUES

The patient was taken to the operating room, where
her identity was confirmed. After the establishment of
adequate anesthesia, patient was placed in the dor-
sal lithotomy position, and a combined abdominal
and vaginal prep and sterile drape were performed.
Arms were padded and tucked in military position, the
hip and ankles placed in neutral position, and knees
flexed to 90°C to minimize nerve compression. The
operative team completed a “time-out” when universal
precautions where reviewed, including patient iden-
tification and site of surgery. Team questions were
answered. A straight catheter was inserted to drain
the bladder. A vaginal speculum was placed and the
anterior lip of the cervix grasped with a single-tooth
tenaculum. Uterine sound confirmed appropriate size
of the cavity. Preprocedure hysteroscopy using saline
infusion confirmed appropriate cavity appearance
without masses or structural anomalies and both cor-
nua were visualized.

1. Endometrial cryoablation (Her Option®): The
disposable probe was tested and confirmed to be
able to reach —50°C in a test freeze. The probe was
cleared of air and then inserted under ultrasound
guidance toward the right fundus. The balloon was
filled with 5 ml of saline to optimize contact of the
probe against the endometrial tissue. The freeze
cycle was initiated and the formation of a cryozone
monitored by transabdominal ultrasound for the ini-
tial 4-minute therapy cycle. The zone stayed 5 mm
from the uterine serosal surface at all times. The
probe was then positioned against the opposite cor-
nua and the second 6-minute freeze cycle initiated,
again without excessive penetration of the cryozone
into the myometrium by ultrasound guidance.

Or

2. Thermal balloon ablation (Thermachoice®): A
vaginal speculum was placed and the anterior lip of
the cervix grasped with a single-tooth tenaculum.
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The balloon probe was filled and confirmed to be in-
tact. The probe was then inserted into the endome-
trial cavity and filled with enough DSW to achieve
a stable intrauterine pressure of between 160 and
180 mmHg. The heating element was activated to
87°C for 8 minutes to treat the endometrial cavity.
No pressure or temperature warnings were noted.
After cooldown the fluid was removed from the bal-
loon and the probe was removed.

Or

. Hysteroscopic thermal endometrial ablation

(Hydrothermablator®): The system was checked
to ensure no leaks and the fluid management sys-
tem was calibrated to the patient’s bed position.
The cervical canal was dilated to 8 mm and the
probe then inserted under visual guidance. A prim-
ing cycle was first performed at infusion rates of
300 ml/min. After the safety check was executed,
the treatment cycle at 80°C was completed over
10 minutes. After the cooldown phase to 45°C, the
probe was removed. The fluid tubing was kept away
from the patient at all times.

Or

. Radiofrequency bipolar array endometrial

ablation (Novasure®): The cervical canal was di-
lated to 8 mm. The length of the cavity was deter-
mined to be appropriate by sounding. The array was
inserted into the uterine cavity up against the fundus,
and then seated and locked open in full extension by
rocking it gently back and forth against all four cardi-
nal surfaces of the uterine cavity. The resulting width
(3.5 cm) and length (6 cm) dimensions were pro-
grammed into the RF generator. After the cavity in-
tegrity was confirmed with CO, infusion, a 90-second
treatment cycle was performed. The array was then
retracted and the probe removed from the patient.

Or

. Microwave endometrial ablation (MEA®): The

cervix was dilated to 8.5 mm, and repeat hysteroscopy
confirmed the absence of a perforation. The fluid was
then evacuated from the uterine cavity. The prepro-
cedure temperature profile evaluation was reassuring.
The MEA applicator was inserted up to the uterine
fundus. The device was then activated and the wand
moved back and forth from cornua to cornua until the
real-time temperature displayed on the control unit
reached 70°C. The wand was then withdrawn slightly
into the lower corpus and treatment continued with
back and forth movements until the black band was
visible at the external cervical os.
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Or

Hysteroscopic global endometrial resection:
The cervix was dilated to 9 mm. The Versapoint
bipolar resectoscope was inserted with saline infu-
sion, using a fluid management system. The roller-
ball with settings of 170 W vapor cut 1 was used to
treat the ostia in overlapping radial rows until the
entire cone of each cornua was vaporized. Next the
fundal endometrium was vaporized in overlapping
rows. The hysteroscope was removed and a wire
loop attached. Using the wire loop, the anterior and
then posterior endometrial lining was excised using
desiccation, again on the 170 W vapor cut 1 mode.
For all surfaces, we vaporized/excised down to the
visibly white basalis layer. The hysteroscope was
then withdrawn. All strips of endometrial tissue
were then systematically evacuated with a suction
curette. Repeat hysteroscopy confirmed no perfora-
tion and an empty cavity. The final fluid deficit was
within limits (800 ml).

All instruments were removed. The tenaculum
site was inspected and noted to be hemostatic. The
patient was woken up and transferred to recovery
in good condition. No complications were observed.

Uterine perforation—Infrequent (less than 5%)
Fluid or electrolyte imbalance (see Table 27.1)—
Infrequent (less than 5%)

Hemorrhage and major vessel perforation—
Rare (less than 1%)

Postoperative infection (endometritis,
myometritis, adenexitis)—Rare (less than 1%)
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Robert E. Bristow

INTRODUCTION

Approximately 600,000 hysterectomies are performed
annually in the United States, and more than one-third
of women have had a hysterectomy by age 60 years.
The most common diagnoses among women undergo-
ing hysterectomy are uterine leiomyomata (41%), endo-
metriosis (18%), uterine prolapse (15%), and cancer or
hyperplasia (12%). Other indications for hysterectomy
include adenomyosis, pelvic inflammatory disease,
chronic pelvic pain, and pregnancy-related conditions.

The uterus can be removed by a variety of dif-
ferent approaches including the abdominal route
(laparotomy), transvaginally, or using minimally inva-
sive surgical techniques. Selection of the operative
approach is based on many factors including the physi-
cal properties and topography of the uterus and pelvis,
the indication for surgery, patient body habitus and
medical comorbidities, and the presence or absence of
adnexal pathology. Abdominal hysterectomy allows the
greatest ability to manipulate distorted pelvic anatomy
or perform extensive adhesiolysis safely, and over 60%
of hysterectomies performed in the United States are
still performed via the abdominal approach. Although
abdominal hysterectomy is typically associated with
shorter operating times than minimally invasive surgi-
cal approaches, it is also associated with a higher level
of incisional pain, greater risk of postoperative febrile
morbidity and wound infection, longer hospital stay,
and a more protracted recovery time.

Hysterectomy may include removal of the uterine
corpus and cervix, termed total hysterectomy, or may

Total Abdominal
Hysterectomy

include only the uterine corpus, called supracervical
hysterectomy. The term subtotal hysterectomy refers
to the supracervical type but is not the preferred ter-
minology. There has been a recent increase in the
popularity of supracervical hysterectomy despite mul-
tiple randomized trials indicating no benefit over total
hysterectomy in sexual function, bladder function, or
pelvic floor support. In the absence of adnexal pathol-
ogy, the decision to perform prophylactic removal of
the ovaries and fallopian tubes should be addressed
individually and will depend on patient preference,
menopausal status, and the risk of subsequent ovarian
cancer or other adnexal pathology that might require
surgical intervention.

PREOPERATIVE CONSIDERATIONS

In preparation for abdominal hysterectomy all patients
should undergo a comprehensive history and physical
examination focusing on those areas that may indicate
a reduced capacity to tolerate major surgery or place
the patient at elevated risk for postoperative compli-
cations. Routine laboratory testing should include a
complete blood count, serum electrolytes, a pregnancy
test in reproductive-age women, age-appropriate health
screening studies, and an electrocardiogram for women
aged 50 years and older. Specifically, all patients under-
going abdominal hysterectomy for a benign indication
should have current Pap smear screening, and endo-
metrial biopsy should be performed prior to hyster-
ectomy for abnormal uterine bleeding to rule out an

15
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unexpected endometrial hyperplasia or cancer diag-
nosis. Preoperative imaging is not required; however,
a transvaginal pelvic ultrasound is useful to assess uter-
ine topography and anatomy and determine whether
concurrent adnexal pathology is present.

Preoperative mechanical bowel preparation (oral
polyethylene glycol solution or sodium phosphate solu-
tion with or without bisacodyl) can be utilized accord-
ing to the surgeon’s preference. Prophylactic antibiotics
(Cephazolin 1 g, Cefotetan 1 g to 2 g, or Clindamycin
800 mg) should be administered 30 minutes prior to inci-
sion, and thromboembolic prophylaxis (e.g., pneumatic
compression devices and/or subcutaneous heparin)
should be initiated prior to surgery. Surgical equipment
for abdominal hysterectomy includes a standard pelvic
surgery tray. Additional equipment may include a self-
retaining retractor with or without a fixed arm attaching
the retractor ring to the operating table, an electrosurgi-
cal unit (ESU or “Bovie”), and a vessel-sealing device.
Following is a brief description of the surgical procedure
used (see also video: Total Abdominal Hysterectomy).

SURGICAL TECHNIQUE

General or regional anesthesia may be used for

abdominal hysterectomy. The patient may be
positioned in the dorsal low-lithotomy (perineolithotomy)
position using Allen® Universal Stirrups (Allen Medical
Systems, Cleveland, OH) or supine on the operating
table. The low-lithotomy position is preferable, as it per-
mits intraoperative bimanual examination to accurately
assess distorted pelvic anatomy and allows access to
the perineum for colpotomy and cystoscopy. Abdominal
entry and exposure can be achieved through either a
transverse or vertical incision, depending on clinical fac-
tors or the anticipated scope of the operation. The low
transverse Pfannenstiel incision is usually adequate for
most cases of abdominal hysterectomy for benign indica-
tions; however, if wide exposure is needed, the transverse
Cherney or Maylard incisions may be more appropriate.
The vertical midline incision offers the greatest flexibility
and can be extended above the umbilicus if necessary. A
self-retaining retractor will optimize exposure and reduce
surgeon fatigue but is not a requirement.

Once the abdomen has been opened, a thorough
exploration of abdominal structures is conducted
before directing attention to the pelvis. Adhesions are
divided and normal anatomy restored prior to pack-
ing the bowel out of the pelvis. The uterus is elevated
out of the pelvis and manipulated by two large Kelly
clamps placed across the broad ligament adjacent to

the uterine fundus encompassing the round ligament,
fallopian tube, and utero-ovarian ligament on each
side. The broad ligament is incised cephalad to the
round ligament, and the peritoneal incision extended
toward the pelvic brim parallel to the infundibulopel-
vic ligament. The external iliac artery is an important
landmark and is identified on the medial surface of
the psoas muscle. The external iliac artery should be
traced proximally to the bifurcation of the common
iliac artery. The hypogastric (internal iliac) artery can
then be located and followed as it courses deep along
the lateral pelvic wall. The uterine arteries originate
from the hypogastric artery within the cardinal liga-
ment. The round ligament is identified and a ligature of
1-0 delayed absorbable suture placed midway between
the uterus and pelvic sidewall, which is held long for
traction (Figure 2.1). A large hemo-clip (or suture lig-
ature) is placed medially (uterine side) to control back-
bleeding and the round ligament is divided. An incision
is created in the anterior leaf of the broad ligament and
continued medially across the vesicouterine peritoneal
reflection or fold at the junction of the lower uterine
segment and cervix (Figure 2.2).

The pararectal space is developed by carefully dis-
secting, with a finger or large Kelly clamp, between the
hypogastric artery (laterally) and the medial leaf of the
broad ligament peritoneum. The ureter is attached to
the medial leaf of the broad ligament peritoneum and
is most easily located at the pelvic brim in the region
of the bifurcation of the common iliac artery. The ure-
ter should be clearly visualized as it courses through
the pararectal space toward the cardinal ligament. The
ureter can also be palpated along its course by placing
the surgeon’s thumb and index finger on opposite sides
of the medial leaf of the broad ligament peritoneum,
straddling the infundibulopelvic ligament, and drawing
the fingers upward. As the fingers cross the ureter, a
characteristic “snap” is felt. Visual confirmation of the
ureter’s position is the preferred technique, however.

If one or both adnexae are to be left in situ, the uterus
is placed on traction anteriorly and medially and a win-
dow created in the avascular space of Graves (between
the ureter and the infundibulopelvic ligament) in the
medial leaf of the broad ligament peritoneum. Two
large, curved clamps (e.g., Kelly and Heaney) are
placed across the utero-ovarian ligament/fallopian tube
complex (the round ligament is not included) and the
pedicle divided and suture ligated. The adnexae may
then be allowed to drop into the posterior pelvis or
packed into the paracolic gutters out of the surgical
field, with care taken not to injure the infundibulopel-
vic ligament, for the remainder of the hysterectomy.
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FIGURE 2.1 Total abdominal hysterectomy: Ligation and division of the round ligament.

At the conclusion of the case, the adnexal pedicle can
be sutured to the round ligament stump on each side
to avoid adherence to the vaginal cuff and resulting
dyspareunia. If the adnexae are re-approximated to the
round ligament stumps, the peritoneal defect lateral to
the infundibulopelvic ligament should be closed with
a running, nonlocking stitch of 3-0 delayed absorbable
suture to prevent an internal small bowel herniation
and entrapment.

If one or both adnexae are to be removed, a win-
dow is created in the avascular space of Graves and the
infundibulopelvic ligament dissected up to the level of
the pelvic brim. It is important to completely visualize
the ureter as it crosses the common iliac artery at the
pelvic brim, as this is a common area of ureteral injury
during hysterectomy with salpingo-oophorectomy. If
necessary, the ureter is dissected from its attachments
to the medial leaf of the broad ligament peritoneum

to allow sufficient space (at least 1 to 2 ¢cm) to safely
place clamps between it and the infundibulopelvic
ligament. The infundibulopelvic ligament is doubly
clamped, divided, and suture ligated with 1-0 delayed
absorbable suture (Figure 2.3). To optimize exposure
for hysterectomy, the adnexae are moved out of the
field of vision by tying the sutures of the distal ends of
the divided infundibulopelvic ligaments to the clamps
holding the uterus. Alternatively, the adnexae can be
detached from the uterus entirely and submitted as
separate specimens. The infundibulopelvic ligament
can also be divided with a vessel-sealing device.

Prior to approaching the uterine vessels, it is pref-
erable to mobilize the bladder so that unanticipated
bleeding from the uterine vasculature or cardinal liga-
ment can be safely controlled with clamps without
concern over bladder injury. With cephalad traction on
the uterus, the lower border of the previously incised
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FIGURE 2.2 Total abdominal hysterectomy: The anterior leaf of the broad ligament is opened, exposing

the bladder.

vesicouterine peritoneal reflection is grasped with for-
ceps or Allis clamps and placed on caudad traction. The
plane between the bladder and cervix is identified and
the loose areolar tissue sharply dissected with the ESU
or scissors to develop the vesicocervical space. Dissec-
tion should be concentrated over the cervix and avoid
drifting laterally into the bladder pillars, where trou-
blesome bleeding may be encountered. The bladder
pillars also transmit the ureters from the cardinal liga-
ment to the bladder base. The bladder is usually easily
separated from the cervix. However, at the level of the
cervicovaginal junction the bladder is attached to the
cervix by the transverse vesicocervical ligament, which
demarcates the vesicocervical space from the vesi-
covaginal space. The dissection is continued through
the vesicocervical ligament by using the ESU to super-
ficially incise the tissue 2 to 3 mm above the visible
edge of the bladder in a curvilinear fashion, with gentle
downward counter-traction on the bladder with smooth
forceps. The bladder should be mobilized at least 1 cm
below the cervicovaginal junction (Figure 2.4). While
some surgeons prefer to bluntly mobilize the bladder
with a spongestick, this maneuver can result in unnec-
essary trauma to the bladder and is not recommended.

Attention is then directed toward dividing the uter-
ine vessels and cardinal ligaments. Clamp placement
across the uterine vessels and cardinal ligament is a
common area of ureteral injury during abdominal
hysterectomy. The medial leaf of the broad ligament
peritoneum is incised posteriorly and medially toward
the uterosacral ligament, releasing the ureter laterally.
Excess peritoneum and areolar tissue is carefully dis-
sected from around the uterine vessels, but overzeal-
ous efforts to “skeletonize” the uterine vessels should
be avoided. The uterine vessels are secured with a
heavy curved clamp (Heaney, Zeppelin, or Masterson)
placed perpendicular to the long axis of the uterus at
the level of the uterine isthmus (internal cervical os).
At the level of the uterine isthmus, the clamp will be
1.0 to 1.5 cm above the ureter as it traverses the car-
dinal ligament. The tip of the clamp is placed against
the uterus to ensure the uterine vessels are completely
encompassed. The clamp should be placed across
the pedicle as close to a 90° angle as possible, rather
than the diagonal, to minimize the amount of tissue
incorporated in the pedicle. A second clamp (straight
Kocher) is placed just above the Heaney clamp at a
45° angle to control back-bleeding from the uterine
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FIGURE 2.3 Total abdominal hysterectomy: Division of infundibulopelvic ligament.

side (Figure 2.5). The uterine vessels are divided
and ligated with a 1-0 delayed absorbable suture. The
needle should be placed precisely at the lower border
of the tip of the clamp; the suture is tied down as
the clamp is released. Some surgeons prefer to place
a second suture in a transfixion stitch distal to initial
ligature; however, this is usually unnecessary. The
pedicle of the uterine-side back-clamp is secured with
a 1-0 suture ligature in a Heaney transfixion stitch
and the clamp removed to clear the operative field. To
reduce back-bleeding from the specimen during the
cardinal ligament dissection, the contralateral uterine
vessel pedicle should be clamped, divided, and ligated
at this time.

The uterus should be maintained on upward trac-
tion using the long Kelly clamps holding the fundus
throughout the case, as this will provide the best expo-
sure to the focal point of the operative field. Each car-
dinal ligament is taken down with a series of pedicles.
A heavy straight clamp (e.g., Heaney, Zeppelin, and
Masterson) is placed right next to the cervix, almost
parallel to the long axis of the uterus, and the pedicle

divided (Figure 2.6) and ligated with a 1-0 delayed
absorbable suture placed in the same fashion as for
the uterine pedicle. Usually, two or three “bites” are
required to completely divide the cardinal ligament
down to the level of the cervicovaginal junction. In
this series of steps, the tip of the clamp is placed so
as to slide off the lateral portion of the cervix as the
clamp is closed, and the jaw of the clamp juxtaposed
to the cut edge of the previous pedicle to ensure that
all cardinal ligament tissue is incorporated in one of
the suture ligatures. Each subsequent “bite” is placed
medial to the previous pedicle to ensure that the ure-
ter remains lateral to the point of active dissection.
The same sequence of steps is repeated on the con-
tralateral side.

The posterior cul de sac should be inspected to
determine the position of the rectum relative to
the posterior cervix and vaginal wall. If the rectum
is adherent in this area and exposure to the poste-
rior proximal vagina is inadequate, the rectovaginal
space should be developed and the rectum sharply
dissected free.

(c) 2015 Wolters Kluwer. All Rights Reserved.



20 SECTION I GYNECOLOGY

Vesicouterine
peritoneal reflection

W
\un“\\\ )
4

Bladder

FIGURE 2.4 Total abdominal hysterectomy: Dissection of the bladder from the anterior lower uterine

segment and cervix.

A variety of techniques can be used to transect the
uterus and cervix from the proximal vagina, depend-
ing on the clinical situation and anatomy. The easiest
and most straightforward technique consists of plac-
ing heavy curved clamps (e.g., Heaney, Zeppelin, and
Masterson) from each side below the cervix across the
cervicovaginal junction, at right angles to the long axis
of the uterus, and dividing the cervix from the upper
vagina with heavy curved scissors (Figure 2.7). To
avoid injury to the bladder, the bladder must be mobi-
lized at least 1 cm below the cervicovaginal junction to
allow safe placement of these clamps and permit suf-
ficient space for suture ligating the pedicles without
incorporating the bladder. These clamps incorporate
the lower cardinal ligaments, the lateral vagina, and
the uterosacral ligaments. The vagina is closed with
a Heaney transfixion stitch of 1-0 delayed absorbable
suture at each angle and a series of figure-of-eight
stitches working toward the midline to complete the
closure (Figure 2.8). Each suture is held long and
used to provide upward traction on the vaginal cuff

prior to placement of the next stitch. This technique
is well suited for the patient with a short cervix and
clearly demarcated cul de sac. For patients with a
cervix that protrudes more than 1 to 2 ¢m into the
vagina, this technique requires resection of a portion
of the upper vagina (to have sufficient room to place
clamps beneath) and results in unnecessary shorten-
ing of the vagina.

The technique of retrograde hysterectomy is an
excellent alternative in the case of an elongated cervix
or obliterated cul de sac. In this method, an anterior
colpotomy is created 0.5 to 1.0 cm below the cervi-
covaginal junction using the ESU. An empty sponge-
stick placed transvaginally and elevated against the
anterior cervicovaginal junction delineates the anat-
omy and provides a convenient starting point for the
colpotomy. The cervicovaginal junction is circumfer-
entially incised by placing a series of curved Heaney
clamps, with each pedicle being clamped, divided,
and secured with a Heaney transfixion stitch of 1-0
delayed absorbable suture in sequence (i.e., each
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FIGURE 2.5 Total abdominal hysterectomy: Division of uterine vessels. The pedicle is ligated (inset).

pedicle is tied before the next clamp is placed). The
ties from each pedicle are held long and used to pro-
vide upward traction on the vaginal cuff, optimizing
exposure for placement of the next clamp. Grasping
the cervix with a straight Kocher clamp and applying
upward traction will also improve exposure. The final

two clamps are placed across the posterior proximal
vagina and the specimen excised. A simple method
for closing the vaginal cuff consists of placing a
horizontal mattress stitch of 1-0 delayed absorb-
able suture on either side of the vaginal cuff, work-
ing from posterior to anterior, below the tip of the
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FIGURE 2.6 Total abdominal hysterectomy: Transection of the cardinal ligament. The pedicle is ligated (inset).
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FIGURE 2.7 Total abdominal hysterectomy: Transection
of the uterus and cervix from the proximal vagina.
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clamp, through the medial anterior vaginal wall, then
reversing direction and placing the needle through
the anterior lateral vaginal wall and exiting the poste-
rior lateral vaginal wall just beneath the “heal” of the
clamp. The suture is tied as the clamp is released,
effectively securing the lower cardinal ligament,
lateral vagina, and uterosacral ligament in a single
stitch. The remainder of the vaginal cuff is closed
with several figure-of-eight stitches of 1-0 delayed
absorbable suture.

The pelvis is irrigated and all dissection areas
inspected to ensure hemostasis. The course and safety
of the ureters should be verified. If there is any concern
over a possible ureteral or bladder injury, cystoscopic
examination with intravenous methylene blue or indigo
carmine should be performed to assess the integrity of
the urinary tract. If the hysterectomy has been com-
plicated by distorted pelvic anatomy associated with
large uterine leiomyomata (especially broad ligament or
lower uterine segment), severe endometriosis, or malig-
nancy, cystoscopic examination of the lower urinary
tract should also be considered.

POSTOPERATIVE CONSIDERATIONS

Postoperative care following abdominal hysterectomy is
similar to that for any other major abdominal surgery.
The overall incidence of morbidity is approximately
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FIGURE 2.8 Total abdominal hysterectomy: Closure of the vaginal cuff.
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17%, with most instances related to febrile morbidity
or infectious complications (e.g., pelvic abscess, vaginal
cuff cellulitis, urinary tract infection, and pneumonia).
The risk of urinary tract injury is <1%, but can vary
by surgical indication and complexity of procedure. An
indwelling catheter is continued overnight and removed
on the first postoperative day unless there is has been a
bladder or ureteral repair. Diet can usually be advanced
rapidly according to patient tolerance and clinical exam-
ination. Criteria for discharge include afebrile without
evidence of uncontrolled infection, tolerating a normal
diet without nausea or vomiting, satisfactory bowel and
bladder function, and evidence of appropriate wound
healing. Postoperative activity should be individualized;
however, vaginal intercourse should be restricted for
6 to 8 weeks and a pelvic examination should be per-
formed to confirm integrity of the vaginal cuff.

Operative Note

PROCEDURE: TOTAL ABDOMINAL
HYSTERECTOMY

The uterus was grasped and elevated and the round
ligaments suture ligated and divided. The pelvic peri-
toneal sidewalls were incised parallel to the external
iliac vessels and the pararectal spaces developed with
visualization of the ureters. The infundibulopelvic liga-
ments were isolated, doubly clamped, divided, and
ligated with 1-0 delayed absorbable suture. The vesi-
couterine peritoneal reflection was incised and the
bladder reflected off of the anterior lower uterine seg-
ment, cervix, and proximal vagina. The uterine vascular
pedicles were skeletonized, clamped, and ligated with
1-0 delayed absorbable sutures. The cardinal ligaments
were clamped, divided, and ligated with a series of 1-0
delayed absorbable suture ligatures down to the level
of the cervicovaginal junction. The proximal vagina
was cross-clamped with curved Heaney clamps, after
ensuring that the bladder was safely dissected free
from the upper vagina, and the specimen excised. The
vaginal angles, incorporating the lateral vagina, infe-
rior cardinal ligaments, and uterosacral ligaments were
suture ligated with 1-0 delayed absorbable suture in
Heaney transfixion stitches, and the vaginal cuff closed
with a series of figure-of-eight stitches of 1-0 delayed
absorbable suture.

COMPLICATIONS

® The most common sites of ureteral injury during
abdominal hysterectomy are (a) the pelvic brim
in proximity to the ovarian vessels (division of
infundibulopelvic ligament), (b) the parame-
trium (division of uterine vascular and cardinal
ligament pedicles), and (c) the bladder base
(transection of cervix from proximal vagina).

¢ The most common cause of bladder injury is
inadequate mobilization of the bladder from the
anterior cervix and proximal vagina, resulting in
injury to the bladder dome or base when placing
the cervicovaginal junction clamps or suturing
closed the vaginal cuff.

® Febrile morbidity is not uncommon after ab-
dominal hysterectomy and may be unexplained;
pelvic infection, abdominal wound infection,
urinary tract infection, and pneumonia are the
most common causes of infectious morbidity.

Suggested Reading

1. Berek JS, Chalas E, Edelson M, Moore DH, Burke WM,
Cliby WA, Berchuk A, Society of Gynecologic Oncolo-
gists Clinical Practice Committee. Prophylactic and
risk-reducing bilateral salpingo-oophorectomy: recom-
mendations based on risk of ovarian cancer. Obstet
Gynecol 2010;116:733-743.

2. Gimbel H, Zobbe V, Andersen BM, Filtenborg T,
Gluud C, Tabor A. Randomized controlled trial of total
compared with subtotal hysterectomy with 1-year follow-
up results. BJOG 2003;110:1088-1098.

3. Mikinen ], Johansson ], Tomds E, et al. Morbidity of
10,110 hysterectomies by type of approach. Hum Reprod
2001;16:1473-1478.

4. Ribeiro SC, Ribeiro RM, Santos NC, Pinotti JA.
A randomized study of total abdominal, vaginal, and
laparoscopic  hysterectomy. Int ] Gynecol Obstet
2003;83:37-43.

5. Thakar R, Ayers S, Clarkson P, Stanton S, Manyonda 1.
Outcomes after total versus subtotal abdominal hyster-
ectomy. N Eng ] Med 2002;347:1318-1325.

6. Whiteman MK, Hillis SD, Jamieson D], et al. Inpatient
hysterectomy surveillance in the United States 2000-
2004. Am | Obstet Gynecol 2008;198:34¢1-34e7.

(c) 2015 Wolters Kluwer. All Rights Reserved.



CHAPTER ;

Roxana Geoffrion

INTRODUCTION

After cesarean section, hysterectomy is the second most
commonly performed surgical procedure in the United
States (US) and Canada. Despite the availability of con-
servative alternatives, hysterectomy rates and indica-
tions have not changed significantly over the past few
years. A hysterectomy rate of approximately 5 per 1,000
US patients has stayed the same since 1995. In Canada,
rates vary from province to province, with the highest
rates (around 5 per 1,000) in Prince Edward Island and
the lowest rates (around 2 per 1,000) in Nunavut.

Uterine fibroids provide the most common indica-
tion for hysterectomy, followed by menstrual distur-
bances, prolapse, and endometriosis. Other benign
indications include dysmenorrhea and adenomyosis,
cervical dysplasia, endometrial hyperplasia, and pel-
vic inflammatory disease. Vaginal hysterectomy only
accounts for approximately 20% of all hysterectomies
in the US, as laparotomy is by far the most common
route for hysterectomy. This is different from some
European countries where one out of two hysterecto-
mies is performed transvaginally.

The vaginal route is associated with decreased
postoperative febrile morbidity, a shorter duration
of hospital stay, and a speedier patient return to nor-
mal activities when compared to the abdominal route
for hysterectomy. Intraoperative complications arise
with similar or lesser frequency during vaginal when
compared to abdominal hysterectomies via lapa-
rotomy or laparoscopy. Whenever possible, vaginal
hysterectomy should be the preferred route. Bilateral

Total Vaginal
Hysterectomy

salpingo-oophorectomy is also feasible vaginally in most
cases and should not be considered a contraindication
to performing a hysterectomy via the vaginal route.

PREOPERATIVE CONSIDERATIONS

Patients should be counseled regarding alternatives to
hysterectomy, such as uterine artery embolization for
fibroids, hormonal treatments or endometrial abla-
tion for menstrual disturbances, vaginal pessaries for
prolapse, gonadotropin-releasing hormone (GnRH)
analogue or pain management for endometriosis, and
progestins for endometrial hyperplasia. Completion of
childbearing and the use of a reliable method of con-
traception until surgery should be confirmed with the
patient. A history of cervical cytology should be care-
fully reviewed and abnormal results should be clarified.
Symptomatic pelvic organ prolapse and stress urinary
incontinence should be carefully assessed before sur-
gery, so that the merits of concurrent surgical manage-
ment at the time of hysterectomy can be discussed
with the patient. Hysterectomy alone is not adequate
surgical treatment of pelvic organ prolapse. If physi-
cal examination is inconclusive at determining the size
and shape of the uterus or is indicative of additional
gynecologic pathology such as an adnexal mass, a pelvic
ultrasound should be obtained prior to determination
of surgical approach. If menstrual bleeding is irregular
or excessive, an endometrial biopsy should be obtained,
especially in women over 35. An endometrial biopsy
should also be obtained with postmenopausal bleeding.

25

(c) 2015 Wolters Kluwer. All Rights Reserved.



26 SECTION I GYNECOLOGY

Typically, a vaginal hysterectomy is feasible if the
uterine size does not exceed the size of a 12-week gravid
uterus. Consideration should be given to the use of a
GnRH analogue preoperatively if the uterine size can be
reduced enough to make the vaginal approach feasible.
A very narrow (less than 90°) pubic arch can make a
vaginal approach challenging. The shape of the uterus
should also be assessed. If the uterus is enlarged due to
the presence of a pedunculated subserosal fibroid float-
ing above it, a vaginal hysterectomy may be feasible.
Conversely, if the fibroids are mainly intramural and give
the uterus a cannonball shape or extend too far laterally
or into the cervix, a vaginal approach may be extremely
challenging. The vaginal surgeon can rely on a variety of
techniques for uterine debulking intraoperatively (such
as bivalving, coring, and sequential myomectomy);
however, these only become available once the uter-
ine artery pedicles have been divided. Consequently,
the cardinal ligaments need to be sufficiently low and
accessible for clamping vaginally to improve feasibility
of vaginal hysterectomy for an enlarged uterus.

Patients should also be counseled regarding sal-
pingectomy and oophorectomy at the time of vaginal
hysterectomy. There is some evidence to suggest sal-
pingectomy may decrease the lifetime incidence of
ovarian cancer as some of these cancers may originate
in the Fallopian tubes. Currently, one out of two US
women undergoing hysterectomy for benign disease
also receives prophylactic oophorectomy. Prophylactic
bilateral oophorectomy seems to be harmful prior to
age 55, as there is an 8.6% excess mortality by age 80.
There is decreasing benefit of ovarian conservation
until the age of 75, when excess mortality for oophorec-
tomy is less than 1%.

A complete physical examination should be per-
formed preoperatively and blood work, a chest X-ray
and electrocardiogram, as well as other investiga-
tions should be ordered depending on patient-specific
health concerns. The patient should be assessed for
preoperative anemia, especially if the reason for hys-
terectomy is abnormal uterine bleeding. If anemia is
present, iron supplements or GnRH analogue are help-
ful to correct anemia prior to surgery. In cases of severe
anemia, preoperative blood transfusion should be con-
sidered. If intraoperative blood loss is expected to be
significant, such as in the case of large fibroids, cross-
matched packed red blood cells should be available for
intraoperative transfusion. In any case, a preoperative
Type and Screen is prudent. Drugs and supplements
that increase the risk of surgical bleeding should be
discontinued prior to surgery. Patients taking oral
contraceptives for abnormal uterine bleeding may not

be able to discontinue them prior to surgery. In these
patients, there is a moderate risk of venous thrombo-
embolism based on this risk factor alone, so careful
prophylaxis against deep vein thrombosis should be
administered. Preoperative bowel preparation is not
necessary for vaginal hysterectomy.

Prophylactic antibiotics should be administered
prior to incision. A first-generation cephalosporin
should be the first choice, but clindamycin, erythro-
mycin, or metronidazole are also acceptable choices
for those allergic to penicillin or cephalosporins. An
assessment of risk for deep venous thromboembolism is
indicated, and given the lithotomy position and length
of case, some prophylactic measure, whether pharma-
ceutical or mechanical, is usually appropriate. We use
sequential compression devices applied prior to surgery
and maintained intraoperatively and postoperatively
until the patient is fully ambulatory. Consideration
should be given to simultaneous postoperative antico-
agulation with heparin or low molecular weight heparin
in patients at moderate risk for deep vein thrombosis.
Heparin or low molecular weight heparin should be
given to patients at high risk for deep vein thrombosis.
Following is a brief description of the surgical proce-
dure used (see also video: Total Vaginal Hysterectomy).

SURGICAL TECHNIQUE

In preparation for vaginal hysterectomy, the ﬁ

patient is placed in comfortable dorsal lithotomy
position, with the edge of her hips just over the edge
of the operating table. Hip hyperflexion and excessive
external rotation are avoided to prevent injury to the
femoral and sciatic nerves. The patient’s lower legs are
elevated to allow enough space for surgeon and assistants
to operate comfortably. A metallic shelf or Mayo tray can
be used to hold instruments close to the surgical field,
as space is lacking for the scrub nurse to pass required
instruments back and forth easily (as during abdominal
cases). The patient’s skin is prepared with a scrub solu-
tion from lower abdomen to upper medial thighs bilater-
ally; an internal vaginal scrub is also required. Surgical
lights are directed onto the surgical field although a head
lamp may be utilized for optimal visualization.

A pelvic examination under anesthesia is performed
to assess the size and shape of the uterus and any pelvic
pathology including pelvic organ prolapse. The bladder
is emptied. Some surgeons prefer to leave a Foley cath-
eter in place for intraoperative bladder drainage, while
others prefer to perform the surgery with a full bladder,
which facilitates recognition of inadvertent cystotomy.
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A weighted speculum or a Jackson retractor is placed in
the posterior vagina and lateral vaginal retractors such
as curved Deavers are used to facilitate exposure.

The cervix is visualized and grasped with a Lahey
thyroid clamp. Alternatively, two tenaculums, one on
the anterior and one on the posterior cervical lip, can
be used for downward traction on the cervix. The cervi-
cal clamp as well as Deaver retractors can be moved
around during the operation to provide optimum expo-
sure. The proper use of these instruments for traction
and countertraction is essential for the correct perfor-
mance of the operation. Pulling the cervix upward and
out assists in identification of the uterosacral ligaments
at the back of the uterus. Their three-dimensional ori-
entation is 45° downward, posteriorly and lateral to the
cervix. Downward traction on the cervix also protects
the ureters during placement of clamps on the pedicles.

Next, the cervicovaginal junction is infiltrated
with saline or a vasoconstrictive agent circumferen-
tially. (Figure 3.1) This facilitates dissection in the
proper plane and also acts as an internal tourniquet,
decreasing blood loss. The cervicovaginal junction is
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then incised with scalpel or cautery circumferentially
(Figure 3.2). As much as possible, the cutting instru-
ment at the cervicovaginal junction should be held
perpendicular to the cut tissues. A U- or V-shaped
incision is made at the back, with the apex of the inci-
sion extending into the posterior vaginal fornix behind
the junction of the two uterosacral ligaments. If this
incision is made too distal on the posterior cervix,
unnecessary bleeding will be encountered as the sur-
geon struggles to find the right plane for the posterior
colpotomy.

A traction retractor is then placed in the midline
anteriorly to retract the bladder upward; countertrac-
tion is provided by pulling downward on the anterior
cervix. The anterior colpotomy is started by finding
the right plane between the cervix and bladder. Dis-
section in this plane can be performed with Metzen-
baum scissors held at 45° against the anterior cervix
and with Debakie forceps holding the anterior vagi-
nal mucosa up. Gentle finger dissection can be used
to identify the proper plane. Dissection in the wrong
plane and especially too deep within the cervix causes

FIGURE 3.1 Infiltration of local anesthetic at the cervicovaginal junction.

(c) 2015 Wolters Kluwer. All Rights Reserved.



GYNECOLOGY

Cervicovaginal junction

\

—

=

\ N
<z
e

.\\\\\\uumlllm'hm\
\ \
N

\ | \\
= MR
\ ~"|h\ '§§

Y

=

FIGURE 3.2 Circumferential incision of the cervicovaginal junction.

brisk bleeding. As the dissection progresses superiorly,
the bladder is lifted anteriorly by advancing and retract-
ing the anterior Deaver retractor. The dissection is
continued beneath the Deaver with Metzenbaum scis-
sors until the filmy layer of peritoneum is encountered.
The peritoneum is then cut open to accommodate the
Deaver retractor, which is advanced intraperitoneally
through the anterior colpotomy (Figure 3.3). Visual-
ization of bowel loops or omentum through the ante-
rior colpotomy confirms that the peritoneal cavity has
been entered. Upward traction on the Deaver is used
to retract the bladder at all times during the rest of the
vaginal hysterectomy.

For the posterior colpotomy, the surgical assistant
holding the intraperitoneal Deaver applies upward
traction on the cervix. The posterior vaginal mucosa
is grasped at the proximal incised edge between the
uterosacral ligaments, and a posterior colpotomy is
performed with curved Mayo scissors (Figure 3.4).
The posterior incision is then extended laterally up to
the attachment of the uterosacral ligament on each
side. Hemostasis is key at this point, as the posterior
cuff frequently bleeds. Hemostasis should be veri-
fied and achieved with cautery or a running suture
to avoid unnecessary blood loss throughout the rest
of the surgery. The posterior cul-de-sac is explored
with the surgeon’s finger to identify any adhesions or
other pathology. A suture placed through the perito-
neum and epithelium of the cuff helps to define the
cul-de-sac.

On occasion, if the anterior colpotomy proves to be
challenging, posterior colpotomy is performed first. If
the uterus is small, the surgeon can insert the index
and middle fingers of the nondominant hand through
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FIGURE 3.3 Anterior colpotomy achieved through traction
on anterior retractor and sharp dissection.
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FIGURE 3.4 Posterior colpotomy achieved through sharp
entry into the cul-de-sac.

the posterior colpotomy and around the uterus over the
top of the broad ligament. The anterior bladder reflec-
tion is then palpated intraperitoneally and the border
between the bladder and the anterior aspect of the
uterus is identified. The dominant hand is then used
to dissect at this border with scissors and penetrate the
anterior peritoneum.

The uterus is removed through sequential clamp-
ing, cutting, and suture-ligating pedicles bilaterally
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from the uterosacral ligaments to the utero-ovarian
ligaments. The role of the assistant in providing opti-
mal retraction and visualization cannot be over stated.
The anterior retractor holds the bladder anteriorly, as
previously noted. The uterosacral ligaments are again
palpated and their three-dimensional orientation iden-
tified and a posterior (weighted or Jackson) speculum
is placed over the vaginal cuff into the cul-de-sac. A
lateral retractor is placed to retract the lateral vaginal
wall on the side where the first uterosacral pedicle is to
be clamped.

The uterus is initially held upward and away from
the side where the uterosacral ligament is being
clamped. Downward traction is essential to protect-
ing the ureter, which is on average 1.4 cm lateral to
the uterine artery. As the first curved clamp is applied
onto the uterosacral ligament, the posterior tip should
minimally overlap the posterior cervix, then the ante-
rior tip is brought against the anterior cervix, also
minimally overlapping the cervix, then the handle is
directed superiorly to bring both tips together as the
clamp is closed (Figure 3.5). Clamp tips should slide
off the body of the cervix. Some surgeons use the
fingers of the nondominant hand to guide the clamp
tips against the cervix, while palpating to ensure that
no intra-abdominal structures are being incorporated
into the pedicle. Every effort should be made to catch
the edge of the peritoneum both anteriorly and poste-
riorly, as this insures that the clamp is fully isolating
the broad ligament through which the uterine artery
passes. The surgeon holding the cervical clamp should

Uterosacral
ligament pedicle

FIGURE 3.5 Uterosacral ligament pedicle.
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swing it downwards as the uterosacral clamp is being
applied; this is to allow visualization of the anterior tip
of the clamp and to ensure that the bladder has not
been incorporated. Clamps should be closed to the
last notch to avoid losing the pedicles. The uterosac-
ral pedicles are then cut with curved Mayo scissors or
scalpel down to the tip of the clamp against the cervix.
Transfixion sutures are used to tie the uterosacral ped-
icles, which are thick and relatively avascular. A 2-0 or
larger delayed absorbable suture is appropriate. We use
2-0 polyglactin 910 because its multifilament nature
makes it easy to tie. Once the uterosacral ligament has
been suture-ligated, the suture should be clamped and
held, and the same process applied to the contralateral
uterosacral ligament. New surgeons should strive to
develop ambidexterity in placing clamps as it provides
a significant advantage to use the ipsilateral hand when
the hysterectomy is challenging.

Successive clamps are placed on the cardinal liga-
ments, each followed by cutting and suture-ligating the
pedicles (Figure 3.6). The bottom jaw of each clamp
is placed behind the cervix into the posterior cul-de-sac
and may be guided by the surgeon’s nondominant index
finger to avoid clipping intraperitoneal organs. The tip
of the anterior jaw then slides off the anterior aspect of
the cervix as the clamp is closed. Generous bites on
the cardinal ligaments should be avoided, given the
ureters run approximately 1 ¢m superior to the uterine
vessels within these ligaments. Each clamp is placed as
close to the uterus as possible and stays medial to the

Cardinal
ligament pedicle

Uterosacral

ligament pedicle

previously tied pedicle. In tying down sutures, the most
efficient use of limited space is to push down the knot
with the surgeon’s contralateral index finger posterior
to the cervix.

After ligating the uterine vessels bilaterally, if the
uterus is large, there are several options to decrease
the uterine volume, thereby increasing space for fur-
ther pedicle placement. Bivalving, intramyometrial
coring, and sequential myomectomy are all options to
allow easier delivery of the uterus through the vault.
Further clamps are placed sequentially on the broad
ligament, and pedicles are cut and suture-ligated up
to the utero-ovarian ligaments. The uterine fundus
is then carefully palpated to rule out any adhesions
of intestine or omentum at this location. A curved
Rogers clamp is then used to clamp the utero-ovarian,
round and Fallopian tube simultaneously. This can be
accomplished in either the up—down or the down—up
approach, but the tips should be visualized during clo-
sure to prevent inadvertent inclusion of bowel. Some
surgeons doubly clamp the utero-ovarian artery, but
we find this overcautious and compromising of limited
space. Both sides may be clamped before cutting the
pedicles (Figure 3.7). The uterus is then completely
divided and delivered to the surgical scrub nurse.

The thick pedicles at the top can be free-tied first
to bunch the pedicle. Both pedicles are then suture-
ligated usually using a fore-and-aft stitch. The suture
ends are held carefully for assessment of hemostasis. If
visualization is hampered by the presence of protruding

FIGURE 3.6 Cardinal ligament pedicle.
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Right uteroovarian
ligament pedicle

Left uteroovarian
ligament pedicle

FIGURE 3.7 Uteroovarian pedicle.

small bowel loops, the small bowel is packed away
using a moist lap sponge. All pedicles are inspected
for hemostasis. All pedicles should run between the
uterosacral ligament pedicle and utero-ovarian pedicle,
so gentle traction of the utero-ovarian pedicle toward
the contralateral side with simultaneous traction on
the uterosacral pedicle provides easy visualization of all
pedicles on that side. If bleeding vessels are encoun-
tered, cautery or sutures can be used for control. Alter-
natively, shallow figure-of-eight sutures can be used
with caution, as the ureters are always in close proxim-
ity laterally.

Once hemostasis is confirmed, the adnexal areas are
palpated for any unrecognized pathology or adhesions
and visualized with gentle traction on the tuboovarian
pedicles. If concurrent salpingectomy or adnexectomy
is not planned, then the utero-ovarian pedicle can be
cut and the vaginal vault closed.

The apical support of the vaginal vault is provided
by the attachments of the uterosacral ligaments and
cardinal ligaments to the cervix. Removing the cervix,
therefore, compromises the normal apical support of
the vaginal vault, unless the vaginal vault is reattached
to these ligaments. Some surgeons accomplish this
by doing a concurrent McCall culdoplasty, although
if this approach is pursued, cystoscopy should be
performed to ensure patency of the ureters, given a
reported 6% rate of obstruction. A simpler approach is
to take the suture arms of the uterosacral pedicle back
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through the vaginal vault ipsilaterally using a free nee-
dle. One arm is brought through the vaginal vault ante-
rior to the pedicle, while the other is brought through
the vaginal vault posterior to the pedicle (Figure 3.8).
These sutures are then tied and held to improve visual-
ization while closing the intervening cuff. If hemosta-
sis is adequate, the vaginal vault can be closed with a
simple running suture. A running locking absorbable
suture may be preferred if there is bleeding noted at
the cuff. Vaginal packing is inadequate to prevent cuff
bleeding, and is therefore not necessary unless vagi-
nal repairs are done simultaneously. A Foley catheter
needs to drain the urinary bladder and is inserted at
the end of the procedure if an indwelling catheter has
not been used.

POSTOPERATIVE CONSIDERATIONS

After isolated vaginal hysterectomy, the patient usu-
ally stays in hospital overnight. The Foley catheter
is removed the next morning. Sequential compres-
sion devices are maintained until the patient is fully
ambulatory. Diet should be as tolerated, with early
feeding preferable and left to the patient’s discre-
tion. Postoperative pain is usually manageable with
oral Tylenol and anti-inflammatory medication used
alternatively every 2 hours. Narcotics are used only
if required by the patient. The patient should abstain
from sexual intercourse and tampon use for 6 weeks
postoperatively. Heavy physical activities should be
avoided during this healing period.

Operative Note

PROCEDURE: TOTAL VAGINAL
HYSTERECTOMY

The patient was taken to the operating room; her
identity and the surgical plan were confirmed dur-
ing a preoperative briefing. After the establishment of
adequate anesthesia, pneumatic compression devices
were placed and antibiotic prophylaxis initiated. She
was placed in a dorsal lithotomy position, and the vagi-
nal field was prepped and draped. The operative team
completed a time out.

A pelvic examination was conducted under anes-
thesia, checking the size and shape of the uterus, and
any accompanying pelvic pathology. A size 14 Foley
catheter was placed in the bladder for bladder drain-
age. A Jackson retractor was placed in the vagina and
the cervix was grasped with a Lahey thyroid clamp. The
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FIGURE 3.8 Cuff closure with reattachment of the uterosacral ligament to the vaginal cuff.

cervicovaginal junction and uterosacral ligaments were
identified. The cervicovaginal junction was infiltrated
with 1% lidocaine with epinephrine, and circumferen-
tially incised. The vesicovaginal space was developed
and an anterior colpotomy was performed. A Deaver
retractor was placed into the peritoneal cavity anteri-
orly to retract the bladder. Bowel loops were visualized,
confirming intraperitoneal location.

Posterior colpotomy was then performed. A stitch of
2-0 polyglactin 910 was placed through the peritoneum
and vaginal epithelium in the midline and held. Hemo-
stasis of the posterior vaginal cuff was achieved using
electrocautery. The Jackson retractor was replaced
over the posterior vaginal cuff. Palpation of the cul-de-
sac, the intraperitoneal uterosacral ligaments, and the
uterine fundus was carried out through the posterior
colpotomy.

The uterosacral ligaments were clamped, cut, and
suture-ligated using 2-0 polyglactin 910. The stitches

on the uterosacral ligaments were clamped and held.
The cardinal ligaments were clamped, cut and suture-
ligated sequentially using 2-0 polyglactin 910. The
right utero-ovarian ligament, round ligament, and fal-
lopian tube were clamped; those on the left were then
clamped. Both pedicles were then cut, free-tied and
suture-ligated under direct visualization of adjacent
bowel loops and bladder. The uterus was delivered to
the scrub nurse, placed in formalin, and delivered to
the Pathology Department for detailed evaluation.

The adnexal areas were palpated, then directly visual-
ized using gentle traction on the utero-ovarian pedicles.
All pedicles were then inspected for hemostasis, which
was found to be adequate. The vaginal vault was then
closed. First, a free needle was used to bring one arm of
the held uterosacral stitch through the anterior vaginal
cuff and the other through the posterior vaginal culff,
bilaterally. Both stitches were held and the intervening
cuff was closed using a simple running 2-0 polyglactin
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910 suture. At the end of the procedure, hemostasis
was satisfactory. The patient was then cleaned, repo-
sitioned, extubated, and transported back to Recov-
ery Room in stable condition. Sponge and instrument
counts were correct. Estimated blood loss for this pro-
cedure was... There were no obvious complications.

COMPLICATIONS

Intraoperative Postoperative
Conversion to Combined—pulmonary
laparotomy—4% complications, return to

OR, wound dehiscence,
hematoma—2%

Major hemorrhage

(req. transfusion)—3%

Bladder injury—1%
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CHAPTER 4

Robert E. Bristow

INTRODUCTION

Reich and colleagues reported the first case of laparo-
scopically assisted vaginal hysterectomy in 1989. Since
that time, the use of laparoscopy to perform hysterec-
tomy has increased concordant with the evolution of
surgical techniques and instrumentation. There are
several subdivisions of “laparoscopic hysterectomy”
that are defined according to the extent of laparo-
scopic surgery used to accomplish surgical removal
of the uterus. Vaginal hysterectomy (VH) assisted by
laparoscopy includes laparoscopic lysis of adhesions
or excision of endometriosis prior to vaginal hysterec-
tomy. Laparoscopically assisted vaginal hysterectomy
(LAVH) includes laparoscopic dissection down to but
not including transection of the uterine arteries, with
the remainder of the dissection being done via the
vaginal approach. Laparoscopic hysterectomy (LH)
extends the use of laparoscopy from LAVH to include
transection of the uterine arteries, while colpotomy and
division of the cardinal ligaments is performed vagi-
nally. Total laparoscopic hysterectomy (TLH) consists
of complete laparoscopic excision of the uterus with
laparoscopic closure of the vaginal cuff.

The main advantage of laparoscopy for hysterec-
tomy is to convert those cases that would otherwise
have to be performed via an abdominal approach to
a minimally invasive procedure. The indications for
laparoscopic hysterectomy are the same as those for
abdominal hysterectomy. Most minimally invasive
hysterectomies performed in the United States are
either LAVH or LH, although the frequency of TLH is

Total Laparoscopic
Hysterectomy

increasing. This chapter describes one variation of the
surgical approach to TLH.

PREOPERATIVE CONSIDERATIONS

A number of laparoscopic instruments have been
developed to afford the laparoscopic surgeon the same
or similar functionality to that of open surgery. Several
different instruments can be used for vessel occlusion,
including monopolar and bipolar grasping forceps,
Harmonic® scalpel (Ethicon Endo Surgery, Cincinnati,
OH), stapling/cutting devices, vessel-sealing/cutting
devices (Ligasure™, Covidien, Mansfield, MA; Enseal®,
Ethicon Endo Surgery, Cincinnati, OH), and tools for
extracorporeal suturing.

In preparation for TLH, all patients should undergo
a comprehensive history and physical examination,
focusing on those areas that may indicate a reduced
capacity to tolerate major surgery or the steep Tren-
delenburg position necessary for pelviscopy. Routine
laboratory testing should include a complete blood
count, serum electrolytes, age-appropriate health
screening studies, and electrocardiogram for women
aged 50 years and older. Preoperative imaging of the
pelvis (ultrasonography and computed tomography)
may be indicated to evaluate the extent of uterine
pathology and associated anatomical changes for surgi-
cal planning purposes.

Preoperative mechanical bowel preparation (oral
polyethylene glycol solution or sodium phosphate solu-
tion with or without bisacodyl) may facilitate pelvic

35
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exposure by making the small bowel and colon easier to
manipulate. Prophylactic antibiotics (Cephazolin 1 g,
Cefotetan 1 to 2 g, or Clindamycin 800 mg) should be
administered 30 minutes prior to incision, and throm-
boembolic prophylaxis (e.g., pneumatic compression
devices and subcutaneous heparin) should be initiated
prior to surgery. Following is a brief description of the
surgical procedure used (see also video: Total Laparo-
scopic Hysterectomy).

SURGICAL TECHNIQUE

General anesthesia is required. The patient

should be positioned in low dorsal lithotomy posi-
tion using Allen-type stirrups (Allen Medical Systems,
Cleveland, OH) with arms tucked. Care is taken to
avoid hyperextension at the elbows or external rotation
of the arms. The abdomen is prepped and a Foley cath-
eter placed. Examination under anesthesia should pay
particular attention to uterine size and topography. Any
one of a variety of uterine manipulators can be used,;
however, using an instrument with a colpotomy ring or
cup (e.g., V-Care®, Conmed Endosurgery, Utica, NY;
RUMI® with KOH Colpotomizer, CooperSurgical,
Trumbull, CT) will greatly facilitate incision of the
proximal vagina. Alternatively, a laparoscopic tenacu-
lum or transvaginal placement of a colon anastomosis-
sizing instrument can be used to elevate the uterus
during laparoscopic dissection.

Possible additional
port sites

Deep inferior
epigastric v |

The number and size of trocars used for TLH can
vary according to surgeon preference, but in general,
TLH requires a midline 12-mm port placed through or
in close proximity to the umbilicus, and bilateral 5-mm
ports placed lateral to the lateral margin of the rectus
abdominis muscles. As dictated by uterine size and
pathology, a third 5-mm or second 12-mm port can be
placed either midline in the lower abdomen or in the
left or right upper quadrant equidistant between the
umbilical and lateral ports (Figure 4.1). Laparoscopic
suturing of the vaginal cuff usually requires a second
12-mm port through which the suture and needle can
be introduced and extracted. Either a 10- or 5-mm
laparoscope can be utilized through the umbilical port.
The 5-mm scope has the advantage of being able to
be temporarily relocated from the umbilical port to the
lateral abdominal ports for improved visualization dur-
ing the pelvic sidewall dissection in the presence of a
large myomatous uterus or broad ligament leiomyoma.
Alternatively, a 30° laparoscope can be used instead
of the 0° laparoscope for this purpose. The patient is
placed in steep Trendelenburg position to facilitate dis-
placement of the bowel out of the pelvis. Adhesions are
taken down and normal anatomy is restored.

The lateral leaf of the broad ligament is opened
between the round ligament and infundibulopelvic
ligament, and the retroperitoneal space is developed
bluntly. The round ligament is cauterized and divided,
and the lateral portion of the anterior leaf of the
broad ligament is divided, incising the vesicouterine

FIGURE 4.1 Total laparoscopic hysterectomy: Port placement sites.
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peritoneal reflection toward the uterine midline. Atten-
tion is directed to the posterior lateral pelvis, and the
pararectal space is developed. The ureter should be
identified on the inner surface of the medial leaf of the
broad ligament or should be visualized transperitone-
ally. The ureter is usually easier to locate at the level of
the pelvic brim rather than deep within the pararectal
space (Figure 4.2).

To facilitate hysterectomy, management of
the adnexa should be addressed at this junc-
ture. In the event of adnexal pathology or planned
salpingo-oophorectomy, removal of one or both adnexa
is indicated. The infundibulopelvic ligament is grasped
gently and placed on contralateral traction. A window
is created in the medial leaf of the broad ligament
below the ovarian vessels and ventral to the ureter,
maintaining direct visualization of the ureter. This
incision can be extended to the uterine isthmus. The
infundibulopelvic ligament is coagulated and divided
using a combination of bipolar and monopolar cautery
or a vessel sealing-cutting device (Figure 4.3). If pres-
ervation of the adnexa is planned, the fallopian tube
and utero-ovarian ligament should be coagulated close
to the uterine fundus and detached. The medial leaf of
the broad ligament can be incised down to a level just
ventral to the pelvic ureter to allow the adnexa to drop
out of the field of dissection or be placed in the para-
colic gutters to improve visualization. The procedure is
repeated on the contralateral side.

The bilateral incisions of the vesicouterine peri-
toneal reflection are united in the midline, and the
bladder peritoneum is placed on ventral and caudal

Bladder

Round Broad ligament
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traction (Figure 4.4). Cephalad displacement of the
uterine manipulator with colpotomy ring enhances
visualization of bladder. Development of the bilateral
para-vesicle spaces may also facilitate identification of
the bladder and the proper plane of dissection (vesi-
covaginal space). Sharp dissection is used to carefully
mobilize the bladder off the anterior lower uterine
segment, cervix, and proximal vagina down to a level
approximately 1 cm below the cervicovaginal junction
(Figure 4.5).

The uterine vessels are skeletonized by removing
excess fatty or areolar tissue. Exposure may be improved
by incising the medial leaf of the broad ligament down
to the level of the uterosacral ligament while keeping
the ureter under direct vision and retracting it laterally.
The uterine vessels are coagulated and divided using a
combination of bipolar and monopolar cautery or a ves-
sel sealing-cutting device at the level of the uterine isth-
mus (Figure 4.6). The cardinal ligaments are divided
in a similar fashion down to the level of the cervicovagi-
nal junction (Figure 4.7). Use of a uterine manipula-
tor with a colpotomy ring usually makes it unnecessary
to detach the utero-sacral ligaments from their attach-
ments to the proximal vagina. If necessary, however,
the utero-sacral ligaments can be divided at this point
and incorporated into the vaginal cuff closure.

The colpotomy incision and extraction of the uterus
can be accomplished in a variety of ways. This step is
simplified by use of a uterine manipulator with col-
potomy ring. These devices usually have a device
component that occludes the distal vagina to maintain
the pneumoperitoneum during colpotomy. In such

Uterus

Infundibulopelvic
ligament

Ureter

FIGURE 4.2 Total laparoscopic hysterectomy: The broad ligament is opened, and the ureter is clearly

identified.
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Ureter

Ovarian vessels

FIGURE 4.3 Total laparoscopic hysterectomy: The infundibulopelvic ligament is skeletonized, and the

ovarian vessels are coagulated and divided.

cases, the colpotomy incision can be initiated wherever
it is most convenient based on exposure, either ante-
riorly, posteriorly, or laterally on the colpotomy ring at
the cervicovaginal junction (Figure 4.8). The vaginal
incision is created using monopolar cautery and con-
tinued circumferentially around the cervicovaginal
junction. Additional bipolar cautery may be required at
the lateral vaginal angle to secure a descending vaginal
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branch of the uterine artery. In the absence of a vaginal
occlusive device, the anterior colpotomy incision is cre-
ated first, as subsequent anterior displacement of the
uterus will facilitate creation of the posterior colpotomy
while simultaneously occluding the anterior vaginal
incision and preserving the pneumoperitoneum. Fol-
lowing the circumscribing colpotomy, the uterus can be
delivered transvaginally, and a moist laparotomy pack

Vesicouterine
peritoneal reflection

FIGURE 4.4 Total laparoscopic hysterectomy: The vesicouterine peritoneal reflection is placed on

traction and incised.
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Vesicouterine
peritoneal reflection

Bladder

FIGURE 4.5 Total laparoscopic hysterectomy: The vesicovaginal space is developed with sharp dissec-
tion, and the bladder is mobilized from the anterior proximal vagina. The colpotomy ring delineates the

cervicovaginal junction.

can be placed in the vagina to preserve the pneumo-
peritoneum during vaginal cuff closure. Alternatively,
the uterus can be left in the mid-vagina to prevent loss
of the pneumoperitoneum during closure and delivered
once the vaginal cuff is closed.

The vaginal cuff is closed laparoscopically using a run-
ning, locking stitch or series of figure-of-eight stitches of
0 or 2-0 absorbable suture in the same fashion as for
abdominal hysterectomy. Alternatively, the vaginal cuff
can be closed via the vaginal approach, although techni-
cally this would be classified as a LH. All laparoscopic
ports 10 mm in diameter or larger should be closed with

interrupted or figure-of-eight stitches of 1-0 delayed
absorbable suture under direct vision or using an
extended needle driving device (e.g., Carter-Thompson
Closure System®, Cooper Surgical, Trumbull, CT).

POSTOPERATIVE CONSIDERATIONS

The incidence of major complications with TLH is 2.2%.
Postoperative care is generally straightforward. Routine
thromboembolic prophylaxis is usually unnecessary, pro-
vided the patient is fully ambulatory, and the procedure

Cervicovaginal junction

Uterine vessels

\ Bladder -
A

FIGURE 4.6 Total laparoscopic hysterectomy: The uterine vessels are coagulated and divided at the level

of the uterine isthmus.
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Cervicovaginal junction

Cardinal ligament

FIGURE 4.7 Total laparoscopic hysterectomy: The cardinal ligament is coagulated and divided down to

the level of the cervicovaginal junction.

time was not prolonged. Diet can be advanced rapidly
the day of surgery, once the patient has recovered from
the effects of anesthesia, and will allow for same-day
or next-day discharge in the majority of cases. Routine
laboratory evaluation is unnecessary unless there has
been significant blood loss or requirement for intrave-
nous fluid replacement. A Foley catheter for bladder
drainage may be left in place overnight for patient com-
fort or convenience, but this is not mandatory, and the
catheter may be removed immediately postoperatively

unless there has been a bladder injury or extensive dis-
section. Criteria for discharge include: afebrile without
evidence of uncontrolled infection, tolerating a normal
diet without nausea or vomiting, and satisfactory blad-
der function. The laparoscopic incision sites should
remain covered with a sterile dressing for 24 to 48 hours.
Protection of the vaginal incision is the same as for hys-
terectomy performed by any approach, and intercourse
should be avoided for a period of at least 6 to 8 weeks
postoperatively. As with any type of laparoscopic surgery

Bladder

Vaginal cuff
Colpotomy ring

FIGURE 4.8 Total laparoscopic hysterectomy: The colpotomy is created and the proximal vagina incised

circumferentially, using the colpotomy ring as a guide.
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utilizing energy sources, an infrequent but important
cause of postoperative morbidity is an unrecognized
thermal injury to the small or large bowel, which can
result in delayed (48 to 72 hours) bowel perforation
and peritonitis. For this reason, patients presenting
with delayed return of bowel function with abdominal
distension, disproportionate abdominal pain, fever, and
leukocytosis should be carefully evaluated and observed
for signs of clinical deterioration.

Operative Note

PROCEDURE: TOTAL
LAPAROSCOPIC HYSTERECTOMY

Examination under anesthesia was performed and
the uterine cavity was sounded to (describe findings).
A uterine manipulator with colpotomy ring was placed
using standard technique. A 12-mm incision was cre-
ated in the umbilicus, and the verres needle was intro-
duced, followed by insufflations of 2.5 L of CO, gas.
The 12-mm laparoscopic trocar and trocar sheath
were introduced into the abdominal cavity, followed
by the laparoscope. The abdomen and pelvis were
inspected with the following findings: (describe find-
ings). Additional 5-mm incisions were created in the
right and left lower quadrants, lateral to the inferior
epigastric vessels, and 5-mm laparoscopic trocars were
introduced under direct visualization.

The round ligaments were grasped, and the broad
ligament peritoneum was elevated and incised. The
retroperitoneal space was dissected and the pararec-
tal space developed, with visualization of the ureter.
A window was created in the avascular space of Graves
in the medial leaf of the broad ligament and the infun-
dibulopelvic ligament was skeletonized, coagulated
using bipolar cautery, and divided with monopolar cau-
tery (or a vessel-sealing device). The same procedures
were repeated on the contralateral side.

The vesicouterine peritoneal reflection was incised
and the bladder sharply dissected off the anterior lower
uterine segment, cervix, and proximal vagina. The uter-
ine vessels were then coagulated with bipolar cautery
and divided using monopolar cautery (or coagulated
and divided using a vessel-sealing device). The cardi-
nal ligament was taken down in a similar fashion to
the cervicovaginal junction. The same procedures were
repeated on the contralateral side.

A colpotomy was created using monopolar cau-
tery, and the cervicovaginal junction was circum-
ferentially incised. The uterus, tubes, and ovaries
were extracted transvaginally and intact. The vaginal
cuff was closed with 2-0 delayed absorbable suture
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in a series of figure-of-eight stitches, with excel-
lent reapproximation of tissue and hemostasis. The
12-mm laparoscopic trocar was withdrawn and the
incision closed with a 1-0 delayed absorbable suture
in a figure-of-eight stitch using the Carter-Thomp-
son Closure System. The pneumoperitoneum was
decompressed and the remaining laparoscopic tro-
cars were removed. Skin incisions were closed using
standard technique.

e Development of the retroperitoneal spaces,
with visualization of the ureters, and adequate
mobilization of the bladder from the proximal
vagina are important for minimizing the risk of
urinary tract injury (1% to 2%).

¢ In the event of hemorrhage from the uterine or
ovarian vascular pedicles, avoid the indiscrimi-
nate use of thermal energy or blindly placing
sutures or hemo-clips. Achieve adequate
visualization (suction/irrigation), identify critical
anatomy (e.g., ureter and bladder), and pre-
cisely secure the source of bleeding.

e Unrecognized thermal injury to the small or
large intestine can present as delayed bowel
perforation with delayed return of bowel func-
tion, abdominal distension, disproportionate
abdominal pain, fever, and leukocytosis.
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CHAPTER o)

Frank Tu

INTRODUCTION

Hysterectomy is performed for a wide variety of female
health indications, including symptomatic uterine
fibroids, uncontrolled uterine bleeding, persistent pel-
vic pain, and malignancy. In the United States, most
hysterectomies continue to be performed by an abdom-
inal approach. However, laparoscopic approaches to
hysterectomy need to be understood better, due to
their improved recovery, reduced infection risk, and
faster recovery relative to abdominal hysterectomy.

The technique of laparoscopic hysterectomy has the
same surgical risks as abdominal or vaginal approaches
(see Complications box on page 50). The use of elec-
trosurgery is more common when performing laparos-
copy, so the surgeon should strive to keep the active
elements of all energy devices in clear view at all times
during the procedure to minimize the risk of an iatro-
genic injury. The reduced ability to retract tissue during
laparoscopy also may be a source of increased compli-
cations and prolonged operating time, and surgeons
should be aware of the number of tissue and uterine
retractors available in the modern operating room. The
decision to remove the cervix or adnexa at the time of
surgery must be individualized. However, with mod-
ern cervical screening methodology, only a minority of
women will need invasive cervical evaluation and far
fewer a subsequent removal of the cervix after a lapa-
roscopic supracervical hysterectomy is performed. Per-
formance of a laparoscopic supracervical hysterectomy
may require that the surgeon be familiar with the use of
the laparoscopic morcellator.

Laparoscopic Supracervical
Hysterectomy

PREOPERATIVE CONSIDERATIONS

Initial workup of a uterine disorder such as sympto-
matic uterine leiomyoma or menorrhagia should fol-
low normal practice, including a history, physical
exam, laboratory studies, and appropriate imaging.
A preoperative endometrial biopsy, when appropriate,
may also reduce the risk of morcellating a malignant
uterus. However, even with a rapidly enlarging uterus,
the risk of an undetected sarcoma is estimated at less
than 0.1%. Documentation of an up-to-date normal pap
smear, and a clear understanding of the patient’s his-
tory of cervical pathology, is essential. Careful patient
selection is very important in completing a laparo-
scopic hysterectomy in a timely, safe fashion. Roughly
80% of hysterectomies done are for uteri 12 weeks in
size or less, and should not present problems for most
surgeons otherwise comfortable with operative laparo-
scopic surgery. However, if uterine size is a concern,
the most important issue is to determine how acces-
sible the uterine pedicles are to the laparoscopic sur-
geon. A bimanual exam can determine whether the
lower uterine segment is free, and usually the presence
of subserosal leiomyoma does not influence the likeli-
hood of surgical success.

General contraindications to undergoing laparos-
copy (cardiopulmonary compromise, history of severe
pelvic infections, etc.) and relative contraindications
(morbid obesity or multiple prior laparotomies, espe-
cially those involving bowel surgery) need to be consid-
ered before choosing the appropriate route of surgery,
but the vast majority of patients will be able to take
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advantage of the smaller incisions and faster outpatient
recovery of laparoscopic surgery. Preoperative bowel
preparation in selected patients, based on the prefer-
ences of the surgeon or colorectal consultant, may be
of value in high-risk patients where extensive bowel
dissection is anticipated. A single preoperative dose of
a third-generation cephalosporin as first-line prophy-
laxis is recommended; alternatively, penicillin-allergic
patients can be given macrolide and aminoglycoside
combinations. Use of thromboembolic prevention
measures such as sequential compression devices, or
low-dose molecular weight heparin should be applied
based on individual risk profiles. Following is a brief
description of the surgical procedure used (see also
video: Laparoscopic Supracervical Hysterectony).

SURGICAL TECHNIQUE

a. Patient placement: With the patient in the
dorsal lithotomy position on the operating room

ﬁ table, care should be taken to ensure that the
knees, hips, and ankles are in neutral positions,

with the hips slightly flexed, and the knees bent

at 90°. This will minimize the risk of nerve injury,

while also allowing full instrument mobility, par-
ticularly when rotated low over the lower abdo-

men. We prefer to pad and tuck the arms at the
patient’s sides to reduce risk of ulnar nerve injury.

b. Port and instrument placement: Three to
four laparoscopic ports are placed to allow full
use of endoscope, graspers, vessel sealers, and
a morcellator. Two lower lateral quadrant ports
should be placed, taking care to avoid the epi-
gastric vessels and the ilioinguinal and iliohypo-
gastric nerves. If a suprapubic port is chosen, the
bladder can be retrofilled to identify its bound-
ary, or else a point 2 to 3 cm above the symphy-
sis pubis is selected. At least one 10 cm or larger
port is usually needed for specimen retrieval.
We routinely use a uterine manipulator such
as a ZUMI™ (Cooper Surgical, Trumball, CT),
and define the vaginal fornices using forniceal
delineation rings. Sponge sticks inserted into
the fornix are also a practical alternative when
trying to dissect the bladder off the cervix. The
bladder is generally decompressed with a Foley
during the entire case. Gas insufflation tubing
attached to one of the ports allows continuous
inflow of CO, during the case to maintain a
pneumoperitoneum between 12 and 15 mmHg.

A midline endoscopic camera (5 to 10 mm)
is used to guide the procedure, but can be
moved to offer alternate views, particularly of
the ureters’ courses. Choice of the initial entry
port needs to take into account prior surgical
scars, but a midline infraumbilical or left upper
quadrant (LUQ or Palmer’s point) entry is the
most commonly used. An orogastric tube should
be used to decompress the stomach if the LUQ
approach is used. Particularly with larger uteri,
where the fundus approaches 16-week size or
greater, a higher camera placement, usually 3 to
4 cm above the umbilicus, may afford a better
view. The lower quadrant ports can be moved a
similar distance superiorly, but should still be
able to reach the lower pelvis. There are little
differences when choosing an open entry tech-
nique versus a closed approach, using insuffla-
tion needle preinsufflation followed by trocar
insertion, in reducing the risk of entry-associ-
ated bowel or vascular injury. Surgeons should
use what they have the most experience with
and as dictated by the clinical circumstance.
In general, we insufflate through a insufflation
needle placed through the umbilicus when it
is accessible, even if the camera port will be
placed higher, to take advantage of the easier
entry into the peritoneal cavity due to the fusion
of the abdominal fascia at this point.

Retraction and initial inspection: We begin
the procedure by using atraumatic graspers to
bring the mesentery of the small bowel, the ileo-
cecal valve, and the rectosigmoid reflection of
the large bowel to above the sacral promontory,
thus exposing the pelvic cavity. If obstructing
adhesions need to be released, these should be
done carefully. Careful inspection of the entire
pelvic cavity and pelvic diaphragm should be
performed. Examining the peritoneum at close
proximity to uncover occult disease should
be done first, as positive findings may dictate
converting the case immediately. The ureters’
courses should be identified next, and for com-
p]ex cases, preemptive ureteral stenting may
facilitate identification and dissection from
dense periureteral scar tissue if necessary.

Uterine dissection: The round ligaments are
identified, and the uterus is retracted contralat-
erally from the operating side. The round liga-
ments can be desiccated and divided with either
a vessel-sealing device (monopolar, bipolar,
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ultrasonic), or they can be tied off and tran-
sected sharply—most surgeons prefer to use
the more efficient energy-based methods. The
broad ligament is then opened up anteriorly
and posteriorly with blunt and sharp dissec-
tion parallel to the infundibulopelvic vessels as
far as needed. At this point the utero-ovarian
ligaments (if the ovaries are to be preserved;
Figure 5.1) or the infundibulopelvic ligaments
(if the ovaries are to be removed) are transected
(see also Chapter 8).

Once the utero-ovarian or infundibulopelvic
vessels are controlled, the anterior leaf perito-
neum is opened up to begin the bladder flap,
which is then undermined above the cervico-
uterine junction (Figure 5.2). This plane may
be harder to define in patients with a prior
cesarean section, and starting the dissection
laterally and using pressure from a forniceal
retractor placed vaginally will expose this plane
best (Figure 5.3). Dissection then exposes
Denonvilliers vaginal fascia; for laparoscopic
supracervical hysterectomy this fascial plane
does not need to be dissected more than 1 to 2
cm below the level of the uterosacral ligaments
and away from the bladder. If proceeding with
a laparoscopic total hysterectomy, the dissec-
tion of bladder should be continued caudad,
away from the vaginal tissue and until the for-
niceal delineator pushed cephalad (and which
can also be the surgeon’s or assistant’s fingers
placed transvaginally if necessary) is visible.

Fallopian tube

The technique is then repeated on the contra-
lateral side, beginning with the transection of
the round ligaments, opening of the broad liga-
ment, isolation of the ovarian pedicle, and com-
pletion of the bladder flap dissection.

Ligation of the uterine vessels: Now, with
both uterine vessels exposed, the surrounding
broad ligament tissue is skeletonized off these
vessels using either electrosurgical desicca-
tion or blunt and sharp dissection, in order to
allow the ureter to pull away further laterally.
The uterine pedicle is exposed to the level of
the uterosacral ligament insertion, just above
the vaginal fornix and is readily visualized when
a retractor is pushed cephalad transvaginally
(Figure 5.4). The uterine vessels can be ligated
at the level of the fornix either with electrosur-
gical clamps, or for surgeons with experience
in suturing laparoscopically, a Heaney stitch
placed medial to the vessels adjacent to the
cervix. Multiple bites, moving medially away
from the ureter, may be necessary. The key to
safe dissection in this area is to maintain ten-
sion on the vaginal fornices, which not only per-
mits optimal visualization of the vessels but also
somewhat retracts the ureter laterally. Similarly,
the contralateral uterine pedicle is desiccated,
ligated, and divided. The uterus should now
turn a dusky color.

Removal of the uterus: At this point, if a total
hysterectomy is desired, the vaginal fornices are

Round ligament | Utero-ovarian ligament Uterus
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FIGURE 5.1 Transection of the left utero-ovarian ligament with bipolar desiccating forceps.
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Anterior leaf of
broad ligament

Left fallopian tube and ovary

Round ligament
Bladder

Posterior leaf of broad ligament

FIGURE 5.2 With uterine fornices being defined with a vaginal retractor, the vesicouterine
peritoneal fold is developed and divided to free the bladder away from the uterus.

entered directly over the contour of a forniceal
delineator, using an electrosurgical hook or an
ultrasonic shear. A laparoscopic scalpel or scis-
sors may also be used, but with somewhat more
bleeding. The uterus can then be removed trans-
vaginally and the cuff closed either laparoscopi-

minimize the amount of thermal damage done
to the cuff as this is a speculated risk for cuff
dehiscence subsequently. If the ovaries are to
be removed, many surgeons suggest extracting
them separately and laparoscopically, using a
specimen bag, to avoid the accidental seeding of

cally or transvaginally. Care should be made to an occult ovarian malignancy into the pelvis.

Bladder Colpotomy ring
Bipolar cutting forcep ‘ Bladder flap

Broad ligament

Uterus

FIGURE 5.3 The left anterior broad ligament is divided and bluntly dissected down to the level of
the bladder: Starting at the level of the round ligament in cases of previous scar allows identification of
the proper plane of dissection.
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Right uterine vessels Bipolar cutting forceps

Colpotomy rin
P yring Broad ligament

FIGURE 5.4 Right uterine vessels being ligated with bipolar desiccating forceps.

For supracervical hysterectomy, the cervix is instrument (Figure 5.5). The decision regard-
transected away from the uterine corpus, tak- ing whether to use a minilaparotomy incision
ing care to first remove any uterine manipula- versus a tissue morcellator to remove the uterus
tor that may be in place to avoid damage to the must be individualized. A reasonable rule of

Colpotomy ring
Cervix Monopolar hook

FIGURE 5.5 Uterus being transected from cervical stump using monopolar desiccation.
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Uterus Morcellator

FIGURE 5.6 Uterus is extracted via electromechanical morcellation.

thumb to consider is that a morcellation of a
uterus >700 g or >18 week in size may take 30
to 60 minutes, depending on the surgeon skill.
In these cases, enlarging the suprapubic to a
5-cm Pfannenstiel incision may be warranted
as an effective and efficient alternative.

For the wusual smaller, more manage-
able uteri, morcellation may be appropriate
(Figure 5.6). An electromechanical morcel-
lator is introduced through a 10 mm or larger
port, and a single tooth tenaculum is used to
introduce the uterine corpus into the rotating
blades of the morcellator (usually selected to
speeds ~1,000 rpm). The assisting surgeon
helps guide the orientation of the specimen
into the extraction port so that the tissue can be
fed continuously and repeatedly into the mor-
cellator as one would unroll a ball of yarn. Care
should be taken to avoid inadvertent slippage
of the morcellator posteriorly toward the bowel
or for the bowel to be accidentally pulled up on
the uterus toward the morcellator. After uterine
removal, the cervix and cervical canal can be
desiccated to minimize the chance of postpro-
cedural cyclical bleeding.

Postprocedural pelvic inspection and
abdominal closure: Once the uterus and,

if desired, the cervix and ovaries are removed,
any residual fragments sheared off the uterus
should be retrieved to avoid the postoperative
risk of parasitizing myomas, or worse, infection
and sepsis, mobilizing the intestines to search
for hidden fragments along the pelvic gutters.
The pelvis is then carefully inspected under
low-pressure conditions (around 6 mmHg of
intraabdominal pressure), and the pedicles are
examined to confirm hemostasis. If bleeding
is noted, these vessels should be isolated and
desiccated. Thorough irrigation of the cavity is
then performed. The surgeon may choose to
place an anti-adhesive barrier or imbricating
sutures over the cervical stump. In a total lapa-
roscopic hysterectomy, the cuff may be closed
either laparoscopically (extracorporeal or intra-
corporeal knot-tying technique) or vaginally. It
is important to take 1 cm bites of the cuff to
minimize the risk of cuff dehiscence. The utero-
sacral ligaments are generally incorporated into
the corner stitches to provide preventative vault
support, and we generally use figure-of-eight
stitches rather than running the cuff closed,
while other surgeons have used running barbed
suture to further simplify closure. Cystoscopy
to detect occult iatrogenic urogenital injury may
be performed at the surgeon’s discretion based
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on the patient’s history and the course of the
procedure. When the procedure is complete,
the fascia of any port larger than 10 mm is gen-
erally closed. The incisions are reapproximated
following standard techniques, after as much
as possible of the pneumoperitoneum has been
evacuated.

POSTOPERATIVE CONSIDERATIONS

Most patients undergoing a laparoscopic hyster-
ectomy, particularly a supracervical hysterectomy,
require only an overnight stay, and in some cent-
ers patients are discharged home the same day.
Prolonged bladder drainage in not generally nec-
essary for patients with normal bladder function,
but some may benefit from overnight drainage.
Postoperative pain management is usually adequately
managed with nonsteroidal anti-inflammatory drugs
and occasional oral narcotics. If necessary a patient-
controlled analgesia pump may be useful for over-
night pain control. Diet can usually be advanced as
tolerated and ambulation encouraged the first day.
Patients should be instructed to avoid vigorous activ-
ity for the first 4 weeks after the procedure, although
many will return to work sooner. Avoiding intercourse
for at least 1 month after surgery is recommended,
and possibly may be longer for patients at risk for
impaired healing (i.e., diabetics, obese) to minimize
the risk of cuff dehiscence if a total hysterectomy has
been performed.

Operative Note

PROCEDURE: LAPAROSCOPIC
SUPRACERVICAL HYSTERECTOMY

The patient was taken to the operating room, where
her identity was confirmed. After the establishment
of adequate anesthesia, pneumatic sequential com-
pression devices were placed in the lower extremi-
ties and antibiotic prophylaxis initiated. Patient was
placed in the dorsal lithotomy position, and a com-
bined abdominal and vaginal prep and sterile drape
was performed. Arms were padded and tucked in mili-
tary position, and the hip and ankles placed in neutral
position and knees flexed to 90° to minimize nerve
compression. The operative team completed a “time
out” when universal precautions where reviewed,
including patient identification, site of surgery, and
need for prophylactic antibiotics. Team questions

were answered. A Foley catheter was placed to drain
the bladder. A forniceal delineator was placed trans-
vaginally around the cervix and a uterine manipula-
tor was inserted into the uterus after the cervix was
dilated to the appropriate size.

All port sites were infiltrated with bupivacaine.
A 5-mm incision was made in the infraumbilical skin
and the subcutaneous tissue bluntly dissected down
to the fascia with a Kelly clamp. A blunt insufflation
needle was then inserted gently into the abdomi-
nal cavity and low entry pressures confirmed. Three
liters of CO, gas was then insufflated to achieve
pneumoperitoneum, and continuous insufflation was
continued with a preset maximum of 15 mmHg. A
5-mm atraumatic, radially dilating trocar was then
inserted into the abdominal cavity through the infra-
umbilical incision and safe entry confirmed by visu-
alization through the laparoscope. Additional 5-mm
RLQ and LLQ trocars were placed through incisions
1 ¢cm medial and superior to the anterior superior
iliac spine (ASIS). An 11-mm port was placed 3 ¢m
above the symphysis pubis. The patient was then
placed in Trendelenburg position. Bipolar desiccat-
ing forceps (at 35 W) were used during the case for
vessel sealing. Tissue dissection was performed with
a combination of blunt dissection, sharp scissor dis-
section, and monopolar nonmodulated current desic-
cation at 30 W.

The small and large bowels were retracted above
the sacral promontory to expose the posterior cul-
de-sac. The upper abdomen and the appendix were
visualized to confirm absence of incidental pathol-
ogy. The uterus was mobilized gently to confirm that
the uterine vessels would be accessible and that the
anterior cul-de-sac and bladder reflection could be
seen. The course of both ureters was identified from
the pelvic brim and traced down to the uterocervical
junction.

The round ligaments were desiccated and divided
allowing entry into the broad ligament, which was
bluntly dissected open. The utero-ovarian ligaments
were identified to be away from the ureters on both
sides, and were then desiccated and divided. The
ovaries were left in place. The anterior bladder flap
was then mobilized sharply away from the round
ligaments to the peritoneal reflection, using the vagi-
nal forniceal delineator as a landmark. The bladder
flap was carefully dissected free from the underly-
ing cervix until the plane of Denonvilliers fascia was
exposed. Small bleeders were desiccated and divided
as needed. The uterine vessels were skeletonized
sharply on both sides at the level of the uterosacral

(c) 2015 Wolters Kluwer. All Rights Reserved.



50 SECTION I GYNECOLOGY

ligament insertion. A bipolar clamp was then used
to desiccate both uterine pedicles at this site. The
uterus blanched reflecting loss of blood flow.

A monopolar hook electrode was then used to
amputate the uterine corpus at 50 W of cutting cur-
rent. Small bleeders were desiccated subsequently
from the cervical stump, and a bipolar clamp was
inserted into the cervical canal to ablate any resid-
ual endometrial tissue. The uterine corpus was then
fed into an electromechanical morcellator inserted
through the midline suprapubic port and removed
from the patient in multiple passes. The morcella-
tor blade was monitored carefully at all times during
operation to avoid incidental injury to other pelvic
structures. Fragments of morcellated uterus were
carefully searched for in the pelvis and in the peri-
colic gutters, and any fragments encountered were
removed to minimize the risk of parasitic myomas
and/or sepsis.

The pelvis was deflated to 6 mmHg of intra-
abdominal pressure and all pedicles inspected for
hemostasis. Thorough irrigation of the pelvis was
performed with normal saline and evacuated. The
pneumoperitoneum was released and as much CO,
as possible was evacuated. The fascia of all 10 mm
or larger ports was closed with braided absorbable
suture and the skin incisions closed with subcuticu-
lar stitches. All instruments were removed from the
vagina and the Foley catheter left in overnight. The
patient was extubated and transferred to recovery in
good condition. No complications were observed.

COMPLICATIONS

® Bowel, bladder, ureteral injury—Infrequent (less
than 5%)

® Pelvic infection—Infrequent (less than 5%)

e Major vascular injury—Rare (less than 1%)

e Hemorrhage requiring transfusion—Rare (less
than 1%)

e Vaginal cuff dehiscence—Rare (less than 1%)
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CHAPTER 6

Darren M. Lazare

INTRODUCTION

Ectopic pregnancy remains a potentially fatal condition
affecting 2% of reported pregnancies and accounting
for 9% of all maternal deaths. Etiologic factors relate
to distal occlusive tubal disease, resulting either from
inflammatory processes, such as endometriosis and
pelvic inflammatory disease, or arising from tubal
scarring related to previous tubal surgery or prior
ectopic pregnancy. The result is a physical barrier to
fluid and follicular transport within the tube that can
cause hydrosalpinx, infertility, pelvic pain, and ectopic
pregnancy.

There have been dramatic improvements in the
management of ectopic pregnancy within the last few
decades. Ultrasonography has simplified the diagnosis
and has allowed earlier diagnosis that often avoids tubal
rupture and resulting hemoperitoneum. Equally impor-
tant is the development of medical treatment regimens
that utilize methotrexate. In spite of these advances,
there remain circumstances where surgical manage-
ment is required. Methotrexate is inappropriate for
ectopic pregnancies in certain tubal locations or gesta-
tions. Surgical treatment is also necessary for up to 10%
of patients unsuccessfully treated by methotrexate.

Within the context of surgical management of ecto-
pic pregnancy in hemodynamically stable patients,
a laparoscopic approach is superior to laparotomy.
Advantages include lesser blood loss, decreased anal-
gesic requirements, shorter duration of hospital stay,
quicker return to normal activity, improved cosmesis,
and fewer postoperative intra-abdominal adhesions.

Laparoscopic
Salpingostomy

Outcomes and subsequent pregnancy rates are equiva-
lent to laparotomy. In a review of laparoscopy versus
laparotomy in the management of ectopic pregnancy,
the rates of subsequent intrauterine pregnancies were
61.0% and 61.4%, and the rates of ectopic pregnancy
were 15.5% and 15.4%, respectively. There is conflict-
ing data in the literature regarding persistent ectopic
pregnancy in patients managed laparoscopically.

Laparoscopic management can be directed at
removing the tube with the gestation, salpingectomy,
or removing the gestation and preserving the tube, sal-
pingostomy. Fallopian tube preservation when future
fertility is desired remains the primary consideration
when performing a salpingostomy. The available evi-
dence does not show different postsurgical pregnancy
rates for salpingostomy compared to salpingectomy,
although there is a theoretical advantage to maintain-
ing both tubes when possible. There is also no evi-
dence that salpingostomy has a higher rate of persistent
ectopic pregnancy or other postsurgical complications,
which makes it a viable surgical option for patients
requiring surgical management who are seeking pre-
served fertility.

PREOPERATIVE CONSIDERATIONS

Salpingostomy in the setting of ectopic pregnancy is
most often performed as an emergency rather than
elective case. As such, preoperative bowel preparation
is not possible and also not indicated. There is limited
evidence that perioperative antibiotic prophylaxis is
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valuable in settings with a high surgical site infection
rate. A first-generation cephalosporin is an appropri-
ate choice, and either clindamycin or metronidazole is
also an acceptable choice for those allergic to penicil-
lin or cephalosporins. The use of prophylaxis against
deep venous thromboembolism should be based on an
assessment of risk and should include as risk factors
the dorsal lithotomy position and anticipated length of
the case as well as patient-specific risks. The patient
should be positioned in dorsal lithotomy position with
legs in stirrups. General anesthesia is appropriate. A
Foley catheter should be placed during the surgery to
drain the bladder and may be removed postoperatively
once the patient is able to ambulate independently.

SURGICAL TECHNIQUE

A uterine manipulator facilitates manipulation of
the uterus to maximize optimal access to the adnexa
laparoscopically. Surgery, therefore, typically begins
with the vaginal placement of a uterine manipulator
(Figure 6.1).

Upon entry into the peritoneal cavity, the patient is
placed in moderate Trendelenburg position to facili-
tate displacement of the small bowel above the pel-
vic brim. Careful inspection of the insufflation needle
insertion site, upper abdomen, and pelvis may then

FIGURE 6.1 Placement of a uterine manipulator.

be performed. The fallopian tube; round and utero-
ovarian ligaments; and structures of the pelvic sidewall
including the ureter, iliac artery, and vein may then
be identified. Adequate visualization is often the key
determinant to successful laparoscopic surgery. The
principle of triangulation also applies whereby the sur-
geon’s instruments are located at apices that are con-
tralateral to the pathological fallopian tube. We suggest
bilateral lower quadrant and an umbilical port for the
laparoscope. A suprapubic port or lower quadrant port
ipsilateral to the lesion may be added if further retrac-
tion by the surgical assistant is required (Figure 6.2).

Initial efforts are directed to assessing bleeding and
optimizing the surgical field. An atraumatic grasper
such as a laparoscopic Babcock or bowel grasper and
suction-irrigator through the lower quadrant ports helps
to assess and evacuate the hemoperitoneum. Once the
fallopian tube is adequately visualized, it may be gently
elevated so as to demonstrate the portion of the tube
containing the ectopic pregnancy or hydrosalpinx.

As a means of preventative hemostasis, some sur-
geons advocate the use of dilute vasopressin solution
injected into the mesosalpinx. A typical recipe involves
combining 20 TU of vasopressin with 20 to 100 ml of
normal saline. A spinal needle inserted directly through
the skin or insufflation needle may be used to infiltrate
10 to 20 ml of solution into the avascular peritoneum
of the mesosalpinx.

A 1- to 2-cm incision is made over the distended
portion of the fallopian tube along the antimesenteric
border using monopolar scissors or needle-point cau-
tery (Figure 6.3). Appropriate electrocautery settings
are cutting or blended current at 20 to 70 W. Upon
entering the tubal lumen, the suction irrigator may be
used with pressurized irrigation to dislodge the ecto-
pic pregnancy (Figure 6.4). Often, an intraluminal

FIGURE 6.2 Laparoscopic port placement.
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FIGURE 6.3 Incising the tube along the antimesenteric
portion of the distended tube.
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ectopic pregnancy can be successfully evacuated using
hydrodissection in this fashion. In contrast, extralumi-
nal pregnancies invade the tubal muscularis and are
more challenging to excise with hydrodissection. The
extraluminal pregnancies occur more commonly in the
isthmic portion of the tube. Surgical manipulation of
the tube in this situation will likely result in hemor-
rhage and significant scarring of the tube. A salpingec-
tomy may be preferable under these circumstances.

Hemostasis at the edges of the tubal incision may
be achieved by judicious application of needle-point
cautery (Figure 6.5). Irrigation helps to confirm that
bleeding has been controlled. Primary closure of the
fallopian tube incision offers no advantage and leads to
adhesion formation. Consequently, the salpingectomy
incision is left open to heal by secondary intention
once hemostasis has been achieved.

Once the tubal site is hemostatic, the surgeon
must remove the specimen. Small specimens may be
removed through a 10-mm trocar, while larger speci-
mens can be removed through a colpotomy. Regardless
of which site is used, a specimen removal bag helps to
insure that the entire specimen is removed.

Creation of a colpotomy is facilitated by removal
of the uterine manipulator and placement of a sponge
stick in the posterior fornix. Dipping the sponge in

/‘r’// Ectopic gestation

FIGURE 6.4 Hydrodissection is used to dislodge the intraluminal ectopic gestation.
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FIGURE 6.5 Hemostasis is achieved with needle-point
cautery.

methylene blue dye facilitates visualization of sponge
during creation of the colpotomy. The cul-de-sac
should be evacuated to provide good visualization of the
sponge stick pushing into the laparoscopic field infe-
rior to the posterior cervix. A 1-cm transverse incision is
made into the posterior fornix using a monopolar probe
(Figure 6.6). This allows the specimen removal bag
to be advanced into the field, where the specimen is
dropped into the bag and removed (Figure 6.7). The
colpotomy is then closed from the vaginal field using a
2-0 polygalactin 910 suture in a figure-of-eight suture.

POSTOPERATIVE CONSIDERATIONS

For patients who are hemodynamically stable prior to
surgery, a laparoscopic salpingostomy can be performed
in a day-surgery setting as an outpatient. Prolonged
bladder drainage is generally not necessary for patients
with normal bladder function, although an indwelling
catheter is appropriate until the patient is able to ambu-
late independently. Nonsteroidal anti-inflammatory
medication is usually adequate postoperative analgesia.

Persistent ectopic pregnancy is observed in 8.3% of
patients treated by laparoscopic salpingostomy, so it is
important to draw a serum B-hCG a week after surgery.
A single intramuscular dose of methotrexate is usually
successful in treating persistent ectopic pregnancy if the
B-hCG level remains elevated. Patients are generally

o

FIGURE 6.6 Creation of a colpotomy.
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FIGURE 6.7 Removal of specimen using a specimen-removal bag via the colpotomy.

advised to avoid conceiving for three cycles following an
ectopic pregnancy (see Complications box on page 56).

Operative Note

PROCEDURE: LAPAROSCOPIC
SALPINGOSTOMY

The patient was taken to the operating room, where
her identity was confirmed and the planned procedure
reviewed during a preoperative briefing. After the estab-
lishment of adequate general anesthesia, the patient was
placed in a dorsal lithotomy position, and the abdominal
and vaginal fields were prepped and draped. Antibiotic
prophylaxis was given intravenously. The operative team
completed a time-out.

Xylocaine 1% with epinephrine was injected into the
umbilicus. A scalpel was used to perform a 5-mm umbil-
ical incision and the insufflation needle with CO, gas
running was inserted into the abdominal cavity. Initial
insertion pressure fell to below 10 mmHg upon entry
of the needle into intra-abdominal space, confirming
the intraperitoneal location. Insufflation was performed
until the intra-abdominal pressure reached 20 mmHg.
The insufflation needle was removed and a 5-mm trocar
was placed through the umbilical incision. The 5-mm
laparoscope was then inserted. Inspection of the initial
trocar insertion site demonstrated an atraumatic entry.
The upper abdomen was inspected; the liver edge, gall-
bladder, and stomach margin appeared normal.

Under direct visual guidance, 5-mm ports were placed
in the right and left lower quadrant and left paraumbili-
cal area. The abdomen was de-insufflated to 15 mmHg
and the patient was placed in moderate Trendelenburg
position. Using a blunt probe and suction irrigator, the
small bowel was moved above the pelvic brim. Hemo-
peritoneum was evacuated using the suction irrigator.

Inspection of the left adnexa, uterus, bladder perito-
neum and cul-de-sac revealed normal anatomy. The right
fallopian tube was identified from the uterine cornua to
fimbria, and an ectopic pregnancy was noted in the ampul-
lary portion of the tube. A Babcock grasper was intro-
duced through the right lower quadrant port and the right
tube was elevated. Using a bowel grasper through the left
lower quadrant port to stabilize the tube, monopolar scis-
sors were used to create a 1-cm incision on the antimes-
enteric portion of the tube over the distended ectopic site.
The suction irrigator with pressurized irrigation was then
used to dislodge the pregnancy and the tissue was placed
in the cul-de-sac. Needle-point cautery was then used to
achieve hemostasis. Irrigation of the tube demonstrated
tubal patency and confirmed hemostasis. The products
of conception were removed under direct visual guidance
through the left lower quadrant port.

The trocars were removed under direct visual guid-
ance and hemostasis was observed. The pneumoperi-
toneum was released, and the operating room table
was leveled. The 5-mm incisions were closed with thin
adhesive strips. Sponge and instrument counts were
correct after removing vaginal instruments.
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The patient was returned to a supine position and

then transferred to the recovery room in stable condi-
tion. She tolerated the procedure well.

COMPLICATIONS

Intraoperative Postoperative
Salpingectomy Shoulder-tip pain
Oophorectomy Wound infection
Laparotomy Persistent
trophoblastic tissue
(4-8/100)

Injury to pelvic viscera: Incisional hernia
e LEnterotomy
e Cystotomy
e Uterus

Injury to blood vessels

Ureteral injury
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CHAPTER 7

M. Jonathon Solnik

INTRODUCTION

The decision to proceed with surgical exploration in a
patient with a pelvic mass should be based on present-
ing symptomatology or the potential for a reproduc-
tive cancer. Ovarian cysts represent one of the most
common findings encountered on pelvic examination
and ultrasonography, and the combination of historical
intake and physical suggestion is often sufficient to the
physician and patient with a sound working diagnosis.
Not infrequently, however, do we rely on ultrasound
features to confirm the diagnosis and provide appro-
priate counseling with regard to the risk of a pelvic
malignancy. Such characteristics include size >10 cm,
bilaterality, complex sonographic appearance with
solid component (especially if Doppler flow is present
within solid areas), mural nodules, or ascites. Protocols
with more detailed and quantifiable descriptors such
as morphology indices (Mls) have been validated, and
more specific imaging modalities such as magnetic res-
onance imaging (MRI) have been proposed as better
predictors of malignancy than transvaginal ultrasound.
Notwithstanding, the Agency for Healthcare Research
and Quality (AHRQ) reported on the various testing
parameters surrounding different means of measuring
risk of cancer and concluded that no individual test
was superior to the other.

Patients may be categorized based on native risk
factors, the presence of pain and whether the ovar-
ian cyst was documented incidentally. It may be more
appropriate to triage a symptomatic patient or one
with features suggestive of a malignancy to surgery,

Laparoscopic Ovarian
Cystectomy for Benign
Ovarian Tumors

but there is a definite role for expectantly manag-
ing patients who have been diagnosed with an ovar-
ian incidentaloma. Large cancer-screening studies
such as the Prostate, Lung, Colorectal and Ovarian
(PLCO) cancer-screening trial confirmed our inability
to adequately screen populations for ovarian cancer
without incurring more harm onto patients with no
real disease. For the purposes of this chapter, we are
assuming surgical management of a benign process
for which ovarian cystectomy is planned.

PREOPERATIVE CONSIDERATIONS

For surgical planning, we find it useful to have a good
understanding of what potential surgical obstacles exist
for any given patient. For example, if a patient has sig-
nificant dysmenorrhea and is found to have a homo-
geneously complex ovarian cyst, she is more likely to
need extensive surgical resection for advanced-stage
endometriosis. This may require a longer operating
room booking time, preoperative consultation with a
surgeon if rectal involvement is suspected, and perhaps
psychological preparedness on behalf of the surgeon.
Alternatively, if the patient is young, asymptomatic and
has a complex mass suggestive of a mature cystic tera-
toma (Figure 7.1), the approach to her surgery may
be different. Being able to provide a younger woman,
whose ultimate goal may be to preserve fertility, with an
accurate diagnosis and treatment plan to either remove
the cyst or ovary itself is critical during the preoperative
period.

57
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FIGURE 7.1 Transvaginal ultrasound of acomplex adnexal
mass consistent with a mature cystic teratoma: Note the
normal-appearing ovarian stroma with antral follicles toward
the left of the image with an echogenic focus to the right,
consistent with nondependent fluid, most likely representing
sebaceous material.

If there is any concern of a possible malignancy,
preoperative referral to and evaluation by a gynecologic
oncologist is highly recommended since the original plan
of an ovarian cystectomy may subsequently become a
staging procedure whereby preserving reproductive func-
tion may or may not be an option. Involving the oncolo-
gist early in the process will ensure a more rapid response
if malignancy is suspected or encountered at surgery.
As indicated above, notwithstanding the technologies
we currently have in place, the ability to correctly pre-
dict cancer risk is imperfect, and an occult malignancy
may be uncovered during surgery. How the gynecologist
approaches these varying scenarios changes based on
the environment where he or she works, along with the
ready availability of an oncologist. If at the time of initial
surgical inspection, there is a suggestion of malignancy,
obtaining pelvic washings and terminating the proce-
dure may be warranted without addressing the mass if it
appears unruptured. This will allow for expedited referral
and reoperation by the appropriate surgeon. If, however,
the process appears to be disseminated, then biopsy of
suspicious lesions should also be performed. In the ideal
setting, when an intraoperative oncology consult is avail-
able and preferably has been planned, and the patient
appropriately counseled and consented, then staging
could be performed concomitantly.

SURGICAL TECHNIQUE

1. Port and instrument placement: Initial port
placement depends on the location and size of the
mass, similar to when treating a patient with an

endometrioma (see Chapter 10). If possible, use
of open-access technique will facilitate retrieval of
larger cysts due to the larger fascial defect created,
especially if cyst rupture is not desired.

. Initial pelvic assessment: Upon entry into the

peritoneal cavity, the first step should be to obtain
pelvic washings with at least 200 ml of normal saline.
This should be done in order to best evaluate for a
priori microscopic, extra-ovarian seeding should the
mass represent a cancer. After the remaining ports are
placed, comprehensive evaluation of the abdomen
and pelvis should then ensue. Assuming a benign
process, the focus should then turn to the cyst itself.

. Restoration of normal anatomic landmarks:

The next step should then be to restore normal anat-
omy if distorted by adhesions, all the while iden-
tifying the course of both ureters and the sigmoid
colon, rectum, and larger vessels. Most ovarian or
tubal adhesions may be dissected bluntly, but if
more dense, then sharp dissection with minimal en-
ergy application may be required (see Chapter 24).
Once freed from its attachments, the ovarian cys-
tectomy can then be performed.

. Ovarian cystectomy: In general, once the ovar-

ian cyst is freed from surrounding adhesions
(Figure 7.2) in smaller cysts, an ovarian epithelial
(cortical) incision should be directed along the lon-
gitudinal axis of the ovary to avoid extension toward
larger vessels (Figure 7.2b). We typically recom-
mend use of cold scissors to incise the ovarian epi-
thelium since it minimizes injury to functional repro-
ductive tissue and allows clear access to the correct
surgical planes. In contrast to removal of an endo-
metrioma (see Chapter 30), the enucleation of a be-
nign ovarian cystectomy is relatively more simple.
Alternatively, if the cyst is larger, and the amount of
thinned out and fibrotic ovarian epithelium overlying
the cyst is significant, it may be preferable to incise
the cyst circumferentially at the interface between
the normal ovarian cortex and the fibrotic epithelium,
thereby minimizing the amount of fibrotic material
left attached to the remaining ovary (Figure 7.2¢).
In most cases, the epithelium overlying the cyst
can be incised superficially using cold scissors,
needle-tip cautery, or laser at what appears to be
the area where the ovarian cyst protrudes from the
ovary and the overlying ovarian cortex is evident.
Once the ovarian cortex alone is incised superfi-
cially at this site, the underlying cyst wall will be
readily visualized beneath. In this situation, the cyst
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FIGURE 7.2 Large right-sided ovarian cyst: (A). The normal ovarian epithelium is stretched as the
underlying neoplasm enlarges. (B). In smaller cysts, a longitudinal incision is made over the distal side of the
cyst, readying it for enucleation. (C). If the cyst is larger, and the amount of thinned out and fibrotic ovarian
epithelium overlying the cyst is significant, it may be preferable to incise the cyst circumferentially at the

interface between the normal ovarian cortex and the fibrotic epithelium, thereby minimizing the amount of
fibrotic material left attached to the remaining ovary. (Continued)
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overlying cyst

FIGURE 7.2 (Continued)

wall should be grasped, and the cyst dissected away
from the overlying ovarian cortex in a careful cir-
cumferential fashion. Less commonly, particularly
in those women with larger cysts, more pericystic
fibrosis may have occurred and the cyst wall and
ovarian capsule may be fused more extensively, in
which case it may be necessary to resect back this
layer using cold scissors (to avoid fusing the layers
by cauterization) until two distinct layers (ovarian
cortex and cyst wall) are observed. In this situation,
the risk of cyst rupture during resection increases
significantly.

Once the plane between the ovarian cortex and
the cyst wall is visualized, the two layers need to be
separated gently, dissecting the cyst wall from the
surrounding normal ovary. This process should be
done in a careful and organized manner, working cir-
cumferentially, in an attempt to minimize the risk of
cyst rupture, particularly in the setting of a complex
cyst or a mature cystic teratoma. Finally (see below),
if the cyst ruptures, the plane between the ovarian
cortex and the cyst wall is often readily evident at
the site of original incision transection (Figure 7.3).

Once the plane between the ovarian cortex and
the cyst wall is identified, one technique to free
the cyst wall from the ovary is to advance atrau-
matic graspers into the undissected plane, open-
ing and withdrawing them. Aqua-dissection with

Fibrotic epithelium

Normal
ovarian cortex >

a suction/irrigation device may also facilitate this
dissection, since pressurized liquid will only travel
along easily identifiable planes. Although a smaller
epithelial incision may be more desirable to reduce
the risk of injuring the ovarian cortex and adhesion
formation, it will also limit the surgeon’s ability to
enucleate larger cysts.

Opvarian cystectomy should be a relatively blood-
less procedure if the correct planes are identified
at the beginning (Figure 7.4). Surface capillaries
may bleed, but typically stop without intervention,
whereas vessels within the cortex of the ovary may
bleed more vigorously and may require energy to
control loss and minimize surface clots, which may
influence adhesion formation. Hilar vessels do not
penetrate ovarian cyst walls, and so it is a common
misconception that dissection of cysts approximat-
ing this portion of the ovary poses added risk of
bleeding. If the correct planes are developed and
followed, excess bleeding will not occur.

. Managing ovary cyst rupture and spillage:

The risk of intraoperative spillage of cystic contents,
more common when addressing an adnexal mass
laparoscopically, should always be considered. This
risk seems to increase with the size of the mass, al-
though size alone should not prevent a skilled sur-
geon from approaching a cyst laparoscopically. Aside
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FIGURE 7.3 If cyst rupture occurs, contained drainage with a suction probe placed from anterior
to posterior into the rupture site should be performed: The surgical planes between the ovarian cor-
tex and underlying cyst wall can now be more readily identified.

from the risk of upstaging a patient with a confined
ovarian malignancy, there are other reasons that ex-
posure to cyst contents may increase morbidity,

PR
&

Right ovarian
cortex

FIGURE 7.4 Using a toothed grasped to manipulate the cyst wall, traction and countertraction

techniques are used to enucleate the cyst wall: Following the correct surgical planes, identified early in
the dissection, will minimize bleeding.
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encountered in patients having experienced preop-
erative cyst leakage, and foreign body reaction or in-
flammatory adhesiogenesis in patients with ruptured
or leaking mature cystic teratomas.

Regardless of what the cyst represents, enucle-
ation is facilitated with an intact cyst. However, if
the cyst is simple and extremely large, intentional
rupture with contained drainage allow for easier
retrieval once resected from the ovarian cortex.
Some surgeons describe placing the secondary
trocars directly into the ovarian cyst to allow for
a larger portal for drainage. However care should
be taken to avoid the trocar slip sliding upon entry
and inadvertently perforating viscera. Less entry
force is typically used with newer, bladeless tro-
cars, also limiting the ability to penetrate the ovary
upon entry. Larger gauge needles may also be used
if attached to suction to slowly drain larger cysts
with somewhat less spillage. Regardless of how
this is accomplished, if there is a fluid component
to the cyst, the contents should be collected sepa-
rately for cytology if indicated.

If unplanned cyst rupture does occur, copi-
ous irrigation and removal of all visible contents,
including careful inspection of the pericolic gutters,
should be performed. Keeping the aperture of the
cyst as anterior as possible, preventing extension of
the opening and placing the suction probe into the
cyst and draining the fluid component should all be
considered. If possible, placement of a retrieval bag
around the ovary may limit the degree of exposure
to cyst content for the duration of the procedure,
and can even be done while enucleating the cyst
itself. If at the time of rupture the cyst wall is clearly
identified at the rupture site, traumatic/toothed
graspers may be used to retract the cyst itself to
avoid slippage.

Removal of the ovarian cyst from the
abdomen: Retrieval of the enucleated cyst often
poses the most frustrating portion of this procedure.
If large and unruptured, the retrieval bag should be
introduced and placed underneath the cyst so that
by simple elevation of the bag anteriorly, the cyst
is scooped into the bag. We find it most useful to
then deliver such cysts through open laparoscopic
technique since the fascial defect is often greater
than 2 cm and is easily extendable while maintain-
ing the ability to conceal the incision. The cyst,
if unruptured, can then be intentionally ruptured
with a scalpel and a suction probe placed over the
incision used to contain the drainage. Morcellating

complex or solid components can then take place
without the risk of added peritoneal exposure, and
can be done with larger, hand-held instruments.
Alternatively, a colpotomy incision may be created
with passage of a retrieval bag and delivery through
the vagina.

7. Final inspection and closing steps: Once
the cyst has been delivered, reinspection of the
ovarian defect should take place to ensure a he-
mostatic cortex. Intermittent bursts of bipo-
lar energy can be used to stop discrete areas of
bleeding, but we recommend minimal energy ap-
plication to preserve maximum ovarian function.
Once the surgical site is hemostatic and all irri-
gation used has been suctioned from the upper
abdomen and pelvis, adhesion barriers such as
Interceed® absorbable adhesion barrier (Ethicon
Inc., Sommerville, NJ) can be wrapped around
the ovary to minimize the development of peri-
ovarian adhesions (Figure 7.5), although in most
cases no anti-adhesive is necessary. That said, ad-
herence to microsurgical principles, with careful
tissue handling, minimal suture placement and
tissue cautery/desiccation/strangulation, careful
hemostasis, and appropriate and continuous irri-
gation, remains the primary modality for reducing
risk of postoperative adhesion formation.

POSTOPERATIVE CONSIDERATIONS

Intra- and postoperative complications are infrequent
(see Complications box on page 64). Laparoscopic
management of benign ovarian pathology should be
considered an outpatient procedure, and few patients
require anything other than typical postsurgical follow-
up. Subsequent imaging should be left to the discretion
of the surgeon, but if the cyst was felt to be completely
enucleated, then we do not typically perform a follow-
up ultrasound unless the patients present with new
symptomatology.

Operative Note

PROCEDURE: LAPAROSCOPIC
OVARIAN CYSTECTOMY FOR
BENIGN OVARIAN TUMORS

The patient was taken to the operating room after
proper informed consent was obtained. She was placed
in dorsal supine position and underwent successful
induction of general endotracheal anesthesia. Her legs
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FIGURE 7.5 Placement of adhesion barriers should be considered, but adherence to microsurgi-
cal techniques may be all that is needed to minimize postoperative adnexal adhesion formation.

were placed in Yellofin stirrups and her arms tucked
appropriately to her side. She was prepped and draped
in sterile fashion and time-out was then performed.
Attention was first turned to the pelvis where a Foley
catheter was placed in the urinary bladder, followed by
placement of a side-opening bivalved speculum into
the vagina. A single-tooth tenaculum was placed along
the anterior lip of the cervix to then allow for place-
ment of a uterine manipulator.

We then turned our attention to the abdomen
where, after orogastric suction was applied, we ini-
tially attempted to obtain peritoneal access through a
left upper quadrant entry; however, due to the obese
habitus of the patient it was difficult to confirm entry.
After a insufflation needle was placed, negative aspira-
tion was performed, but opening pressures remained
7 to 8 mmHg. I was not comfortable with these pres-
sures, at which point we attempted access through the
umbilicus, and in a similar fashion opening pressures
remained moderately high. Direct entry with a 5-mm
optical trocar was then performed in the left upper
quadrant, and this was done successfully.

Once the peritoneal cavity was entered, pneumo-
peritoneum was created with carbon dioxide to 15
mmHg, and inspection of the pelvis and abdomen was
performed. Tt was noted that initially the trocar had
gone through a small window in the omentum, but no

evidence of other insertional injuries were noted. We
could also see that there were no underlying injuries
to the bowel or blood vessels. Ancillary trocars were
then placed, first with 11-mm bladeless trocar in the
umbilicus proper, followed by three other 5-mm blade-
less trocars (two in the lower quadrant, lateral to the
epigastric inferior gastric vessels, and one between the
pubic symphysis and umbilicus). All had balloon-stay
devices to keep them within the peritoneal cavity given
her high body mass index.

The patient was then placed in Trendelenburg
position and the procedure then continued. The
right ovary was elevated and clearly appeared to con-
tain a dermoid. Pelvic washings were obtained using
approximately 200 ml of normal saline. Using monop-
olar scissors, the ovarian epithelium was incised along
the long axis of the ovary to allow for eventual enucle-
ation. Using traction—countertraction techniques with
the suction irrigator device, multiple cystic structures
were ultimately enucleated, and a small amount of
bleeding was noted; however, it was minimal as we
maintained proper surgical planes. Incidental rupture
of one of the cysts did occur; however, spillage was
contained. Cystic content exposure was minimized
by placing EndoCatch bags to retrieve individual or
clusters of cystic lesions to keep them within the
pelvis during enucleation. The left ovary was found
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to be normal on visual examination and preoperative
ultrasound. Despite her habitus, her end-tidal CO,
was maintained within normal limits. We eventually
lowered insufflation pressures to 12 mmHg.

Once all lesions were enucleated from the right
ovary, we then extended the umbilical incision to
facilitate retrieval of the four EndoCatch bags which
had been placed in the pelvis and now contained cyst
fragments and contents. These were retrieved without
incident. At this point a Hasson trocar was then placed
into the umbilicus to maintain pneumoperitoneum.
We then irrigated the pelvis using several liters of
room-temperature isotonic solution to remove any cys-
tic content that had potentially leaked or was released
during the procedure.

At this point, a small amount of bipolar energy was
used to achieve hemostasis on the left ovarian cortex,
where a small amount of bleeding was noted. After all
irrigation had been suctioned from the abdomen and
pelvis, we wrapped each ovary with Interceed® and
allowed them to fall back into the cul-de-sac. The umbil-
ical fascial defect was reapproximated with two inter-
rupted 0-Vieryl sutures using a fascial closure device.
The lateral quadrant trocar sites were also removed
under direct visualization to assure hemostasis. Pneu-
moperitoneum was released, and CO, was evacuated
to the extent possible; the remaining trocars were then
removed. All skin incisions were reapproximated with
5-0 Monocryl in interrupted fashion for later removal.
The uterine manipulator and Foley catheter were then
removed. The patient tolerated the procedure well, and
was taken to recovery in stable condition.

COMPLICATIONS

¢ De novo pelvic adhesion formation and adhe-
sion reformation—Frequent (greater than 10%
de novo adhesion formation, and as high as 90%
adhesion reformation if severe re-existing
adhesions)

e Spill of unsuspected ovarian cancer—Infrequent
(less than 5%)

e Postoperative infection (myometritis, adnexitis)—
Infrequent (less than 5%)

® Hemorrhage and major vessel perforation—
Rare (less than 1%)
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CHAPTER 8

Frank Tu

INTRODUCTION

Removal of one or both ovaries, with or without the
adjacent fallopian tube, has evolved in recent years
beyond the management of acute conditions such as
ovarian malignancy or torsed adnexa to encompass pro-
phylactic surgery for women seeking to reduce their
future risk of breast and ovarian cancer. Consequently,
laparoscopic approaches to adnexal removal in isola-
tion, or in conjunction with hysterectomy need to be
well understood by most gynecologic surgeons. In addi-
tion to the above-listed indications, women with per-
sistent lateralized abdominal or pelvic pain will often
request removal of one or both ovaries, although lim-
ited evidence exists to confirm a long-term decrease in
pain symptoms, even when a persistent mass, such as
an endometrioma, or recurrent painful functional ovar-
ian cysts are present. This is primarily due to current
limitations in preoperatively diagnosing the root cause
of chronic abdominal-pelvic pain. Similarly, removal of
both ovaries to achieve permanent hypoestrogenism as
a treatment for endometriosis in young women with
multiple prior surgeries remains controversial, as some
postmenopausal women continue to develop recurrent
disease.

The technique of laparoscopic oophorectomy or sal-
pingo-oophorectomy when done safely poses minimal
surgical risks (see Complications box on page 72).
The opening of the pelvic side wall in order to dis-
tance the ureter from the infundibulopelvic (IP) liga-
ment prior to ligation should largely eliminate the risk
of ureteral injury. If the entire ovarian cortex is not

Laparoscopic
Oophorectomy and
Salpingo-oophorectomy

removed at the time of oophorectomy, particularly in
patients with endometriosis, functionally active ovarian
remnants may subsequently cause symptoms includ-
ing pain, and can be challenging to remove. Complete
removal of both ovaries, of course, induces surgical
menopause with all attendant issues, including poten-
tial bone loss, hot flashes, and increased cardiovascu-
lar morbidity, some of which may be mitigated by the
use of hormone replacement therapy. The decision to
remove both ovaries must be individualized by patient,
but computer models suggest that women under the
age of 65 likely benefit more from ovarian preservation
then bilateral oophorectomy, primarily due to reduced
cardiovascular disease. Alternatively, women testing
positive for BRCAT or BRCA2 mutations have a 15%
to 40% lifetime risk of developing ovarian cancer. In
these patients prophylactic ~ salpingo-oophorectomy
reduced the risk of ovarian cancer by 80% (95% confi-
dence interval, 42% to 93%) in one prospective study.

PREOPERATIVE CONSIDERATIONS

An initial workup of a pelvic mass generally will include
a history, physical exam, and pelvic ultrasound. Certain
findings (Table 8.1) are more frequently associated
with an increased risk of malignancy. Unfortunately,
recent studies still indicate that current markers are
inadequate to predict the risk of an ovarian malignancy,
and generally between 20 and 30 surgeries for benign
disease are performed for every one ovarian cancer
that is identified, if routine screening of asymptomatic
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Table 8.1

Ultrasonographic Features Suggestive of Ovarian Malignancy

Features
Sassone et al. (1991)

Inner wall structure

Wall thickness

Septa

Echogenicity

Based on abnormal score defined as >9, test characteristics for this index are as follows: sensitivity 100%, specificity 83%,

Score

1: Smooth

2: Irregularities <3 mm

3: Papillarities >3 mm

4: Not applicable, mostly solid
1: Thin <3 mm

2: Thick >3 mm

3: Not applicable, mostly solid
1: No septa

2: Thin €3 mm

3: Thick >3 mm

1: Sonolucent

2: Low echogenicity

3: Low echogenicity with echogenic core
4: Mixed echogenicity

Ul

: High echogenicity

positive predictive value 37%, and negative predictive value 100%.

DePriest et al. (1994)

Volume

Cyst wall structure smooth

Septa structure

0:<10cm?

- 10-50 cm?
:>50-200 cm?

: >200-500 cm?

. >500 cm?

: <3 mm thickness

=

= 1O/~ W N

: Smooth >3 mm thickness
. Papillary projection <3 mm
. Papillary projection >3 mm
. Predominantly solid

: No septal

: Thin septal <3 mm

: Thick septal 3 mm to 1 cm

W N =~ O M WIN

: Solid area >1 cm
4: Predominantly solid

Based on abnormal score defined as >5, test characteristics for this index are as follows: sensitivity 89%, specificity 73%,
positive predictive value 46%, and negative predictive value 96%.

postmenopausal women is performed. Certain labo-
ratory tests may suggest particular malignancies (ele-
vated CA-125 is associated with an epithelial ovarian
malignancy in postmenopausal women; elevated lactic

dehydrogenase, a-fetoprotein, and human chorionic
gonadotropin levels are associated with the presence of
germ cell tumors in younger women; elevated levels of
inhibin, estrogen, or testosterone are associated with
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sex-cord tumors at any age—see Chapter 18 for more
details).

Those patients with higher risk features may benefit
from a discussion of their surgical plan with a gyne-
cologic oncologist; who should consider simultane-
ous staging at the time of oophorectomy. In addition,
selected individuals who are found to have a malig-
nancy at the time of their initial laparoscopic surgery
may be able to undergo the staging laparoscopically.
In younger patients, the decision to perform an ovar-
ian cystectomy versus an oophorectomy should con-
sider the relative risk of occult malignancy, as spill of
a confined ovarian malignancy will affect subsequent
staging and potentially the use of adjuvant chemother-
apy. When anticipated, the risk of chemical peritonitis
following intraoperative rupture of a mature teratoma
should be discussed with patients as well, although
with aggressive irrigation at the time of spill the out-
come of this is usually favorable.

Very large masses (>15 ¢m) may dissuade many sur-
geons from proceeding with an endoscopic approach to
the ovarian mass; however, suction aspirator systems
that allow decompression of a large cyst while mini-
mizing the risk of spillage may be sufficient to allow
mobilization of the mass and exposure of the adnexal
pedicles. Similarly, general contraindications (car-
diopulmonary compromise, history of severe pelvic
infections, etc.) and relative contraindications (morbid
obesity, multiple prior laparotomies, especially with
bowel surgery, or pregnancy) to undergoing laparos-
copy need to be considered before choosing the route
of surgery. However, the vast majority of patients will
be able to take advantage of the smaller incisions and
more rapid recovery from laparoscopic surgery. The use
of a preoperative bowel prep in select patients, based
on the preferences of local colorectal surgeons, may
be applicable in high-risk patients, where bowel adhe-
sions and/or dissection is anticipated. Premenopausal
patients undergoing removal of their sole remaining
ovary, or both ovaries, need to be counseled regard-
ing the onset of acute menopausal symptoms and the
potential need for hormonal replacement.

SURGICAL TECHNIQUE

1. Port and instrument placement: Patients
should be placed in the dorsal lithotomy position for
pelvic laparoscopy. Three to four laparoscopic ports
are placed to allow use of an endoscope, graspers,
vessel sealers, and specimen retrieval bag. Two
lateral quadrant ports should be placed, avoiding the

course of the epigastric vessels, and the ilioinguinal
and iliohypogastric nerves. If a suprapubic port is
chosen, the bladder can be retrofilled to identify its
boundary, or else a point 2 cm above the symphy-
sis pubis is selected. The bladder is generally de-
compressed with a Foley catheter during the entire
case. One 10 cm or larger port is needed usually for
specimen retrieval. An optional uterine manipulator
can be placed transcervically. Gas insufflation tub-
ing connected to one of the ports allows continuous
inflow of CO, during the case to maintain a pneu-
moperitoneum between 12 and 15 mmHg,.

A midline endoscopic camera (5 to 10 mm)
guides the procedure, but it can be placed through
other ports to offer alternate views, particularly of
the ureter’s course. Choice of the initial entry port
needs to account for prior surgical scars, but a mid-
line infraumbilical and left upper quadrant (Palmer’s
point) insertion are the most typical for safe entry.
In skilled hands, there are minimal differences in
entry-associated bowel or vascular injuries when
choosing an open technique versus preinsufflation
with a insufflation needle followed by trocar inser-
tion. Surgeons are generally best off using what they
have the most experience with and as dictated by
the clinical circumstance.

. Retraction and initial inspection: We begin by

using atraumatic graspers to bring the mesentery
of the small bowel, the ileocecal valve, and the rec-
tosigmoid reflection of the large bowel above the
sacral promontory, thus exposing the pelvic cavity.
If obstructing adhesions need to be released, these
should be done carefully. Inspection of the entire pel-
vic cavity and pelvic diaphragm at close proximity to
the peritoneum for occult metastatic ovarian disease
should be done first, as positive findings may dictate
converting the case immediately. The ovaries should
be inspected next, and the feasibility of removal con-
firmed. Washings of the pelvic peritoneum can be
obtained using an irrigator and held until a frozen sec-
tion, if performed, is complete. The ureters’ courses
should be identified. For complex cases, preemptive
ureteral stenting may facilitate identification of the
ureter and, if necessary, facilitate its subsequent dis-
section from dense scar tissue.

. Dissection and specimen removal: A contra-

laterally introduced grasper brings the ovary toward
the midline and slightly caudad, placing tension
on the IP ligament (Figure 8.1). If the ureter can
be readily visualized posterior and distant from the
IP ligament, side-wall dissection is generally not
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Round ligament

Fallopian tube

Left ovary

Rectosigmoid
Infundibulopelvic ligament

Broad ligament

FIGURE 8.1 The left ovary retracted laterally in preparation for oophorectomy.

mandated. Otherwise the broad ligament can be
opened up lateral to the IP ligament using an ipsi-
laterally placed scissors or electrosurgical dissec-
tor. The space between the [P ligament and the
ureter can then be readily identified and dissected
open. The fully exposed IP can be ligated either us-
ing desiccating current through a bipolar forceps
(Figure 8.2), or for advanced surgeons, using con-
ventional suture ligation techniques, using a free tie
followed by a fixation suture on the pedicle side and
specimen side, respectively. After transection of the
IP, the cut pedicles should be inspected for bleeding.
The ovary is again retracted medially and the
broad ligament dissection is extended sharply (using
sharp scissors or energy-based cutting devices) along
the lateral aspects of the ovary until the round liga-
ment is reached, taking care to visualize and avoid
the adjacent ureter. If a salpingo-oophorectomy is to
be performed, the tube is first desiccated cauterized
at its insertion to the uterus and then transected
(Figure 8.3). The lateral peritoneal incision freeing
the ovary is made lateral and parallel to the fallopian
tube. At this time the utero-ovarian ligament can be
bluntly exposed, ligated, and transected using either
current or two ligation sutures (Figure 8.4).
Preservation of the adjacent fallopian tube is
an option for women who continue to plan child-
bearing and in whom there is low suspicion for

malignancy. In this event, lateral dissection of the
ovary is carried out by transecting the tubo-ovarian
peritoneum longitudinally along the top of the ovary,
taking care to avoid the underlying vessels.

. Removal of the ovary from the abdomen:

With the ovary freed, a specimen bag is introduced
into the pelvic cavity through the 10 e¢m or larger
port, and the specimen is guided into the bag in its
entirety (Figure 8.5), and the bag is closed. Note
that with larger masses (8 cm or greater), preemp-
tive decompression of the ovarian mass, if fluid
filled, is an option. However, this should be done by
a surgeon familiar with using a secure cyst aspirator
system. The aspiration points are typically first har-
nessed with an open pre-tied Roeder knot, which is
cinched closed below the defect after the fluid has
been evacuated. The opening of the bag containing
the specimen is pulled extraperitoneally, opened
outside the skin, and further dissection or aspira-
tion of the cyst is performed if necessary to reduce
the specimen size to lesser than the diameter of the
port incision. Eventually, the bag(s) is completely
removed. If both ovaries are to be removed, the
contralateral adnexa are approached in an identical
fashion.

. Final inspection and closing steps: The pelvis

is then carefully inspected under low pressure
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Fallopian tube Utero-ovarian ligament

Round ligament | Left ovary Uterus

o

I
Infundibulopelvic
ligament

FIGURE 8.2 The ovarian vessels are being ligated for a left salpingo-oophorectomy with bipolar
desiccating forceps.

(around 6 mmHg), and the pedicles are confirmed at this time or later, may be necessary. When the
to be hemostatic, or ligated again if bleeding is procedure is complete, the fascia of any ports larger
noted. Based on frozen section results and preop- than 10 mm are closed, and the skin is reapproxi-
erative discussion with the patient, further staging, mated following standard techniques.

Mesosalpinx Utero-ovarian ligament

Fallopian tube transected | Round ligament

Infundibulopelvic Ovary
ligament transected

FIGURE 8.3 The fallopian tube transected at the time of left salpingo-oophorectomy, exposing
utero-ovarian vessels.
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Round ligament

Utero-ovarian ligament  Uterus

Fallopian tube
transected

FIGURE 8.4 Transection of utero-ovarian vessels at the time of left salpingo-oophorectomy.

FIGURE 8.5 Extraction of excised left adnexa into specimen bag.
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POSTOPERATIVE CONSIDERATIONS

For most patients, laparoscopic salpingo-oophorectomy
can be performed as an outpatient in a same-day surgery
setting. If it is combined with other procedures, then
an overnight stay may be more appropriate. Prolonged
bladder drainage is not generally necessary for patients
with normal bladder function. Postoperative pain is
usually adequately managed with nonsteroidal anti-
inflammatory drugs. Oral narcotics can then be used
on an “as needed” basis for episodes of increased pain.

Patients should be instructed to avoid vigorous
activity for the first week or so after the procedure.
Some may return to work within a few days; others
may need 1 to 2 weeks off. In premenopausal women
who have had all of their ovarian tissue removed, side
effects such as hot flashes may present acutely, and
use of estrogens, with (if uterus is present) or without
progestins, can be highly effective.

Operative Note

PROCEDURE: LAPAROSCOPIC
OOPHORECTOMY AND
SALPINGO-OOPHORECTOMY

The patient was taken to the operating room, where
her identity was confirmed. After the establishment
of adequate anesthesia, she was placed in the dorsal
lithotomy position, pneumatic sequential compres-
sion devices were placed over the lower extremities, a
combined abdominal and vaginal prep and drape was
performed. Arms were padded and tucked in military
position, the hip and ankle joints were placed in neutral
position, and the knees were flexed to 90° to minimize
nerve compression. The operative team completed a
time-out. A Foley catheter was placed in the bladder.
A uterine manipulator was inserted into the uterus
after the cervix was dilated to the appropriate size.

All port sites were infiltrated with bupivacaine.
A 5-mm incision was made in the infraumbilical skin, and
the subcutaneous tissue was bluntly dissected down to the
fascia with a Kelly clamp. A blunt insufflation needle was
then inserted gently into the abdominal cavity through the
umbilicus and low entry pressures were confirmed. Three
liters of CO, gas was then insufflated into the abdomen
to achieve a pneumoperitoneum, and insufflation was
continued with a preset maximum of 15 mmHg. A 5-mm
atraumatic radially dilating trocar was then inserted into
the abdominal cavity through this site, and safe entry
was confirmed by visualization through the laparoscope.

Additional 5-mm RLQ and 11-mm LLQ trocars were
placed through incisions 1 cm medial and superior to the
anterior superior iliac spine. The patient was then placed
in the Trendelenburg position. Bipolar desiccating forceps
were used during the case for vessel sealing (35 W), and
tissue dissection was done with a combination of blunt
dissection, sharp scissor dissection, and monopolar non-
modulated current desiccation set at 30 W.

The small and large bowels were retracted above the
sacral promontory to expose the posterior cul-de-sac.
The upper abdomen and the appendix were visualized
to confirm absence of incidental pathology. The uterus
was mobilized gently to visualize both anterior and
posterior cul-de-sacs. The course of both ureters was
identified from the pelvic brim and traced down to the
uterocervical junction. Pelvic washings were obtained
with a laparoscopic irrigator and then held until the fro-
zen specimen was returned.

The left ovary was identified again as having a per-
sistent ovarian mass. It appeared to be sufficiently
mobile to permit removal without excessive risk of
rupture. The ovary was then placed on tension to
expose the IP ligament. A plane between the ureter
and the IP ligament was identified and sharply dis-
sected open. The lateral aspect of the IP ligament
was likewise sharply divided from the broad liga-
ment. The exposed IP pedicle was then desiccated
and divided using bipolar cutting forceps. Pulling
the ovary medially, it and the adjacent fallopian tube
were freed by incising the lateral peritoneum. The
utero-ovarian ligament and tubouterine insertion
were desiccated and divided with bipolar cutting for-
ceps. The freed ovary and tube was then placed into
an endoscopic specimen bag inserted through the
11 mm port, and the bag was exteriorized through the
skin. A needle was placed through the open end of
the bag and the ovarian cyst decompressed, allowing
the specimen bag to be removed fully. It was sent for
frozen section and returned as a benign tumor. The
washings were discarded.

The pelvis was deflated to 6 mmHg and all pedicles
inspected for confirmed hemostasis. Thorough irriga-
tion of the pelvis was done with normal saline and all
fluid evacuated. The pneumoperitoneum was released
and as much CO, evacuated as possible. The fascia
of all 10 mm or larger ports was closed with braided
absorbable suture and the skin incisions closed with
subcuticular stitches. All instruments were removed
from the vagina and the Foley catheter removed. The
patient was extubated and transferred to recovery in
good condition.
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Bowel, bladder, ureteral injury—Infrequent (less
than 5%)

Major vascular injury—Rare (less than 1%)
Pelvic infection—Rare (less than 1%)
Dissemination of unsuspected ovarian
malignancy—Rare (less than 1%)

Hemorrhage requiring transfusion—Rare (less
than 1%)

Ovarian remnant syndrome—Very rare (less
than 0.5%)

Premature menopause—Very rare (less than 0.5%)
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CHAPTER 9

Gland Cyst

M. Jonathon Solnik

INTRODUCTION

The Bartholin glands are bilateral glands located in
the vulva, normally less than 1 cm in diameter, and
secrete mucous to provide for vaginal lubrication. The
Bartholin ducts, normally lined with transitional epi-
thelium, open into the inner aspect of the introitus.
A Bartholin gland may expand and dilate if the gland’s
duct becomes obstructed, most commonly after trau-
matic injury, or even after surgical repair of the poste-
rior vaginal compartment; it occurs less commonly after
gonococcal infection. Management of women present-
ing with symptomatic Bartholin gland cyst obstruction
typically depends on whether the obstruction of the
duct is acute and associated with inflammation and/or
abscess, or whether it is chronic and noninfected. Many
women are not symptomatic and may not be aware of
such a cyst until noted on gynecologic examination.

A noninfected cyst normally ranges in size from 1 to
3 c¢m, does not cause pain, and may slowly regress and
re-expand over time (Figure 9.1). Alternatively, if it
becomes infected, a Bartholin gland cyst can form an
abscess that will rapidly increase in size over several
days and is very painful. In order to heal, a Bartholin
gland cyst abscess usually must be drained. Acute infec-
tion, resulting in a painful, pus-filled gland, should be
treated by incision and drainage (I & D) and placement
of a Word catheter. Irrigation of the gland with sterile
saline and manual disruption of any loculations within
with a small curved clamp typically results in symptom-
atic relief. Use of antibiotic irrigant or post-procedural
antibiotics have not been shown to be of additional

Marsupialization of Bartholin

benefit. Cultures, unless suspected for methicillin-
resistant Staphylococcus aureus, are not clinically use-
ful. Simple I & D, without the placement of a Word
catheter, should be avoided since this does not allow
for ongoing drainage, predisposing to recurrence.

Either marsupialization or gland excision, represent-
ing more aggressive treatment of a Bartholin gland cyst,
are indicated for chronic gland cysts that are symptom-
atic. Marsupialization should be avoided during the
acute phase of infection. Marsupialization, in contrast
to gland excision, preserves gland function and may
allow for adequate vaginal lubrication after release of
the obstruction.

PREOPERATIVE CONSIDERATIONS

Marsupialization is reserved for patients with chronic,
symptomatic cysts and avoids complications associ-
ated with gland excision, which is more lengthy and
morbid. During the preoperative evaluation, a thorough
history should be obtained to ascertain risk factors for
initial cause, postoperative complications, and potential
recurrence. On examination, the size and location of the
Bartholin gland should be documented, and the clinician
should make certain that the process does indeed involve
the Bartholin gland rather than the labia minora or other
vaginal glands as the treatment may differ significantly.
Risks of the procedure should be reviewed, includ-
ing postoperative tenderness, drainage, as well as the
need to refrain from coitus for at least 3 to 4 weeks to
minimize irritation and trauma. The procedure should
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FIGURE 9.1 A left-sided uninfected Bartholin gland cyst (Figure 9.1A) can be seen best with lateral

retraction of the labia majora (Figure 9.1B).

take place in an ambulatory surgery setting since
adequate anesthesia (local, regional, moderate seda-
tion) and exposure are needed for marsupialization, as
opposed to | & D and Word catheter placement, which
can easily be performed in the office setting.

SURGICAL TECHNIQUE

Patients are placed in lithotomy position using Allen
stirrups, and reexamination should take place once
the patient is comfortable. Even if performed under
regional or general anesthesia, local infiltration of the
surrounding tissues with a long-acting anesthetic may
allow for clear planes of dissection and improved post-
operative comfort.

An elliptical incision is made overlying the cyst itself,
in the anteroposterior direction, inside the hymenal ring
(Figure 9.2). Tt should be of sufficient size (generally 2.5
cm in length and 1.5 cm in width) to minimize the risk
that the opening will close with subsequent healing and
scar retraction. The cyst wall is identified and dissected

away from the surrounding vaginal mucosa, in order
to better isolate the cyst and prepare it for suturing to
the submucosa. The cyst wall is then grasped with a
toothed forceps and entered sharply. Once fluid con-
tents are drained and any intralocular adherences bro-
ken manually (Figure 9.3), the edges of the cyst wall
are sutured to the corresponding vaginal submucosa.
Several interrupted sutures of 2-0 delayed absorbable
sutures circumferentially around the edges of the open-
ing are recommended and should not be tied under too
much tension, which may strangulate the submucosa
and result in loosening of the sutures (Figures 9.4 and
9.5). In this fashion the gland opening created should
remain open without a tendency to close on itself.

POSTOPERATIVE CONSIDERATIONS

Intra- and postoperative complications are infrequent
(see Complications box on page 77). Routine analge-
sics and sitz baths (beginning 3 to 4 days post-procedure)
should be prescribed. Pelvic rest should be maintained
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FIGURE 9.2 A scalpel is used to make a 2.5 cm vertical and elliptical incision overlying the cyst
itself, concealing the incision medial/cephalad to the hymenal ring.

for at least 3 to 4 weeks to allow for healing and minimize
risk of secondary infection. Postoperative fibrosis may
occur, resulting in closure of the aperture made during
marsupialization and a recurrence of up to 10% to 15%.

Operative Note

PROCEDURE: MARSUPIALIZATION
OF BARTHOLIN GLAND CYST

After successful induction of general anesthesia
with laryngeal mask airway, the patient was placed
in lithotomy position with her legs in Allen-type
stirrups. She was prepped and draped, and a time
out was performed. An in-and-out catheter was used
to drain her bladder.

The external genitalia were thoroughly examined and
an enlarged, 4-cm right-sided Bartholin gland cyst was

identified. A small amount (1 to 2 ml) of local anesthetic
was used to infiltrate the medial border of the labia
minora to access the gland proper and conceal the even-
tual incision. Using a 15-blade scalpel, a 2 cm elliptical
incision was made inside the hymenal ring exposing the
dilated gland wall. A mosquito clamp was used to dis-
sect the margins of the vaginal mucosa from the under-
lying cyst wall, which was then entered sharply with
the scalpel. A suction device was used to empty fluid
contents, and a small hemostat was used to confirm the
lack of loculations within the gland itself. Using several
interrupted sutures of 2-0 braided, absorbable suture,
the edges of the gland wall were sutured to the overlying
vaginal mucosa to ensure sufficient opening to allow
ongoing drainage to minimize cyst reformation. Mini-
mal bleeding was encountered and no electrosurgery
was needed to maintain a dry surgical field. The patient
tolerated the procedure well without complications.
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. Vaginal
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FIGURE 9.3 Once the cyst is entered, the cavity is thoroughly irrigated and intralocular adherences
are broken manually or with a Kelly clamp.

FIGURE 9.4 Once irrigated, the cyst wall is sutured to the vaginal submucosa in a circumferential
fashion using absorbable suture.
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FIGURE 9.5 A completed reapproximation is seen with the final suture being placed.

COMPLICATIONS

® Recurrence—Frequent (up to 10% to 15%)

e Postoperative infection—Infrequent (less
than 5%)

® Hemorrhage or major vessel perforation—
Infrequent (less than 5%)
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INTRODUCTION

Radical hysterectomy is distinguished from sim-
ple extrafascial hysterectomy by the dissection of
the ureters from within the parametria and a wider
resection of additional tissue surrounding the cer-
vix, usually for an early-stage cancer of the cervix.
The first radical abdominal hysterectomy for cervi-
cal cancer was performed in 1895 by John G. Clark
at the Johns Hopkins Hospital under the direction
of Howard A. Kelly. The vaginal approach to radi-
cal hysterectomy was described by Schauta in 1902.
Ernst Wertheim contributed modifications to the
procedure, and his published experience contributed
greatly to the acceptance of radical hysterectomy as
a viable treatment for women with early-stage cer-
vical cancer. Later modifications were introduced
by Okabayashi. Although recent attention has been
directed toward implementation of a more ana-
tomically distinct classification system of radical
hysterectomy, including nerve-sparing variants, the
Piver-Rutledge classification system, introduced
in 1974, is still commonly referenced. In practice,
there are three basic variations of radical hyster-
ectomy. The Wertheim hysterectomy is the most
commonly performed variant in the United States,
has the broadest applicability, and is described in
the following section. The two most common varia-
tions are the modified radical hysterectomy and the
extended radical hysterectomy.

The most common indication for radical hys-
terectomy is the surgical treatment of early-stage

Radical Abdominal
Hysterectomy

(Stages TA2-TIA) cervical cancer. The efficacy of
combined irradiation and low-dose chemotherapy
for Stage IB2 disease has made this an uncommon
indication for radical surgical treatment. Some cen-
ters also perform radical hysterectomy for Stage
IIB cancer of the cervix, although this is rare in the
United States. Radical hysterectomy may be indi-
cated as completion surgery for patients with locally
advanced cervical cancer with centrally persistent
disease following definitive combined irradiation
and low-dose chemotherapy. Radical hysterectomy
is also a treatment option for patients with endo-
metrial cancer extending to the cervix (clinical
Stage IT disease) and may be required as part of a
larger cytoreductive surgical effort for patients with
advanced ovarian cancer. The surgical principles of
radical hysterectomy are also applicable to the oper-
ative management of a number of noncancerous
gynecologic conditions including extensive endome-
triosis and uterine leiomyomata involving the cervix
or lower uterine segment. Radical hysterectomy can
be performed with or without pelvic lymphadenec-
tomy or adnexectomy.

The typical route of approach to radical hyster-
ectomy is abdominal, laparoscopic, or robotically
assisted. Radical vaginal hysterectomy is uncom-
monly performed in the United States. This chapter
addressed the abdominal approach, although the same
basic principles apply whichever route is selected and
are also applicable to conservative surgical approaches
to early-stage cervical cancer for fertility preservation
(radical trachelectomy).

81
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PREOPERATIVE CONSIDERATIONS

In preparation for radical hysterectomy, all patients
should undergo a comprehensive history and physi-
cal examination focusing on those areas that may
indicate a reduced capacity to tolerate major surgery
or disease-related characteristics (e.g., parametrial
extension) that would contraindicate successful sur-
gical resection. Routine laboratory testing should
include a complete blood count, serum electrolytes,
age-appropriate health screening studies, and elec-
trocardiogram for women aged 50 years and older.
Preoperative imaging of the pelvis and abdomen (com-
puted tomography) is usually indicated to evaluate the
extent of cervical pathology and associated extent of
adenopathy for surgical planning purposes.

Preoperative mechanical bowel preparation (oral
polyethylene glycol solution or sodium phosphate
solution with or without bisacodyl) may facilitate pel-
vic exposure by making the small bowel and colon
easier to manipulate but is not required. Prophylac-
tic antibiotics (Cephazolin 1, Cefotetan 1 to 2 g, or
Clindamycin 800 mg) should be administered 30 min-
utes prior to incision, and thromboembolic prophylaxis
(e.g., pneumatic compression devices and subcutane-
ous heparin) should be initiated prior to surgery. The
instrumentation will necessarily vary according to
the approach selected. For abdominal hysterectomy,
a self-retaining retractor (e.g., Bookwalter, Codman
Division, Johnson & Johnson, Piscataway, NJ) with
a fixed arm attaching the retractor ring to the operat-
ing table is advisable to optimize exposure, maximize
patient safety, and reduce surgeon fatigue. A variety of
instruments, in addition to the standard surgical arma-
mentarium, can be used at the surgeon’s discretion
to facilitate the retroperitoneal dissection including
vessel-sealing devices, the argon beam coagulator, and
surgical stapling devices. Following is a brief descrip-
tion of the surgical procedure used (see also video:
Radical Abdominal Hysterectomy).

SURGICAL TECHNIQUE

Either general or regional anesthesia is accept-

able. The patient should be positioned in low
dorsal lithotomy position using Allen-type stirrups.
The abdomen is prepped and a Foley catheter placed.
Examination under anesthesia should pay particu-
lar attention to the size and topography of the cervix,
uterus, proximal vagina, parametria, and uterosacral
ligaments.

Either a low-transverse incision (Pfannenstiel, May-
lard, Cherney) or low vertical midline incision will
provide satisfactory exposure for radical hysterectomy,
depending on patient body habitus. After abdominal
entry and placement of a self-retaining retractor, adhe-
sions are taken down, normal anatomy is restored, and
the bowel is packed out of the surgical field.

The uterus is elevated out of the pelvis and manipu-
lated by two large Kelly clamps placed across the broad
ligament adjacent to the uterine fundus encompassing
the round ligament, fallopian tube, and utero-ovarian
ligament on each side. The broad ligament is incised
cephalad to the round ligament, and the peritoneal
incision extended above the pelvic brim parallel to the
infundibulopelvic ligament. The common iliac artery
is identified and traced distally to its bifurcation into
the external iliac artery and internal iliac (hypogastric)
artery, which courses deep along the lateral pelvic wall.
The uterine arteries originate from the hypogastric
artery within the cardinal ligament. The round liga-
ment is identified and a ligature of 1-0 delayed absorb-
able suture placed as far laterally toward the pelvic
sidewall as possible and held long for traction. A large
hemo-clip (or suture ligature) is placed medially (uter-
ine side) to control back-bleeding, and the round liga-
ment is divided. An incision is created in the anterior
leaf of the broad ligament and is continued medially
across the vesicouterine peritoneal reflection (or fold)
at the junction of the lower uterine segment and cervix.

To perform radical hysterectomy safely and effi-
ciently, six of the eight potential pelvic spaces should
be developed early in the operation—the paired
paravesical spaces, the paired pararectal spaces, the
vesicovaginal space, and the rectovaginal space. The
pararectal space is developed by carefully dissecting,
with a finger or large Kelly clamp, between the hypo-
gastric artery (laterally) and the medial leaf of the broad
ligament peritoneum. The ureter is attached to the
medial leaf of the broad ligament peritoneum and is
most easily located at the pelvic brim in the region of
the bifurcation of the common iliac artery. The ureter
should be dissected from its adventitial sheath using a
right angle clamp and placed within a vessel-loop for
traction. The paravesical space is identified by placing
upward traction on the round ligament ligature and the
lateral surface of the bladder with a Babcock clamp.
The obliterated umbilical artery will appear as a thick
band of tissue running just lateral to the bladder, and it
demarcates the medial border of the paravesical space.
The paravesical space is developed with a finger or long
Kelly clamp starting along the pelvic sidewall ante-
rior to the cardinal ligament and dissecting anteriorly,
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FIGURE 10.1 Radical abdominal hysterectomy: Development of the paravesical and pararectal spaces.

medially, and inferiorly. Both the pararectal and para-
vesical spaces are developed down to the level of the
pelvic floor (Figure 10.1).

Depending on clinical indications, adnexectomy and
pelvic lymphadenectomy can be performed in conjunc-
tion with radical hysterectomy. These techniques are
described in Chapters 2 and 12, respectively. If the
adnexa are to be preserved, they are detached from the
uterus and tucked into the upper abdomen. Otherwise,
the infundibulopelvic ligaments are clamped, divided,
secured with 1-0 delayed absorbable sutures, and the
adnexa are tied to the Kelly clamps holding the uterus.

The pelvic sidewalls are inspected and palpated for
evidence of metastatic nodal disease. The pelvic node
dissection can be performed before or after the radi-
cal hysterectomy. Clinically suspicious lymph nodes
should be excised and sent for frozen-section analysis.
Some clinicians will abandon the radical hysterectomy
il pelvic nodal metastases are documented, rationaliz-
ing that radiation therapy will be administered in any
case and that completing the hysterectomy will add to
the risk of morbidity. It is the author’s preference to
complete the hysterectomy, provided the metastatic
pelvic nodal disease is completely resectable; however,
the radicality of the hysterectomy is scaled back to that
of a modified radical procedure to reduce the risk of
complications associated with combined radical sur-
gery and adjuvant pelvic radiation therapy. The cardi-
nal ligament, or “web” of tissue between the paravesical
and pararectal spaces, is palpated to evaluate the local
extension of cervical tumor and ensure the absence of

disease in the paracervical tissues. Local tumor exten-
sion into the paracervical tissues is generally an indica-
tion to abandon radical hysterectomy.

The posterior leaf of the broad ligament is placed on
medial traction and the ureters are dissected from their
attachments to the lateral side of the uterosacral ligaments
using a right angle clamp to gently develop the correct
plane outside the adventitial sheath. The ureter is com-
pletely mobilized from the medial leaf of the broad liga-
ment peritoneum from the level of the pelvic brim down
to its entrance into the parametrial tunnel of Wertheim
(cardinal ligament). Early mobilization of the bladder will
facilitate ureteral dissection through the cardinal and vesi-
couterine ligaments. The bladder is grasped at the edge of
the vesicouterine peritoneal incision and placed on ventral
and caudad traction. Working in the midline, the electro-
surgical unit is used to develop the vesicocervical space.
At the level of the anterior vesicocervical junction, the
bladder is attached to the cervix by the vesicocervical liga-
ment, which separates the vesicocervical space from the
more caudal vesicovaginal space. The electrosurgical unit
is used to divide the vesicocervical ligament and mobilize
the bladder off of the proximal vagina. As the bladder is
mobilized caudally, the bladder pillars are defined at the
anterolateral aspects of the cervix, appearing as a crescent-
shaped complex of muscle fibers and fibrovascular con-
nective tissue. The proximal component of the bladder
pilla—the vesicouterine ligament—transmits the ureter
from the parametrial tunnel of Wertheim to the bladder.
The bladder is mobilized to expose the proximal 3 to 4 cm
of vagina (Figure 10.2).
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FIGURE 10.2 Radical abdominal hysterectomy: Mobilization of the bladder from the proximal vagina

and definition parametria and bladder pillar anatomy.

The uterine artery is identified by tracing the hypo-
gastric artery distally or by locating the obliterated
umbilical artery and tracing it proximally. A right angle
clamp is used to skeletonize the lateral aspect of the
uterine artery, which is then doubly ligated with 1-0
delayed absorbable sutures or clipped and divided at
its origin from the hypogastric artery (Figure 10.3).
The medial suture is left long and used to apply upward
traction on the uterine artery as it is dissected from the
underlying cardinal ligament and mobilized over the
ureter. The ureter is sharply dissected from its attach-
ments within the parametrial tunnel and mobilized lat-
erally, using the vessel-loop for traction. The uterine
vein follows a more unpredictable course, and may run
above or below the ureter. It is ligated separately and
divided as far laterally as possible.

The ureteral tunnel is developed within the vesico-
uterine ligament (bladder pillars) by introducing a right
angle clamp along the superior and medial border of the
ureter and gently spreading the tips of the clamp several
times (Figure 10.4). The ureter should be maintained
on gentle backward traction to facilitate dissecting in the
correct plane outside the adventitial sheath. The vesi-
couterine ligament is then divided between fine-tipped
clamps (Tonsil or right angle), and the anterior and poste-
rior “leaves” are ligated with 2-0 or 3-0 delayed absorbable
sutures and divided. The ureter is completely released
from its attachments to the posterior leaf, rolled laterally,
and dissected to the ureterovesical junction, leaving both

anterior and posterior components of the vesicouterine
ligament attached to the hysterectomy specimen.

Once the ureters have been completely mobi-
lized from the pelvic brim to the bladder, attention is
directed toward the posterior pelvis and cardinal liga-
ment. The pelvic wall peritoneum of the medial leaf of
the broad ligament is incised down to the base of the
uterosacral ligament at the level of the rectum. The rec-
tovaginal space is entered by placing the rectosigmoid
colon on dorsal traction and incising the peritoneal
Douglas cul-de-sac between the uterosacral ligaments.
A combination of sharp and blunt dissection is used to
develop the correct plane within the thin areolar tissue
between the anterior rectal wall and posterior wall of
the vagina (Figure 10.5). The rectum should be mobi-
lized caudally for a distance of 3 to 4 cm. The uterosac-
ral ligaments are divided between clamps (or using the
electrosurgical unit or a vessel sealer-cutting device)
close to the rectum, with the line of resection directed
toward a point 3 cm below the cervicovaginal junction
on the posterior vaginal wall.

The proximal rectal pillar, which is a continuation
of the uterosacral ligament, and the anterior portion of
the cardinal ligament are clamped as a unit and divided
at the level of the pelvic sidewall (Figure 10.6). In
this way, the posterior portion of the cardinal ligament
and the associated autonomic nerves to the bladder
and rectum are preserved. It may be necessary to take
these structures in a series of successive bites, rather
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FIGURE 10.3 Radical abdominal hysterectomy: Ligation and division of the uterine artery at its origin

from the hypogastric artery.

than a single unit, if the resulting tissue pedicle is
larger than 2 cm. A clamp is placed across the paravagi-
nal tissue (paracolpos) such that the heel is juxtaposed
to the pelvic wall and the tip of the clamp approxi-
mates the lateral vaginal wall 2 to 3 ecm below the
cervicovaginal junction or lowermost extent of palpable
tumor (Figure 10.7). An anterior colpotomy is created
using the electrosurgical unit or scissors. An “empty”
spongestick introduced transvaginally can assist in
selecting the appropriate site for colpotomy to ensure a
2- to 3-cm margin of resection. The proximal vagina is
circumferentially resected using a series of bites with a
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heavy clamp (e.g., curved Heaney), each pedicle being
sequentially divided and secured with a Heaney trans-
fixion stitch of 1-0 delayed absorbable suture and held
long for traction (Figure 10.8). The final two bites
incorporate the posterior-lateral vaginal wall and meet
in the midline, and the specimen is removed. The vagi-
nal cuff is closed with a series of figure-of-eight stitches
of 1-0 delayed absorbable sutures.

If pelvic lymphadenectomy was not done prior
to the radical hysterectomy, it is completed at this
time. If the adnexa have been preserved and there
is a low likelihood of adjuvant pelvic radiation, the
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FIGURE 10.4 Radical abdominal hysterectomy: Dissection of the vesicouterine ligament (bladder pillar).
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FIGURE 10.5 Radical abdominal hysterectomy: Posterior dissection showing uterosacral ligament and
rectovaginal space.

Rectal pillar and anterior

cardinal ligament — Y

FIGURE 10.6 Radical abdominal hysterectomy: Resection of the rectal pillar and anterior portion of
cardinal ligament as a unit.
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FIGURE 10.7 Radical abdominal hysterectomy: Resection of paravaginal tissue (paracolpos).

utero-ovarian ligament/fallopian tube complex ped-
icle is suspended to the round ligament stump as
described in Chapter 2. If adjuvant pelvic radiation
is anticipated, the adnexa are transposed out of the
pelvis by widely mobilizing the infundibulopelvic
ligament pedicles and suturing the utero-ovarian liga-
ment/fallopian tube pedicles into the right and left
paracolic gutters by tunneling beneath the cecum
and ascending colon (on the right) and the sigmoid/
descending colon (on the left).

The pelvis is irrigated, and all dissection areas are
inspected to ensure hemostasis. The course and safety
of the ureters should be verified. If there is any concern
over a possible ureteral or bladder injury, cystoscopic
examination with intravenous methylene blue or indigo
carmine should be performed to assess the integrity of
the urinary tract. Routine closed suction drainage of
the pelvis is unnecessary but may be utilized at the dis-
cretion of the surgeon.

The modified radical hysterectomy is a scaled-back
version of the Wertheim procedure, achieving a
wider margin of resection than a simple extrafascial
hysterectomy but with reduced morbidity. In this vari-
ation: 1) the uterine vessels are divided at the point
where they cross the ureter within the cardinal liga-
ment instead of at the pelvic wall, 2) the ureters are
not completely extracted from the vesicouterine liga-
ment, rather only the anterior leaf is resected with the
hysterectomy specimen, 3) the cardinal ligaments/
uterosacral ligaments are divided midway between the
pelvic wall/rectum and uterus, and 4) only the upper 1
to 2 cm of vagina is removed.

The extended radical hysterectomy (Meigs/Oka-
bayashi procedure) is indicated when a wider mar-
gin of resection is desired (e.g., large cervical lesion)
and differs from the Wertheim procedure in the
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FIGURE 10.8 Radical abdominal hysterectomy: Circumferential resection of proximal vagina.

following ways: 1) the cardinal ligament (both ante-
rior and posterior components) is completely tran-
sected at the pelvic wall, independent of the rectal
pillars, down to the pelvic floor, 2) the uterosacral
ligaments and rectal pillars are divided at the level
of the rectum, and 3) the upper one-third to one-
half of the vagina is removed. Some clinicians also
include the anterior division of the hypogastric artery
in the scope of resection. The extended radical hys-
terectomy has a higher incidence of bladder, rectal,
and sexual dysfunction compared to the Wertheim
operation. Prolonged (2 to 3 weeks) bladder drainage
is the norm.

POSTOPERATIVE CONSIDERATIONS

Postoperative care following radical abdominal hys-
terectomy is similar to that for any other major
Estimated blood loss
ated with radical abdominal hysterectomy averages

abdominal surgery. associ-

between 800 and 1,500 cc, and approximately
50% of patients require intraoperative or postopera-
tive transfusion. Diet can usually be advanced rapidly
according to patient tolerance and clinical examina-
tion. Thromboembolic prophylaxis is continued until
discharge or for a period of 4 to 6 weeks if the patient
is at especially high risk for deep vein thrombosis. An
indwelling Foley catheter is maintained 3 to 7 days
postoperatively, depending on the radicality of resec-
tion and timing of hospital discharge. Bladder function
is evaluated with a voiding trial by ensuring the blad-
der is completely emptied and back-filling it with 300
cc of saline solution through the Foley catheter. The
catheter is removed and the patient is asked to void.
If the residual volume is less than 75 cc (i.e., voided
volume =225 cc), the catheter is not reinserted and
the patient is instructed on timed voiding (every 3 to
4 hours) for the next several weeks. A failed voiding
trial calls for reinsertion of the Foley catheter and
re-examination in 4 to 7 days or instruction in inter-
mittent self-catheterization. Criteria for discharge
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include: afebrile without evidence of uncontrolled
infection, tolerating a normal diet without nausea or
vomiting, satisfactory bowel function, and evidence
of appropriate wound healing. Postoperative activity
should be individualized; however, vaginal intercourse
should be restricted for 8 weeks and a pelvic examina-
tion should be performed to confirm the integrity of
the vaginal cuff.

Operative Note

PROCEDURE: RADICAL ABDOMINAL
HYSTERECTOMY

The uterus was grasped and elevated and the round
ligaments were suture ligated and divided laterally on
the pelvic wall. The pelvic peritoneal sidewalls were
incised parallel to the external and common iliac ves-
sels, and the pararectal and paravesical spaces were
developed down to the pelvic floor. The ureters were
placed within vessel-loops for traction and dissected
from the pelvic brim down to the tunnel of Wertheim.
Pelvic lymphadenectomy was performed (described in
Chapter 12). The infundibulopelvic ligaments were
isolated, doubly clamped, divided, and ligated with 1-0
delayed absorbable suture or the utero-ovarian liga-
ment/fallopian tube complexes were clamped, divided,
and ligated with 1-0 delayed absorbable suture and the
adnexa tucked above the pelvic brim out of the field of
dissection.

The vesicouterine peritoneal reflection was incised
and the bladder reflected off of the anterior lower uter-
ine segment, cervix, and proximal 3 to 4 cm of vagina.
The uterine artery was dissected to its origin at the
hypogastric artery, at which point it was doubly ligated
with 1-0 delayed absorbable sutures and divided. The
uterine vein was divided in a similar fashion. The uter-
ine vascular pedicles were then reflected ventrally and
medially and the ureter dissected along the tunnel of
Wertheim and extricated from cardinal ligament. The
ureteral tunnel was further developed within the vesi-
couterine ligament. The anterior and posterior leaves
of the vesicouterine ligament were divided between
clamps and ligated with 3-0 delayed absorbable
sutures. The ureter was completely mobilized from its
attachments to the vesicouterine ligament and rolled
laterally, leaving both anterior and posterior leaves of
the vesicouterine ligament attached to the hysterec-
tomy specimen. The same maneuvers were repeated on
the contralateral side.
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The Douglas cul-de-sac was incised, and the recto-
vaginal space was developed inferiorly for a distance
of 4 cm. The uterosacral ligaments were clamped
and divided anterior to the rectum, and the pedicles
secured with 1-0 delayed absorbable sutures. The
proximal rectal pillar and the anterior portion of the
cardinal ligament were clamped as a unit and divided
at the level of the pelvic sidewall and the pedicle
secured with a 1-0 delayed absorbable suture liga-
ture. The same maneuvers were repeated on the con-
tralateral side. Curved Heaney clamps were placed
across the paracolpos approximating the lateral vagi-
nal wall 3 ¢cm below the cervicovaginal junction. An
anterior colpotomy was created 3 cm below the cer-
vicovaginal junction using the electrosurgical unit
over a spongestick introduced transvaginally. The
proximal vagina was circumferentially resected using
a series of bites with curved Heaney clamps, each
pedicle being sequentially divided and secured with
a Heaney transfixion stitch of 1-0 delayed absorbable
suture and held long for traction. The final two bites
incorporated the posterior-lateral vaginal wall and
met in the midline, and the specimen was removed
intact. The vaginal cuff was closed with a series of
figure-of-eight stitches of 1-0 delayed absorbable
sutures. The pelvis was irrigated and all dissection
areas inspected and noted to be hemostatic.

e The overall incidence of intraoperative compli-
cations (excluding major blood loss) is approxi-
mately 7%, with the most common being major
vessel injury (2% to 3%), bladder injury (1% to
2%), and ureteral injury (1%).

e The overall incidence of postoperative
morbidity is approximately 20%, with the
most common complications being infectious
morbidity (wound, urinary tract), thromboem-
bolic events, lymphocyst formation, bladder
dysfunction, ureteral or bladder fistula, and
ureteral stricture.

e Excessive resection of the proximal vagina
should be avoided unless clearly indicated by
clinical factors, as it is associated with a high
incidence of sexual dysfunction.
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CHAPTER

Robert E. Bristow

INTRODUCTION

The pelvic lymph nodes may be a site of early meta-
static spread of cervical, endometrial, and ovarian can-
cers. Consequently, surgical removal of pelvic lymph
nodes is an important component of surgical staging for
these cancers and may serve as a diagnostic procedure,
a therapeutic procedure, or both. For cervical cancer,
pelvic lymphadenectomy is considered both diagnostic
and therapeutic when performed in conjunction with
radical hysterectomy. Pelvic lymphadenectomy per-
formed for ovarian cancer apparently confined to the
pelvis has been associated with improved progression-
free survival but does not impact overall survival. The
role of pelvic lymphadenectomy for endometrial cancer
has not been conclusively determined; however, knowl-
edge of lymph node status permits individualization of
adjuvant therapy. Finally, removal of gross lymphade-
nopathy for patients with ovarian and endometrial can-
cers may be required to achieve optimal or complete
tumor cytoreduction.

Pelvic lymphadenectomy reflects complete or near-
complete removal of all lymph node tissue within
well-defined anatomic boundaries. The important ana-
tomic landmarks are: proximal—the mid-portion of
the common iliac artery; distal—deep circumflex iliac
vein; lateral—tendon of the psoas muscle and fascia
of obturator internus; medial—internal iliac (hypogas-
tric) artery and ureter; and posterior—obturator nerve
or hypogastric vein (depending on the extent of resec-
tion) (Figure 11.1). An adequate nodal yield from pel-
vic lymphadenectomy has been variably defined. The

Pelvic Lymphadenectomy

Gynecologic Oncology Group requires documentation
of at least 4 lymph nodes harvested from each side; how-
ever, a minimum total pelvic count of 11 lymph nodes
has been shown to correlate with clinical outcome in
endometrial cancer. A median total pelvic node count
in excess of 30 lymph nodes is not uncommon but is
also associated with a higher risk of complications. Pel-
vic lymph node sampling is a more limited procedure
within the same general anatomic boundaries as pel-
vic lymphadenectomy; however, lymph node sampling
is not associated with the same diagnostic accuracy
as lymphadenectomy and is not a reliable method of
excluding lymph node metastasis. Lymph node sam-
pling is usually intended to remove any enlarged or
clinically suspicious nodes. Pelvic lymph node dissec-
tion is a vague term that may describe a procedure rang-
ing from lymph node sampling to lymphadenectomy.

PREOPERATIVE CONSIDERATIONS

In preparation for pelvic lymphadenectomy, all patients
should undergo a comprehensive history and physical
examination focusing on those areas that may indicate
areduced capacity to tolerate major surgery or place the
patient at elevated risk for postoperative complications.
Routine laboratory testing should include a complete
blood count, serum electrolytes, age-appropriate health
screening studies, a chest radiograph, and electrocardi-
ogram for women aged 50 years and older. Preoperative
computed tomography of the abdomen and pelvis (and
chest, depending on clinical indications) is helpful to
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FIGURE 11.1 Pelvic lymphadenectomy: Anatomic boundaries of the dissection.

evaluate the extent of disease and for surgical planning
purposes.

Preoperative mechanical bowel preparation (oral
polyethylene glycol solution or sodium phosphate
solution with or without bisacodyl) is unnecessary for
pelvic lymphadenectomy but may be recommended
according to the surgeon’s preference for other concur-
rent components of the procedure (e.g., hysterectomy).
Prophylactic antibiotics (Cephazolin 1 g, Cefotetan 1
to 2 g, or Clindamycin 800 mg) should be administered
30 minutes prior to incision, and thromboembolic pro-
phylaxis (e.g., pneumatic compression devices and sub-
cutaneous heparin) should be initiated prior to surgery.
A self-retaining retractor (e.g., Bookwalter, Codman
Division, Johnson & Johnson, Piscataway, NJ) with
a fixed arm attaching the retractor ring to the operat-
ing table is advisable to optimize exposure, maximize
patient safety, and reduce surgeon fatigue. Following is
a brief description of the surgical procedure used (see
also video: Pelvic Lymphadenectomy).

SURGICAL TECHNIQUE

The patient may be positioned in the dor-
sal low-lithotomy (perineal lithotomy) posi-
tion using Allen Universal Stirrups (Allen Medical
Systems, Cleveland, OH) or supine on the operating
table, depending on the requirements for concurrent

procedures. Pelvic lymphadenectomy can be per-
formed through a variety of incisions: low trans-
verse, vertical midline, vertical lateral or paramedian,
J-incision, extraperitoneal, laparoscopic, or roboti-
cally assisted. Similarly, the surgeon may choose from
a variety of instruments to perform pelvic lymphad-
enectomy, including scissors, hemo-clips, the electro-
surgical unit, a vessel-sealing device, and the Argon
beam coagulator. The most important point, however,
is to develop a routine and proceed through the dis-
section in a systematic fashion to ensure anatomic
consistency from one case to the next.

A self-retaining retractor is placed with particu-
lar attention to exposure of the pelvic sidewall and
elevation of the peritoneum in the area of the round
ligament to expose the distal external iliac node
(Jackson’s node). The lateral retractor blades should
not be resting on the psoas muscle, as this can result
in traumatic injury to the femoral nerve. Usually, the
round ligaments would have been ligated and divided
as part of a preceding hysterectomy. The suture liga-
ture on the round ligament pedicle is elevated and
the pelvic wall peritoneum is opened lateral and
parallel to the external iliac and common iliac ves-
sels. To improve exposure to the common iliac ves-
sels, the descending and sigmoid colon are mobilized
from its attachments to the left lateral pelvic wall
and paracolic gutter. On the right side, the perito-
neum surrounding the proximal ascending colon,
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FIGURE 11.2 Pelvic lymphadenectomy: Operative view of pathway and sequence of dissection.

cecum, and terminal ileum is incised and the bowel
is packed cephalad. The psoas muscle and tendon,
genitofemoral nerve, external iliac and common iliac
vessels are visualized. The paravesical and pararectal
spaces are developed. The ureter is identified within
the pararectal space, mobilized from its attachments
to the medial leaf of the broad ligament, and held
for traction with a vessel loop to improve exposure to
the pelvic wall.

The dissection begins at the midpoint of the com-
mon iliac artery and proceeds distally (Figure 11.2).
The nodal tissue along the psoas tendon lateral to
the artery is grasped and placed on upward traction,
and the ESU or scissor dissection used to delicately
separate the nodal tissue from the underlying artery’s
adventitial sheath. The nodal tissue is rotated medi-
ally, proceeding from proximally to distally, until the
deep circumflex iliac vein is identified as it crosses
over the external iliac artery. The genitofemoral nerve
is frequently entangled in this portion of the specimen
and can usually be dissected free of the surrounding
nodal tissue and fat. Injury to the genitofemoral nerve
results in paresthesias to the upper anterior thigh and
lateral vulva. The entire length of the external iliac and
common iliac nodal bundle is mobilized medially and
dissected off the external iliac vein in a similar fash-
ion (Figures 11.3 and 11.4). The ventral portion of
the obturator space can be developed by continuing
this dissection along the dorsal surface of the exter-
nal iliac vein toward the fascia of obturator internus.
Alternatively, the obturator space can be developed
by gentle finger dissection along the pelvic sidewall
lateral to the external iliac vessels, placing the exter-
nal iliac vessels on medial traction until the obturator

External iliac
artery and vein

Obturator
nerve

Internal iliac
(hypogastric) artery

Obturator
artery and vein

FIGURE 11.3 Pelvic lymphadenectomy: Cross-sectional
view of pathway of dissection.

(c) 2015 Wolters Kluwer. All Rights Reserved.



94 SECTION Il GYNECOLOGIC ONCOLOGY

External iliac vein

...‘\\\\“\\\“\“llm |

W )W

Z¢
(¢, /

Wllll/ ///

FIGURE 11.4 Medial mobilization of nodal bundle from external iliac vessels.

nerve is clearly visualized. A vein retractor is placed
beneath the external iliac vein to further expose the
contents of the obturator space. The obturator nerve
is usually most easily identified within the caudal (dis-
tal) aspect of the obturator space. Once the obturator
nerve has been clearly identified, the obturator space
dissection proceeds moving proximally toward the
bifurcation of the common iliac vein. A combination
of sharp (ESU or scissors) and blunt (Yankour suc-
tion tip or fingers) is used to extricate the obturator
nodal bundle from around the obturator nerve, artery,
and vein. The obturator nerve always enters the pelvis
at the junction (axilla) of the external iliac and inter-
nal iliac (hypogastric) vein (Figure 11.5). With the
exception of the accessory obturator vein, all vascular
structures within the obturator fossa lie deep to the
obturator nerve. All lymph-bearing tissue above the
obturator nerve is removed. The distal-most lymphatic
pedicle should be clipped or ligated as it approaches
the obturator foramen. Nodal tissue beneath the
obturator nerve can generally be removed without
difficulty, although the obturator artery and vein my
need to be clipped and divided proximally and distally
to achieve satisfactory removal of nodal tissue and
maintain hemostasis. Finally, the nodal bundle, now
including common iliac, external iliac, and obturator
nodes, is mobilized medially from the obturator fossa
and dissected off the medial surface of the internal
iliac (hypogastric) artery and excised (Figure 11.6).
It is generally easier to remove the entire pelvic nodal
“package” en bloc rather than piecemeal, although

some surgeons prefer to separate the different nodal
basins for separate pathologic processing.

Caution should be exercised in the region of the
obturator foramen, as 25% of patients will have an
accessory obturator vein draining from the obturator
foramen directly into the undersurface of the external
iliac vein. The accessory obturator vein is subject to
avulsion injury from excessive ventral traction on the
external iliac vein. The internal iliac (hypogastric)
vein runs along the lower lateral border of the obtura-
tor space and can have a variable pattern of venous
tributaries. Venous injury in the area of the axilla of
the common iliac vein can be associated with profuse
hemorrhage, as this region represents the confluence
of three venous drainage systems (external iliac, inter-
nal iliac, and common iliac). Repair of vascular injury
encountered during pelvic lymphadenectomy is dis-
cussed in Chapter 22.

The pelvis is irrigated and inspected for hemosta-
sis. It is unnecessary to place a closed suction drain
in the pelvis, and in fact drain placement has been
associated with increased morbidity. The peritoneal
incision is left open.

POSTOPERATIVE CONSIDERATIONS

Postoperative care following pelvic lymphadenectomy
is similar to that for any other major abdominal sur-
gery and is usually dictated by the extent of any con-

current procedures (e.g., radical hysterectomy). The
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FIGURE 11.5 Pelvic lymphadenectomy: Visualization and dissection of the obturator nerve.

overall incidence of morbidity ranges from 2% to 25%,
with most occurrences being related to lymphocyst
formation or febrile morbidity. Symptomatic (pain,
ureteral obstruction, obstruction,
extremity edema, and infection) lymphocyst forma-

venous lower
tion occurs in approximately 5% of cases and can
almost always be successfully managed by percutane-
ous drainage by interventional radiology. Uncommon
complications related to pelvic lymphadenectomy

Obturator nerve

include neurological injury (obturator nerve trauma/
transection, retractor blade trauma to the femoral
nerve) and arterial thrombosis. Although rare, arte-
rial thrombosis of the external iliac artery can precipi-
tate catastrophic complications; consequently, lower
extremity pulses should be monitored and recorded
for 24 hours postoperatively. An indwelling catheter is
continued overnight and removed on the first postop-
erative day unless there has been a bladder or ureteral

Hypogastric vein

Internal iliac (hypogastric) artery

FIGURE 11.6 Pelvic lymphadenectomy: Dissection of nodal bundle from the surface of the hypogastric artery.
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repair. Diet can usually be advanced rapidly according
to patient tolerance and clinical examination. Routine
thromboembolic prophylaxis should be continued
at least until the patient is fully ambulatory. Criteria
for discharge include: afebrile without evidence of
uncontrolled infection, tolerating a normal diet with-
out nausea or vomiting, satisfactory bowel and bladder
function, and evidence of appropriate wound healing.

Operative Note

PROCEDURE: PELVIC
LYMPHADENECTOMY

Beginning at the midpoint of the common iliac artery
and vein, the lymph-bearing tissue was dissected from
the underlying vessels distally down to the deep cir-
cumflex iliac vein. The lateral border of dissection
was demarcated by the psoas tendon, and all lymph-
bearing tissue medial to this was mobilized medially,

COMPLICATIONS

® The most common intraoperative complications
associated with pelvic lymphadenectomy are
hemorrhage from venous or arterial injury.

e [njury (trauma, transection) to the obturator
nerve is a rare complication of pelvic lymphad-
enectomy.

e Imprecise retractor blade placement can result in
compression of the psoas muscle and traumatic
injury to the underlying femoral nerve.

e Development of the paravesical and pararectal
spaces and tagging the ureter at the beginning
of the procedure will minimize the risk of uri-
nary tract injury.

® The most common postoperative complica-
tion associated with pelvic lymphadenectomy
is lymphocyst formation, which is usually
asymptomatic but may be associated with pain,
ureteral obstruction, venous obstruction, leg
edema, or secondary infection.

rotating the nodal bundle over the external iliac vessels.
The dissection was continued along the undersurface
of the external iliac vein to the obturator internus
fascia, which demarcated the lateral border of dis-
section. The obturator nerve was identified distally at
its entrance into the obturator foramen and followed
proximally to the bifurcation of the common iliac vein.
All lymph-bearing tissue above and below the obturator
nerve, down to the level of the hypogastric vein, was
removed. The obturator artery and vein were clipped
and divided proximally and distally and included within
the scope of the nodal resection. Finally, the nodal
bundle was placed on medial traction, and the remain-
ing nodal tissue surrounding the hypogastric artery was
dissected from its vascular attachments. Satisfactory
hemostasis was assured.
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CHAPTER

Para-aortic

Robert E. Bristow

INTRODUCTION

The para-aortic lymph nodes are a common site of
metastatic spread of ovarian cancer and endometrial
cancer. Ovarian cancer has a predilection for lymphatic
dissemination along the drainage routes of the ovarian
vessels to the high para-aortic lymph nodes in proximity
to the renal vessels. Endometrial cancer located in the
uterine fundus may follow a similar spread pattern. Tn
contrast, endometrial cancer located in the lower uter-
ine segment or lower fundus will follow a more orderly
lymphatic progression to the pelvic, common iliac, and
low para-aortic (below the inferior mesenteric artery
[TMA]) lymph nodes before reaching the high para-
aortic nodal basins. Consequently, surgical removal of
para-aortic lymph nodes is an important component of
surgical staging for these cancers and may serve as a
diagnostic procedure, a therapeutic procedure, or both.
The extent of dissection, however, should be tailored
to the specific disease process. Removal of gross para-
aortic lymphadenopathy for patients with ovarian and
endometrial cancers may be required to achieve opti-
mal or complete tumor cytoreduction. Para-aortic lym-
phadenectomy may also be indicated for selected cases
of cervical cancer undergoing radical hysterectomy
when the common iliac lymph nodes are known to be
involved by metastatic disease.

Para-aortic lymphadenectomy reflects complete
or near-complete removal of all lymph node tissue
within well-defined anatomic boundaries. The impor-
tant anatomic landmarks are: distal—the mid-portion
of the common iliac arteries; proximal—the left renal

Lymphadenectomy

vein; lateral—the psoas muscles and ureters; and
posterior—the anterior surface of the vertebral bod-
ies. Within these boundaries, nine anatomic lymphatic
zones are relevant to staging gynecologic cancers: right
and left proximal common iliac, interiliac, precaval,
right paracaval, aortocaval, preaortic, left para-aortic,
and suprahilar (suprarenal) (Figure 12.1). Typically,
each of these anatomic regions will yield between
3 and 6 lymph nodes, and the total lymph node count
for para-aortic lymphadenectomy ranges from 10 to
26 lymph nodes. The retrocaval and retroaortic nodal
basins are not routinely dissected during staging para-
aortic lymphadenectomy. Some surgeons will limit the
cephalad extent of para-aortic lymphadenectomy to
the level of the IMA for selected cases of endometrial
cancer or cervical cancer. However, para-aortic lymph-
adenectomy for the purpose of staging ovarian can-
cer should extend to the level of the renal vessels and
include resection of the gonadal vessels at their origin.
Para-aortic lymph node sampling is a more limited pro-
cedure within the same general anatomic boundaries
as para-aortic lymphadenectomy but usually does not
extend above the IMA and is intended to remove any
enlarged or clinically suspicious nodes.

PREOPERATIVE CONSIDERATIONS

In preparation for para-aortic lymphadenectomy, all
patients should undergo a comprehensive history and
physical examination focusing on those areas that may
indicate a reduced capacity to tolerate major surgery
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FIGURE 12.1 Para-aortic lymphadenectomy: Anatomic boundaries of the para-aortic lymphatic regions.

or place the patient at elevated risk for postopera-
tive complications. Routine laboratory testing should
include a complete blood count, serum electrolytes,
age-appropriate health screening studies, a chest radio-
graph, and electrocardiogram for women aged 50 years
and older. Preoperative computed tomography of the
abdomen and pelvis (and chest, depending on clinical
indications) is helpful to evaluate the extent of disease
and for surgical planning purposes.

Preoperative mechanical bowel preparation (oral
polyethylene glycol solution or sodium phosphate solu-
tion with or without bisacodyl) is unnecessary for para-
aortic lymphadenectomy but may be recommended
according to the surgeon’s preference for other concur-
rent components of the procedure (e.g., hysterectomy
and ovarian cancer surgery). Prophylactic antibiotics
(Cephazolin 1, Cefotetan 1 to 2 g, or Clindamycin
800 mg) should be administered 30 minutes prior to
incision, and thromboembolic prophylaxis (e.g., pneu-
matic compression devices and subcutaneous heparin)
should be initiated prior to surgery. A self-retaining

retractor (e.g., Bookwalter, Codman Division, Johnson
& Johnson, Piscataway, NJ) with a fixed arm attaching
the retractor ring to the operating table is advisable to
optimize exposure, maximize patient safety, and reduce
surgeon fatigue. Following is a brief description of the
surgical procedure used (see also video: Para-aortic
Lymphadenectomy).

SURGICAL TECHNIQUE

The patient may be positioned in the dorsal

low-lithotomy  (perineal lithotomy) position
using Allen Universal Stirrups (Allen Medical Systems,
Cleveland, OH) or supine on the operating table,
depending on the requirements for concurrent proce-
dures. Para-aortic lymphadenectomy can be performed
through a vertical midline incision extended above the
umbilicus to the mid-epigastrium (or higher), lapa-
roscopically, or robotically assisted. In general, it is
not technically feasible to reach the high para-aortic
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nodes through any of the low transverse incisions
(Pfannenstiel, Maylard, Cherney), although these may
be adequate for reaching the level of the IMA in thin
patients. The surgeon may choose from a variety of
instruments to perform para-aortic lymphadenectomy
including scissors, hemo-clips, the electrosurgical unit
(ESU) a vessel-sealing device, or the Argon beam coag-
ulator. Lymphatic pedicles of the proximal and distal
margins of dissection should be controlled either with
clips or a vessel-sealing device to reduce the risk of post-
operative lymphocyst formation. The specific choice of
instrumentation is less important than achieving proper
exposure and adhering to the anatomic boundaries of
dissection.

Para-aortic lymphadenectomy is normally per-
formed following concurrent hysterectomy, and a
self-retaining retractor will already be in place. The
vertical midline incision should be extended to the
mid-epigastrium or above to allow adequate exposure.
Three peritoneal incisions are created to expose the

Base of small
bowel mesentary

Hepatic flexure _\= =
of colon -

Inferior
mesenteric vein
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abdominal retroperitoneum (Figure 12.2). The first
incision starts inferior to the cecum and is extended
along the right paracolic gutter up to and includ-
ing the hepatic flexure of the ascending colon. The
second incision is a continuation of the first incision,
beginning inferior to the cecum and extending along
the base of the small bowel mesentery to the inferior
duodenal fold. The third part of the duodenum should
be carefully mobilized cephalad, exposing the abdom-
inal retroperitoneum up to the level of the renal ves-
sels. The third incision is carried from the mid-point
of the sigmoid colon along the paracolic gutter of the
descending colon up to and including the splenic
flexure. This incision facilitates medial mobilization
of the descending and sigmoid colon, which may be
necessary to access the proximal left common iliac
nodes and left para-aortic nodes below the TIMA. At
this point, retractor blades can be placed to keep the
bowel out of the field of dissection, or the ascending
colon and small bowel can be exteriorized and placed

Inferior
duodenal fold

Splenic vein

FIGURE 12.2 Para-aortic lymphadenectomy: Three peritoneal incisions are created to expose the

abdominal retroperitoneum.
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inside a moistened laparotomy pack onto the patient’s
abdominal wall. Placing the patient in Trendelenburg
position will facilitate achieving proper exposure. The
ureters should be identified and placed within vessel
loops for traction, if not done previously.

The dissection begins by incising the areolar sheath
over the right common iliac artery and elevating the
proximal right common iliac fat pad off the underlying
artery and vein. Proceeding cephalad along the lateral
margin of the vena cava, the right paracaval nodal tis-
sue is dissected laterally from the anterior surface of
the vertebral bodies up to the level of the left renal
vein. The lumbar arteries and veins will be encoun-
tered, and these vessels should be preserved, if pos-
sible. Next, the precaval fat pad and associated nodal
tissue are dissected by elevating the inferior extent of
the common iliac nodal tissue and separating the speci-
men from the underlying vena cava (Figure 12.3). In
most cases, there is a delicate venous tributary running
from the precaval nodes to the anterior surface of the
vena cava (the “fellow’s vein”), which if torn will result
in laceration of the vena cava and significant hemor-
rhage. The “fellow’s vein” should be identified, clipped,
and divided under direct vision (Figure 12.4). The
precaval nodes are elevated up to the level of the left
renal vein and removed en bloc with the right common
iliac and right paracaval node bundle. Generally, it is
easiest to include the right ovarian vessels as part of the
specimen after ligating them with 2-0 delayed absorb-
able suture

The focus turns medially to the interiliac, preaor-
tic, and aortocaval, nodal basins. The areolar sheath
over the proximal left common iliac artery and aor-
tic bifurcation is incised and the line of incision car-
ried cephalad along the lateral border of the anterior
surface of the aorta to the level of the left renal vein,
identifying the IMA in the process. The nodal tissue
between the proximal common iliac arteries is ele-
vated off the underlying left common iliac vein and
sacral promontory and resected. It is usually easiest to
remove the preaortic and aortocaval lymph nodes as a
single unit. The lateral margin of the preaortic fat pad
inferior to the IMA is reflected medially and the tis-
sue dissected from the anterior surface of the aorta. As
the dissection proceeds cephalad toward the left renal
vein, the preaortic fat pad is rotated medially and left
attached to the aortocaval nodes, which are carefully
extirpated from the groove between the vena cava and
aorta (Figure 12.5). Lumbar arteries and veins may
be encountered in this area, and they should be pre-
served if possible. The proximal lymphatic tissue pedi-
cle should be clipped just inferior to the left renal vein
before transecting the specimen, or it can be divided
using a vessel-sealing device.

Finally, attention is directed toward the left com-
mon iliac and left para-aortic nodal basins. The space
beneath the IMA is developed bluntly and a fixed or
handheld thin malleable retractor inserted caudad to
the IMA and placed on lateral traction. This maneu-
ver is usually sufficient to expose the entire field of

Right ovarian vein ligated and divided

Inferior vena cava

Right common
iliac artery

FIGURE 12.3 Para-aortic lymphadenectomy: Dissection of the right paracaval and precaval lymph

nodes.
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FIGURE 12.4 Para-aortic lymphadenectomy: Identification of the “fellow’s vein.”

dissection. If exposure to the left common iliac and
left para-aortic nodal basins is inadequate, these areas
can be approached from the left side by mobilizing the
descending and sigmoid colon medially, as previously
described. Alternatively, the IMA can be doubly ligated
with 2-0 silk sutures and divided. The areolar sheath
along the lateral border of the left common iliac artery
is incised and the incision extended cephalad along the

lateral surface of the aorta. The lymph-bearing tissue
lateral to the aorta is elevated and mobilized down to
the anterior longitudinal ligament of the vertebral bod-
ies and removed up to the level of the left renal vein
(Figure 12.6). The left ovarian artery is usually divided
at its origin and resected. The left ovarian vein should
be identified at its juncture with the left renal vein,
clipped (or suture ligated) and divided. The proximal

Left para-aortic nodal tissue

Aortic bifurcation Sigmoid mesentery

Inferior mesenteric artery

FIGURE 12.5 Para-aortic lymphadenectomy: Dissection of the preaortic lymph nodes.
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) Aorta
Inferior

mesenteric artery

Left ureter

Aortic bifurcation

Left renal vein

Left common iliac artery

FIGURE 12.6 Para-aortic lymphadenectomy: Medial mobilization of the descending colon facilitates
exposure to the left common iliac and left para-aortic nodal basins.

lymphatic tissue pedicle is clipped prior to transecting
it just inferior to the left renal vein or divided using a
vessel-sealing device. Failure to secure the large, proxi-
mal lymphatic tissue pedicles in the aortocaval and
para-aortic regions can result in accumulation of lym-
phatic fluid (lymphocyst) or continued lymphatic leak-
age and formation of chylous ascites.

In the majority of cases, the above dissection sat-
isfies the requirement for para-aortic lymphadenec-
tomy performed for staging purposes. On occasion,
the dissection will need to be extended cephalad to
remove the suprahilar lymph nodes if they are grossly
involved by metastatic ovarian cancer or endometrial
cancer. In this case, the hepatic and splenic flexures
of the transverse colon are completely mobilized,
allowing the ascending and descending colon to be
reflected medially past the midline, with full expo-
sure of the abdominal retroperitoneum. Gerota fascia
surrounding the kidney is dissected from the renal
hilum exposing the renal artery, vein, and ureter. The
suprahilar node-bearing tissue is meticulously dis-
sected from the underlying vascular structures, kid-
ney, and ureter.

The surgical field is irrigated and inspected for
hemostasis. The peritoneal incisions are left open, and
routine drain placement is unnecessary.

POSTOPERATIVE CONSIDERATIONS

Postoperative care following para-aortic lymphadenec-
tomy is similar to that for any other major abdominal
surgery and is usually dictated by the extent of the over-
all operation. The incidence of morbidity is somewhat
difficult to separate from that associated with concur-
rent procedures (e.g., ovarian cancer cytoreduction) but
ranges from 7% to 24%, with most occurrences being
related to intraoperative/postoperative hemorrhage,
lymphocyst formation, and paralytic ileus. Lymphocyst
formation is rarely symptomatic, but may be associated
with venous or ureteral compression and require percu-
taneous drainage by interventional radiology. Ureteral
injury is uncommon. Patients undergoing extensive
manipulation of the bowel (exteriorization) are prone
to slow return of bowel function, and diet advance-
ment should be adjusted accordingly. An indwelling
catheter is continued overnight and removed when
indicated for concurrent procedures. Routine thrombo-
embolic prophylaxis should be continued at least until
the patient is fully ambulatory. Criteria for discharge
include: afebrile without evidence of uncontrolled
infection, tolerating a normal diet without nausea or
vomiting, satisfactory bowel and bladder function, and
evidence of appropriate wound healing.
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Operative Note

PROCEDURE: PARA-AORTIC
LYMPHADENECTOMY

The peritoneum beneath the cecum was incised
cephalad along the right paracolic gutter and the
hepatic flexure mobilized medially. The incision was
taken around the cecum and extended along the base
of the small bowel mesentery to the inferior duodenal
fold, and the third part of the duodenum was care-
fully mobilized cephalad. An incision was created
lateral to the proximal sigmoid colon and extended
cephalad up to and including the splenic flexure. The
patient was placed in Trendelenburg position, and
the bowel was placed in a moist laparotomy pack and
exteriorized onto the abdominal wall. The areolar tis-
sue overlying the midpoint of the right common iliac
artery was incised, and the right common iliac lymph-
bearing tissue was elevated. The lateral paracaval fat
pad was mobilized medially up to the level of the left
renal vein. The node-bearing tissue was carefully dis-
sected cephalad along the surface of the vena cava up
to the proximal margin of resection and removed en
bloc. Communicating vessels were individually clipped
and divided. Attention was directed toward the aorta,
where an incision was created in the areolar sheath at
the bifurcation and extended cephalad along the ante-
rior surface of the aorta to the level of the left renal
vein. The preaortic lymphatic tissue was mobilized
medially across the anterior surface of the aorta, and
the dissection was extended to include the aortocaval
lymph nodes up to the level of the left renal vein. The
proximal pedicle of the dissection was secured with a
large hemo-clip before being divided. The descending
colon was mobilized medially, and the areolar tissue
overlying the left common iliac artery incised. The inci-
sion was extended cephalad along the lateral border of
the para-aortic nodal tissue up to the level of the left
renal vein. The lymphatic tissue bundle was separated
from its attachments down to the anterior surface of
the vertebral bodies and reflected cephalad, where the
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proximal pedicle of dissection was secured with a large
hemo-clip before being divided. The surgical field was
irrigated and satisfactory hemostasis was assured.

COMPLICATIONS

¢ The most common vascular injury is laceration
of the “fellow’s vein” on the anterior surface of
the vena cava.

e Extensive manipulation of the bowel predis-
poses to postoperative paralytic ileus.

e Proximal and distal lymphatic tissue pedicles
should be clipped, ligated, or divided using a
vessel-sealing device to reduce the risk of lym-
phatic fluid accumulation (lymphocyst, chylous
ascites).

Suggested Reading

1. Benedetti-Panici P, Maggioni A, Hacker N, et al. System-
atic aortic and pelvic lymphadenectomy versus resection
of bulky nodes only in optimally debulked advanced
ovarian cancer: a randomized clinical trial. ] Natl Cancer
Inst 2005;97:560-566.

2. Benedetti-Panici P, Scambia G, Baiocchi G, Matonti G,
Capelli A, Mancuso S. Anatomical study of para-aortic
and pelvic lymph nodes in gynecologic malignancies.
Obstet Gynecol 1992;79:498-502.

3. duBois A, Reuss A, Harter P, Pujade-Lauraine E, Ray-
Coquard 1, Pfisterer |, Arbeitsgemeinschaft Gynaekol-
ogische Onkologie Studiengruppe Ovarialkarzinom,
Groupe d’Investigateurs Nationaux pour I'Etude des
Cancers Ovariens. Potential role of lymphadenectomy in
advanced ovarian cancer: a combined exploratory analy-
sis of three prospectively randomized phase 111 multi-
center trials. ] Clin Oncol 2010;28:1733-1739.

4. Mariani A, Dowdy SC, Cliby WA, et al. Prospective
assessment of lymphatic dissemination in endometrial
cancer: a paradigm shift in surgical staging. Gynecol
Oncol 2008;109:11-18.

(c) 2015 Wolters Kluwer. All Rights Reserved.






CHAPTER

Simple

Robert E. Bristow

INTRODUCTION

The variations of simple (or superficial) vulvectomy can
be classified as partial or total, depending on the extent
of tissue excised. The purpose of partial simple vulvec-
tomy is to remove the skin and subcutaneous tissues
of the vulva affected by disease. Contemporary surgical
treatment strives to preserve as much normal tissue as
can be done safely without compromising the efficacy
of therapy and to achieve a cosmetic result, restoring
the vulva to as close to a normal appearance as possible.

The indications for and surgical principles of partial
simple vulvectomy are similar to those for total simple
vulvectomy described in Chapter 14. Partial simple vul-
vectomy is indicated for the treatment of 1) extensive
vulvar intraepithelial neoplasia that is not amenable
to ablative (e.g., CO, laser and cavitational ultrasonic
surgical aspirator) therapy or for lesions that require
complete pathological evaluation due to concern for an
underlying invasive cancer, 2) Paget disease of the vulva
with no evidence of an underlying adenocarcinoma, 3)
selected cases of lichen sclerosis unresponsive to medi-
cal management, and 4) specific benign lesions such
as extensive condyloma acuminata and hidradenitis
suppurativa. As partial simple vulvectomy is performed
for preinvasive disease, concomitant inguinofemoral
lymphadenectomy is not indicated. Lower genital tract
dysplasia may be multifocal; therefore, a thorough
examination of the vulva, vagina, and cervix for preinva-
sive and invasive disease is a prerequisite.

Surgical principles for partial simple vulvectomy dic-
tate only that a visibly disease-free margin of tissue be

Vulvectomy—~Partial

excised, usually 3 to 5 mm, and that the full thickness
of the involved skin or mucosa is removed. Additional
subcutaneous tissue may be excised to facilitate wound
closure as needed. The surgical approach should be
individualized and the extent of resection tailored to
the extent of disease. Usually, the vulvar lesion will be
sharply demarcated and frozen section examination of
surgical margins is unnecessary. The exception may be
vulvar Paget disease; however, the accuracy and utility
of frozen section surgical margins to guide the extent of
resection in this setting is debated.

PREOPERATIVE CONSIDERATIONS

In preparation for partial simple vulvectomy, all patients
should undergo a comprehensive history and physical
examination focusing on those areas that may indicate
a reduced capacity to tolerate surgery or disease-related
characteristics (e.g., primary lesion clinically suspicious
for invasive cancer, inguinal adenopathy) that would
contraindicate a conservative surgical approach. Routine
laboratory testing should include a complete blood
count, serum electrolytes, age-appropriate health screen-
ing studies, and electrocardiogram for women aged
50 years and older. Preoperative imaging is unnecessary.

Prophylactic antibiotics (Cephazolin 1, Cefotetan
1 to 2 g, or Clindamycin 800 mg) should be admin-
istered 30 minutes prior to incision, and thromboem-
bolic prophylaxis (e.g., pneumatic compression devices
and subcutaneous heparin) should be initiated prior to
surgery if the procedure is expected to last more than
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30 minutes. The instrumentation required includes a
basic vaginal surgery set and candy-cane or Allen Uni-
versal Stirrups (Allen Medical Systems, Cleveland,
OH). Enemas should be administered the evening
before surgery, but a full mechanical bowel preparation
IS unnecessary.

SURGICAL TECHNIQUE

Either general or regional anesthesia is acceptable.
The patient should be positioned in dorsal lithotomy
position using Allen-type or candy-cane stirrups with
the buttocks protruding slightly over the edge of the
operating table. The vulva and vagina are prepped and
a Foley catheter is placed. Examination under anes-
thesia should pay particular attention to the size and
topography of the vulvar lesion, mobility of surrounding
tissues, the vagina and cervix (to exclude a synchronous
lesion), and the inguinofemoral lymph nodes.

The surgical margins are outlined with a surgical
marking pen, allowing a 3- to 5-mm margin of normal-
appearing tissue in all directions. The resection is
typically limited to the skin of the vulva and mucosa
of the vaginal vestibule. Surgical planning at the time

of incision should give specific consideration to the
plan for wound closure and ensure that the wound can
be closed in a tension-free fashion. Primary closure
is achieved by raising the surrounding vulvar skin as
advancement flaps and suturing it to the mucosa of the
vestibule. If a tension-free closure is not achievable,
the wound can be left open and covered with a nonad-
herent dressing to close by secondary intention.

The typical skin incision for total simple vulvectomy
(Chapter 14) is oval-shaped and extends from an ante-
rior apex superior to the clitoris laterally through the
skin of the labia majora and medially to meet in the
midline at the perineal body (Figure 13.1). The inci-
sion for partial simple vulvectomy will encompass one
or more regions of vulva, encompassed by simple total
vulvectomy, defined by a midline axis and a transverse
axis through the introitus (Figure 13.1). As such, the
partial simple vulvectomy can be described as “ante-
rior,” “posterior,” “extended posterior,” “right or left
hemivulvectomy,” or some combination (e.g., “anterior,
right hemivulvectomy”). For cases of extensive disease
on the posterior vulva and perianal region, the incision
line extends posteriorly around the anus to the interglu-
teal cleft as far as necessary to encompass the disease
(“extended posterior vulvectomy”).

Anterior partial
simple vulvectomy

_y
Posterior partial
simple vulvectomy

Extended posterior partial
simple vulvectomy

FIGURE 13.1 Delineation of incision lines for total simple vulvectomy and variants of partial

simple vulvectomy.
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The following example is a left partial simple vulvec-
tomy. The incision line should be injected with local
anesthetic (1% plain lidocaine or 0.25% marcaine) to
1) improve postoperative pain control and 2) help
delineate the appropriate subcutaneous plane of dis-
section. The proper plane of dissection is better
defined anteriorly. As such, the incision and dissection
for partial simple vulvectomy is initiated anteriorly and
the posterior dissection, which may be accompanied
by more blood loss secondary to less well-defined tis-
sue planes, is deferred to the end of the procedure.
The incision is initiated at the apex of the vulva and
carried laterally over the labia majora to a point mid-
way between the apex and the perineal body as well
as down the midline, encompassing the disease with a
visibly disease-free margin. Generally, the knife blade
is used for the skin incision to preserve interpretability
of the surgical margins of resection. The electrosurgi-
cal unit (ESU) is used for all subsequent dissection to
minimize blood loss. Using the ESU, the dissection
proceeds into the superficial subcutaneous tissue until
the plane between the skin and labial fat pad becomes
apparent (Figure 13.2). This is the correct plane of
dissection for simple partial/total vulvectomy. The
labial fat pad should be spared to the greatest extent
possible to preserve the normal contour of the vulva.
However, the labial fat pad may need to be sacrificed,
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in part or in its entirety, to facilitate re-approximating
the skin edges and achieve a tension-free closure.

The dissection proceeds simultaneously from lateral
to medial and from anterior to posterior, down the mons
pubis and around the clitoris (or inclusive of the clito-
ris, if clitorectomy is required). Traction and counter-
traction should be applied by the surgeon and assistant
using a series of Allis clamps to facilitate exposure of
the correct plane of dissection. The medial incision is
extended inferiorly to meet the outline of the inner mar-
gin of resection. The skin incisions are then extended
further posteriorly to the base of the labia majora or
lower, depending on the extent of resection, and along
the perineal body. Dissection with the ESU is in the
subcutaneous plane and proceeds from lateral to medial
and posterior to anterior, working toward the inner
resection margin at the introitus. Superficial branches
of the internal pudendal artery are ligated and divided
as they are encountered. The specimen is removed and
hemostasis obtained by a combination of the ESU and
3-0 delayed absorbable sutures in figure-of-eight stitches
(Figure 13.3). In circumstances with disease extend-
ing to the perianal region, the posterior resection mar-
gins are carried around the anus to the intergluteal cleft.

Closure of the underlying fatty tissue layer with
interrupted stitches of 3-0 delayed absorbable suture
(layered closure) has the dual advantage of obliterating

Labial fat pad

FIGURE 13.2 Partial simple vulvectomy: Anterior and lateral dissection in the subcutaneous plane.
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Area of undermining of
subcutaneous material

FIGURE 13.3 Surgical defect after completed partial simple vulvectomy.

dead space to reduce the chance of seroma formation
and redistributing tension from the skin closure into
the subcutaneous tissues. Anteriorly, the skin edges are
re-approximated in a vertical direction using a series of
interrupted simple stitches or vertical mattress stitches
of 2-0 delayed absorbable suture. Laterally, the vulvar
skin is re-approximated to the mucosa of the vestibule,
again using a series of interrupted simple stitches or ver-
tical mattress stitches of 2-0 delayed absorbable suture
(Figure 13.4). It is especially important to avoid ten-
sion on the suture line in the region of the urethra, as
this may distort the urethra and affect micturition and/or
continence. If a tension-free closure cannot be obtained
in the periurethral region, the area should be left open,
dressed with Vaseline-impregnated gauze, and allowed
to heal by secondary intention. The posterior/lateral vag-
inal wall can be undermined, if necessary, and advanced
distally to reach the margin of the vulvar skin.

If the defect is not able to be closed in a tension-
free fashion, the lateral vulvar tissue is undermined and
advanced. The lateral vulvar tissue can be undermined
out to the medial thigh. Reducing hip flexion and
abduction may facilitate this process. Alternatively, one
or more rotational flaps of skin and subcutaneous tissue
(“rhomboid” flap) can be raised and advanced to cover
defects laterally or posteriorly, or a split-thickness skin
graft can be used to cover the defect.

POSTOPERATIVE CONSIDERATIONS

The primary issues during the postoperative period
are local wound care and pain control. Ambulation
should begin on postoperative day #1 or even the
evening of surgery for more limited resection cases.
Forced constipation may be advantageous in the
case of extensive posterior or perianal dissection.
Otherwise, no measures are required to restrict
bowel movements. A stool softener should be pre-
scribed routinely and continued for 1 to 2 weeks
postoperatively. The perineum should be kept clean
and dry. Sitz baths are to be avoided, as they tend
to macerate the tissue and increase the likelihood
of wound separation. The timing of Foley catheter
removal should be tailored to the extent of resection
and proximity to the urethra. If the margins of resec-
tion are remote from the urethra and unlikely to be
exposed to urine during voiding, then the catheter
is removed on postoperative day #1. If the resection
involves the distal urethra or the margins are in close
proximity, it may be advisable to leave the catheter
in place for several days until the raw wound edges
have sealed. Discharge from the hospital is indi-
cated once adequate pain control is achieved with
oral analgesia and the patient is tolerating a regular
diet.
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FIGURE 13.4 Closure of operative defect after partial simple vulvectomy.

Operative Note

PROCEDURE: SIMPLE
VULVECTOMY—PARTIAL

The vulvar lesion was demarcated with a 3- to 5-mm mar-
gin of normal-appearing tissue using a surgical marking
pen prior to prepping and draping the vulva and perineum.
The resection line was injected with 0.25% marcaine
solution. The anterior vulvar incision was created using
the knife blade. The specimen was grasped with Allis
clamps and the ESU was used to develop the correct
plane of dissection in the subcutaneous tissue beginning
anteriorly and working from lateral to medial and anterior
to posterior. The dissection was carried inferiorly, lateral
to the clitoris, and around the lateral aspect of the introi-
tus. Superficial branches of the internal pudendal artery
were ligated and divided as they were encountered. The
posterior vulvar incision was extended using the knife
blade and the subcutaneous tissue dissection continued
using the ESU. The specimen was excised and hemosta-
sis achieved using a combination of 3-0 delayed absorb-
able suture ligatures and electrocautery.

The lateral skin and subcutaneous tissue of the vulva
was undermined out to the medial thigh and an advance-
ment flap was raised. The posterior and lateral vaginal
margins or resection were similarly undermined to achieve
satisfactory mobility for a tension-free closure. The

underlying subcutaneous tissue was re-approximated in
layers using interrupted stitches of 3-0 delayed absorbable
suture. The skin edges were re-approximated with 2-0
delayed absorbable sutures in vertical mattress stitches.
The closure was tension-free and hemostatic.

COMPLICATIONS

e Tension on the wound closure will lead to
wound breakdown with potential infection and
tissue necrosis.

¢ The most common complications after partial
simple vulvectomy are wound separation and
infection, urinary tract infection, and thrombo-
embolic events.

Suggested Reading
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Simple

Robert E. Bristow

INTRODUCTION

The purpose of the total simple vulvectomy is removal
of the skin and subcutaneous tissues of the vulva. Total
simple vulvectomy is associated with a less appeal-
ing cosmetic alteration in the vulva compared to the
partial resection procedure described in Chapter 13.
Total simple vulvectomy is indicated for treatment
of: 1) extensive vulvar intraepithelial neoplasia that
is not amenable to ablative (e.g., CO, laser and cavi-
tational ultrasonic surgical aspirator) therapy or for
lesions that require complete pathological evaluation
to exclude an underlying invasive cancer, 2) Paget dis-
ease of the vulva without suspicion for an underlying
adenocarcinoma, 3) selected cases of lichen sclerosis
unresponsive to medical management, and 4) specific
benign lesions such as extensive condyloma acuminata
and hidradenitis suppurativa. As total simple vulvec-
tomy is performed for preinvasive disease, concomitant
inguinofemoral lymphadenectomy is not indicated.
Lower genital tract dysplasia may be multifocal; there-
fore, a thorough examination of the vagina and cervix
for preinvasive and invasive disease is a prerequisite.
As with partial simple vulvectomy, a visibly dis-
ease-free margin of the full thickness of vulvar skin
and mucosa is all that is required, usually 3 to 5 mm.
The classic total simple vulvectomy removes the vul-
var skin and superficial fat including the clitoris with
prepuce, the labia minora, the labial fat pads, and the
labia majora to the junction of the hair-bearing and
non-hair-bearing skin. Contemporary practice dictates
a more individualized approach tailored to the extent

Vulvectomy—Total

of disease with regard to the clitoris. If the clitoris is
uninvolved by disease, it should be preserved.

PREOPERATIVE CONSIDERATIONS

In preparation for total simple vulvectomy, all patients
should undergo a comprehensive history and physi-
cal examination focusing on those areas that may
indicate a reduced capacity to tolerate surgery or
disease-related characteristics (e.g., primary lesion
clinically suspicious for invasive cancer, and ingui-
nal adenopathy) that might dictate a more radical
surgical approach. Routine laboratory testing should
include a complete blood count, serum electrolytes,
age-appropriate health screening studies, and elec-
trocardiogram for women aged 50 years and older.
Preoperative imaging is unnecessary.

Prophylactic antibiotics (Cephazolin 1, Cefotetan
1 to 2 g, or Clindamycin 800 mg) should be admin-
istered 30 minutes prior to incision, and thromboem-
bolic prophylaxis (e.g., pneumatic compression devices
and subcutaneous heparin) should be initiated prior to
surgery. The instrumentation required includes a basic
vaginal surgery set and candy-cane or Allen Universal
Stirrups (Allen Medical Systems, Cleveland, OH).
Enemas should be administered the evening before
surgery. Preoperative mechanical bowel preparation
(oral polyethylene glycol solution or sodium phosphate
solution with or without bisacodyl) is unnecessary
unless an extensive resection is anticipated around the
anus including the anal skin.
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SURGICAL TECHNIQUE

Either general or regional anesthesia is acceptable.
The patient should be positioned in dorsal lithotomy
position using Allen-type or candy-cane stirrups with
the buttocks protruding slightly over the edge of the
operating table. The vulva and vagina are prepped and
a Foley catheter placed. Examination under anesthesia
should pay particular attention to the size and topog-
raphy of the vulvar lesion(s), the vagina and cervix (to
exclude a synchronous lesion), and the inguinofemo-
ral lymph nodes.

The outer and inner surgical margins of dissection
are outlined with a surgical marking pen. The typi-
cal outer skin incision for total simple vulvectomy is
oval shaped and extends from an anterior apex supe-
rior to the clitoris laterally through the skin of the
labia majora and medially to meet in the midline at
the perineal body (Figure 14.1). For cases of exten-
sive disease on the posterior vulva and perianal region,
the incision line extends posteriorly around the anus
to the intergluteal cleft as far as necessary to encom-
pass the disease. The inner incision circumscribes the
vaginal vestibule, extends around the urethra, and may
extend anteriorly around the prepuce of the clitoris if
clitorectomy is not required. The incision line should
be injected with local anesthetic (1% plain lidocaine
or 0.25% marcaine) for the purposes of postoperative
pain control and to help delineate the appropriate sub-
cutaneous plane of dissection.

Total simple f{(\

vulvectomy

Extended total
simple vulvectomy

7

The incision for total simple vulvectomy is initiated
at the apex of the vulva and carried laterally over the
labia majora to a point midway between the apex and
the perineal body. Generally, the knife blade is used
for the skin incision to preserve interpretability of the
surgical margins of resection. The electrosurgical unit
(ESU) is used for all subsequent dissection to minimize
blood loss. Using the ESU, the dissection proceeds
into the superficial subcutaneous tissue until the plane
between the skin and labial fat pad becomes apparent
(Figure 14.2). This is the correct plane of dissection
for simple partial/total vulvectomy. In the typical case,
the labial fat pad will need to be removed to facilitate
a tension-free wound closure. However, if there is suf-
ficient laxity in the lateral vulvar skin, the labial fat pad
may be preserved. The dissection proceeds from ante-
rior to posterior (down the mons pubis) and from lateral
to medial (across the labia majora). Traction and coun-
tertraction using a series of Allis clamps on the speci-
men and preserved vulvar tissue should be applied by
the surgeon and assistant to facilitate exposure of the
correct plane of dissection.

If clitorectomy is to be performed, the anterior
dissection is extended inferiorly, removing a wedge-
shaped area of tissue (to facilitate closure) down to the
suspensory ligament of the clitoris. The clitoris and its
associated vasculature are clamped and divided just
beneath the skin and vestibular mucosa and suture
ligated with 2-0 delayed absorbable suture. For sim-
ple vulvectomy, there is no need to dissect into the

Inner incision

FIGURE 14.1 Delineation of incision lines for total simple vulvectomy variations.
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FIGURE 14.2 Total simple vulvectomy: Anterior and lateral dissection in the subcutaneous plane.

deeper tissue around the base of the clitoral shaft, as
the venous plexus in this area can produce troublesome
bleeding if injured. If clitorectomy is not required, the
anterior dissection in the subcutaneous tissue is car-
ried down to the prepuce of the clitoris, which is then
circumscribed, and the incision line is extended later-
ally and inferiorly to meet the inner incision. Bisecting
the anterior half of the specimen down to the clitoral
prepuce may facilitate making the circumscribing inci-
sion for clitoral preservation (Figure 14.3).

Once this phase of the dissection has been completed,
the lateral skin incisions are extended further posteriorly
to the base of the labia majora or lower, depending on
the extent of posterior vulvar resection, and across the
perineal body. Dissection with the ESU is in the subcu-
taneous plane and proceeds from lateral to medial and
posterior to anterior, working toward the inner incision
at the introitus. The superficial branches of the inter-
nal pudendal artery are ligated and divided as they are
encountered. A separate inner incision is created around
the urethral meatus and around the introitus just distal
to the hymenal ring (unless disease extends onto the
hymenal ring into the vagina canal). The lateral dissec-
tion plane is carried medially to connect with the inner
incisions. Alternatively, if the specimen is split down
the midline during clitoral preservation, this incision is

carried around the urethra and continued to the inner
incision on either side. The specimen is removed and
hemostasis obtained by a combination of the ESU and
3-0 delayed absorbable sutures in figure-of-eight stitches.

The most important aspect of closing the vulvar
defect is that the re-approximation of tissue edges be
tension-free. If necessary to facilitate closure, the labial
fat pads and some of the anterior vulvar subcutaneous
tissue may be removed. The subcutaneous tissue of the
lateral vulva is undermined out the medial thigh and
advanced to reach the mucosa of the vaginal vestibule.
The posterior and lateral vaginal walls can be under-
mined and advanced if necessary. Reduction of hip flex-
ion and abduction will facilitate closure. Anterior to the
urethra, the skin edges are re-approximated in a vertical
direction using a series of interrupted simple stitches
or vertical mattress stitches of 2-0 delayed absorbable
suture. Closure of the underlying fatty tissue layer with
interrupted stitches of 3-0 delayed absorbable suture
(layered closure) has the dual advantage of obliterating
dead space to reduce the chance of seroma formation
and redistributing tension from the skin closure into
the subcutaneous tissues. Laterally, the vulvar skin is
re-approximated to the mucosa of the vestibule, again
using a series of interrupted simple stitches or verti-
cal mattress stitches of 2-0 delayed absorbable suture.
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FIGURE 14.3 Surgical defect after completed total simple vulvectomy.

Excessive dead space within the lateral subcutaneous
tissue should be obliterated using the layered closure
technique prior to skin closure. The posterior vulva
can be closed in either a vertical or transverse fashion,
whichever produces the best cosmetic result with the
least amount of tension (Figure 14.4). Tension on the
suture line in the region of the urethra may distort the
anatomy and affect micturition and/or continence. If
efforts to achieve a tension-free closure fail, the wound
can be left open and covered with a nonadherent dress-
ing to close by secondary intention.

POSTOPERATIVE CONSIDERATIONS

During the immediate postoperative period, specific
attention should be directed toward pain control and
keeping the vulvar area clean and dry. Sitz baths are
not recommended, as they tend to macerate the tis-
sue and increase the likelihood of wound separation.
Ambulation should begin on postoperative day #1.
Forced constipation for several days will help reduce the
risk of contamination of the surgical wound in the case
of extensive posterior or perianal dissection. Otherwise,

no measures are required to restrict bowel movements.
A stool softener should be prescribed routinely and con-
tinued for 1 to 2 weeks postoperatively. The timing of
Foley catheter removal should be tailored to the extent
of resection and proximity to the urethra. If the margins
of resection are remote from the urethra and unlikely to
be exposed to urine during voiding, then the catheter
can be removed on postoperative day #1. If the resec-
tion involves the distal urethra or the margins are in
close proximity, it may be advisable to leave the catheter
in place for several days until the raw wound edges have
sealed. Discharge from the hospital is indicated once
adequate pain control is achieved with oral analgesia
and the patient is tolerating a regular diet.

Operative Note

PROCEDURE: SIMPLE
VULVECTOMY—TOTAL

A surgical marking pen was used to delineate the vulvec-
tomy resection, beginning at the apex above the clitoris
on the mons pubis, extending inferiorly and laterally along
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FIGURE 14.4 Closure of operative defect after total simple vulvectomy.

the junction of the hair-bearing and non-hair-bearing tis-
sue of the labia majora, crossing the perineal body and
meeting in the midline. A 3- to 5-mm margin of normal-
appearing tissue was ensured in all directions. A second,
inner incision was delineated with the surgical marking
pen just distal to the hymenal ring and circumscribing the
urethra and clitoris. The vulva was prepped and draped
and a Foley catheter inserted. Both outer and inner inci-
sion lines were injected with 0.25% marcaine solution.
The resection was initiated anteriorly by incising
the skin of the mons pubis and lateral vulva with the
knife blade and extending the skin incision down to a
level approximating the midpoint of the introitus. The
specimen was grasped with Allis clamps and the ESU
was used to develop the correct plane of dissection in
the subcutaneous tissue beginning anteriorly and work-
ing from lateral to medial and anterior to posterior.
The labial fat pads were preserved. The anterior por-
tion of the specimen was bisected down the midline
to the level of the prepuce of the clitoris. This incision
was carried inferiorly, circumscribing the clitoris and
urethra to join the inner incision at the introitus. The
lateral vulvar incisions were extended posteriorly and
medially across the perineal body using the knife blade.
The subcutaneous tissue dissection was continued with

the ESU, working from lateral to medial and from pos-
terior to anterior toward the inner incision line. Super-
ficial branches of the internal pudendal artery were
ligated and divided as they were encountered. The
inner incision was completed using the cutting current
of the ESU and the specimen excised. Hemostasis was
achieved using a combination of 3-0 delayed absorbable
suture ligatures and electrocautery.

The anterior and lateral skin and subcutaneous tissue
of the vulva were undermined out to the medial thigh.
Interrupted simple stitches of 3-0 delayed absorbable
suture were used to re-approximate the subcutaneous
tissue and fat anteriorly and laterally on either side of
the vulva. Anteriorly, the skin edges were closed in a
vertical direction using a series of vertical mattress
sutures of 2-0 delayed absorbable suture down to the
clitoris. The lateral vulvar skin edges were re-approxi-
mated to the mucosa of the vestibule, again using a
series of vertical mattress stitches or interrupted simple
stitches of 2-0 delayed absorbable suture. The poste-
rior vaginal wall was undermined and advanced distally,
and the posterior vulvar defect closed in a transverse
direction using vertical mattress stitches of 2-0 delayed
absorbable suture. The closure was tension-free and
hemostatic.
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COMPLICATIONS
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Tension on the wound closure should be
avoided, as this will lead to wound breakdown
with potential infection and tissue necrosis.
Total simple vulvectomy produces an undesir-
able cosmetic result and should not be under-
taken if a more conservative resection will yield
adequate disease control.

The most common complications after total
simple vulvectomy are wound separation and
infection, urinary tract infection, and thrombo-
embolic events.

Excessive deep dissection in the region of the
clitoral shaft can be associated with profuse
bleeding from the associated venous plexus.

Suggested Reading
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INTRODUCTION

Radical vulvectomy has two major variations: en bloc
radical vulvectomy and bilateral inguinal lymphad-
enectomy and the technique with separate vulvar and
groin incisions. Historically, all cases of vulvar cancer
were treated by the classic en bloc radical vulvectomy
popularized by Stanley Way in the 1950s and 1960s.
This procedure demonstrated superior outcomes com-
pared to simple vulvectomy and as a result became the
therapeutic approach for virtually all cancers of the
vulva. Advances in the understanding of disease etiol-
ogy, natural history, and prognostic factors precipitated
changes in practice focusing more on individualization
of care and paralleled the more contemporary reali-
zation that it is possible to adhere to the important
principles of wide excision of the primary tumor and
diagnostic/therapeutic removal of groin lymph nodes
without performing radical vulvectomy with bilateral
inguinal lymphadenectomy on all patients. In addi-
tion, recent advances in irradiation therapy combined
with sensitizing chemotherapy have greatly reduced
the requirement for radical vulvectomy as primary
treatment of locally advanced vulvar cancer. Today, the
procedure using separate groin incisions (or wide radi-
cal excision, described in Chapter 17) is the preferred
technique for most cases of locally advanced disease
not amenable to treatment with chemoradiation, since
it is associated with less risk of wound breakdown and
overall morbidity.

The most common indication for radical vulvec-
tomy is invasive squamous carcinoma of the vulva

Radical Vulvectomy

Stages II-IVA: nonlateralized T2 lesions (>2 c¢m in
maximal diameter), T3 lesions (adjacent spread to the
lower urethra, vagina, or anus), and T4 lesions (spread
to the upper urethra, bladder or rectal mucosa, or
pubic bone) not amenable to radical wide excision or
combined chemoradiation. Additional indications may
include extensive Paget disease of the vulva with an
underlying adenocarcinoma, advanced adenocarci-
noma of the Bartholin gland with infiltration of vulvar
soft tissues, locally advanced vulvar melanoma with-
out evidence of regional or distant spread, and exten-
sive verrucous carcinoma of the vulva (generally not
treated with radiation therapy, which may aggravate
the disease and lead to dedifferentiation). Extensive
hidradenitis suppurativa not amenable to more con-
servative resection may also be managed by radical
vulvectomy, although there is no requirement for for-
mal node dissection.

Traditionally, radical vulvectomy is defined by
a visibly normal tissue resection margin of at least
2 c¢m in all directions; the deep margins of resec-
tion are the pubic aponeurosis anteriorly, the pubic
rami and superficial perineal fascia laterally, and
the levator plate/ischiorectal fossa/anal sphincter
posteriorly. At least one study has suggested that a
1 ¢m margin of uninvolved tissue prior to pathologi-
cal processing may be adequate, and this is particu-
larly applicable to the areas of the perineal body/
rectovaginal septum and introitus/urethra, where a
2-cm surgical margin may be impractical due to the
proximity of underlying or juxtaposed structures to
be retained.
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PREOPERATIVE CONSIDERATIONS

In preparation for radical vulvectomy, all patients
should undergo a comprehensive history and physical
examination focusing on those areas that may indicate
a reduced capacity to tolerate surgery. The vagina and
cervix should be thoroughly evaluated to exclude a syn-
chronous lesion or metastatic lesion. Routine laboratory
testing should include a complete blood count, serum
electrolytes, age-appropriate health screening studies,
and electrocardiogram for women aged 50 years and
older. Preoperative computed tomography imaging of
the abdomen and pelvis is advisable, particularly if the
groin nodes are clinically suspicious. A chest radiograph
should be obtained, or alternatively computed tomogra-
phy scanning can be extended to include the chest.
Prophylactic antibiotics (Cephazolin 1, Cefotetan
1 to 2 g, or Clindamycin 800 mg) should be admin-
istered 30 minutes prior to incision, and thromboem-
bolic prophylaxis (e.g., pneumatic compression devices
and subcutaneous heparin) should be initiated prior to
surgery. The instrumentation required includes a basic
vaginal surgery set and Allen Universal Stirrups (Allen
Medical Systems, Cleveland, OH). Enemas should be
administered the evening before surgery. Preopera-
tive mechanical bowel preparation (oral polyethylene
glycol solution or sodium phosphate solution with or
without bisacodyl) combined with forced constipation
for a period of several days may facilitate healing by
reducing the likelihood of fecal contamination of the
incision in the immediate postoperative period if there
is an extensive posterior component to the dissection.

SURGICAL TECHNIQUE

Either general or regional anesthesia is acceptable. The
patient should be positioned in dorsal lithotomy posi-
tion using Allen-type stirrups with the buttocks pro-
truding slightly over the edge of the operating table.
The vulva, vagina, and thighs are prepped and a Foley
catheter is placed. Examination under anesthesia
should pay particular attention to the size and topogra-
phy of the vulvar lesion, the vagina and cervix, and the
groin lymph nodes.

En bloc radical vulvectomy includes removal of the
vulva, mons pubis, and a contiguous “horn” of skin and
underlying fatty tissue extending from the vulva over
each groin (Figure 15.1). The skin incision is outlined

and consists of a curvilinear incision connecting a point
2 ¢cm medial and 2 ¢m inferior to each anterior superior
iliac spine and extending along the superior border of
the mons pubis. Lateral incisions are created by extend-
ing downward along the groin crease into the labiocru-
ral folds on each side. The lateral incisions are carried
into the posterior vulva and directed medially and ante-
rior to the anus tailored to the extent of disease.

The procedure is best initiated by starting anteriorly,
with the patient’s thighs flexed at a 15° angle in the Allen
stirrups; the legs are repositioned into hyperflexion later to
facilitate the posterior dissection. Using the knife blade,
the skin of the anterior portion of the specimen is incised
down to midpoint of the vulva. The electrosurgical unit
(ESU) is utilized for deeper dissection.

The anterior curvilinear incision is extended into
the deep tissues between the lower abdominal wall
and upper border of the mons pubis, through Camper’s
fascia and Scarpa’s fascia, exposing the lower border
of the anterior rectus sheath fascia and inguinal liga-
ments. An advancement flap of anterior abdominal wall
skin and subcutaneous fat is then raised superiorly
from the anterior rectus sheath to facilitate incision
closure. This flap can be extended as far as the umbi-
licus if necessary. Working inferiorly, the subcutane-
ous tissue is dissected off the underlying symphysis
pubis, and the lateral incisions of each groin are car-
ried into the subcutaneous tissue and extended down
to the labiocrural folds, exposing the femoral triangle
on each side (Figure 15.2). The superficial epigastric
and external pudendal vessels are ligated with 2-0 or
3-0 delayed absorbable suture and divided as they are
encountered. At this point, the bilateral inguinofemoral
lymphadenectomy is performed (Chapter 16).

Following completion of the inguinofemoral lymph-
adenectomy, the anterior portion of the specimen is
undermined along the fascia of the anterior abdomi-
nal wall and medial thigh. Closed suction drains are
placed in each groin and brought out through sepa-
rate incisions in the lateral abdominal wall. The groin
incisions are closed in layers using interrupted simple
stitches of 3-0 delayed absorbable suture. The skin
can be closed with staples or a series of vertical mat-
tress sutures of 2-0 or 3-0 delayed absorbable sutures.
The legs are repositioned into hyperflexion (45° or
more) to provide exposure for the lower vulvar dissec-
tion (Figure 15.3). The labiocrural fold incisions are
extended lateral to the labial fat pads, past the perineal
body, and then directed medially around the anus and
meeting in the midline. The specimen is drawn sharply
downward and separated from the symphysis pubis
until the lower border of the pubic arch is reached.
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FIGURE 15.1 En bloc radical vulvectomy: Extent of the incision encompassing the entire vulva and a
“horn” of contiguous skin and subcutaneous tissue overlying each groin.

The dissection is taken down to the pubic aponeurosis
and the suspensory ligament of the clitoris, the clitoral
shaft, and clitoral vessels are clamped, divided, and the
pedicle(s) secured with 1-0 delayed absorbable suture
ligatures.

The lateral incisions are developed down to the pubic
arches and the specimen dissected from the inferior
urogenital diaphragm working medially. The inferior
pudendal vessels are ligated with 2-0 or 3-0 delayed
absorbable suture and divided. The inner vulvar inci-
sion is created circumscribing the urethra and vaginal
introitus. The dissection is carried inferiorly along the
inferior fascia of the urogenital diaphragm and around
the urethra, which is identified by palpating the Foley
catheter. The specimen is reflected inferiorly and dis-
sected off the perineal body (Figure 15.4). The poste-
rior dissection is completed by working from lateral to
medial, carefully dissecting the deep vulvar tissue from
the external anal sphincter and meeting in the midline
at the posterior fourchette.

Primary closure of the en bloc radical vulvectomy
defect requires that the incision margins be approxi-
mated in a tension-free fashion, which is especially
important in the areas of the urethra and vagina. If the
defect cannot be closed without tension, one of a vari-
ety of rotational or pedicle-based flaps can be utilized,
however, a discussion of these is beyond the scope of
this text. The anterior extent of the defect was closed
following completion of the inguinal lymphadenectomy.
The thighs are taken out of hyperflexion and the lateral
margins of the defect are undermined along the fascial
investments of the anterior and medial thighs. The dis-
tal vaginal wall can be undermined for a short distance
circumferentially, but extensive dissection around the
urethra should be minimized. The wound is closed in
layers with deep sutures of 2-0 or 3-0 delayed absorbable
suture to obliterate dead space. Closed suction drains
can be placed prior to closing the deep tissue layer and
brought out through separate stab incisions. Anterior
to the urethra, the skin edges are re-approximated in
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Symphysis pubis Diverticular process with

Anterior rectus sheath fascia round ligament

External inguinal ring Superficial epigastric
vessels ligated

Inguinal ligament

Lateral incision
of groin “horn”

FIGURE 15.2 En bloc radical vulvectomy: Anterior incision exposing abdominal wall and groin node
dissection beds.

Groin incisions closed

Symphysis pubis

Labial crural fold

FIGURE 15.3 En bloc radical vulvectomy: Vulvectomy phase after closure of groin defects; the specimen
is dissected from the symphysis pubis.
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Clitoral vessels ligated

Inferior fascia of
urogenital diaphragm

FIGURE 15.4 En bloc radical vulvectomy: Posterior dissection of vulvectomy phase.

a vertical direction. Closure of the skin and superficial
fat is best accomplished by a series of interrupted verti-
cal mattress stitches of 2-0 delayed absorbable suture
(Figure 15.5). If a tension-free closure cannot be
obtained in the periurethral region, the area should be
left open, dressed with Vaseline-impregnated gauze,

Separate incision radical vulvectomy and bilateral groin
lymph node dissection accomplishes the same surgical
objective as the en bloc procedure without removing
the skin overlying each groin or a bridge of skin and

and allowed to heal by secondary intention subcutaneous fat between the central vulvar resection

FIGURE 15.5 En bloc radical vulvectomy: Primary closure.
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and each groin node dissection (Figure 15.6). For
separate incision radical vulvectomy, the bilateral groin
lymph node dissections are performed first (Chapter
16); the incisions are closed and the legs repositioned
before proceeding to the vulvectomy. The outer and
inner surgical margins of dissection to encompass the
central vulvar resection described above are outlined
with a surgical marking pen. The knife blade is used
to make the oval-shaped outer skin incision, which
extends from an anterior apex in the mons pubis lat-
erally through the skin of the labia majora and medi-
ally to meet in the midline at the perineal body. The
ESU is used for the remainder of the dissection. With
the exception of removing the “horns” of tissue in the
en bloc radical vulvectomy, the dissection and closure
for separate incision radical vulvectomy is the same as
described above.

POSTOPERATIVE CONSIDERATIONS

Radical vulvectomy, whether en bloc or as separate
incision, with bilateral inguinal lymphadenectomy is
associated with a substantial risk (75%) of early postop-
erative complications, most notably wound breakdown
and infection, thromboembolic events, urinary tract
infection, and lower extremity lymphedema. Because
of the extensive nature of the en bloc resection, elderly
patients or those with preexisting cardiovascular dis-
ease are prone to myocardial infarction and cerebro-
vascular accidents. Late complications include sexual
dysfunction, pelvic floor relaxation (e.g., cystocele and

rectocele), urinary incontinence, and chronic lower
extremity lymphedema. Rarely, osteomyelitis of the
pubic bone can occur.

If there are no concerns about disrupting the vul-
var closure, ambulation should be initiated as early as
possible in the postoperative period. To reduce ten-
sion on the incision lines, the patient should be posi-
tioned with the hips slightly flexed while in bed. As
with simple vulvectomy, sitz baths should be avoided,
and the vulvar area should be kept clean and dry.
Routine thromboembolic prophylaxis should include
both mechanical and pharmacologic measures until
the patient is fully ambulatory; pharmacologic prophy-
laxis should be continued for a period of several weeks
thereafter. The Foley catheter is removed once the
patient is ambulatory but may be continued for 7 days
il there has been extensive periurethral dissection.
Diet can be advanced as tolerated. Forced constipa-
tion is unnecessary unless there has been a significant
posterior (perianal) dissection, and avoidance of fecal
contamination is desirable. Because of the risk of
lymphedema of the lower extremities, it is advisable to
have the patient fitted for anti-edema stockings in the
immediate postoperative period.

Operative Note

PROCEDURE: RADICAL VULVECTOMY

The patient was positioned in dorsal lithotomy posi-
tion in Allen-type stirrups with the buttocks pro-
truding slightly over the edge of the operating table

Extended posterior
resection

FIGURE 15.6 Separate incision radical vulvectomy: Lines of incision.
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and the thighs flexed at 15°. The en bloc radical
vulvectomy incision was outlined with a marking pen
and extended from a point 2-cm medial and 2-cm
inferior to each anterior superior iliac spine in a cur-
vilinear fashion along the superior border of the mons
pubis. The lateral incisions were drawn along the
groin creases bilaterally, through the labiocrural folds,
and into the posterior vulva meeting in the midline
anterior to the anus. The anterior aspect of the inci-
sion was created with the knife blade and taken down
to the midpoint of the vulva. The ESU was used to
take the dissection down to the anterior abdominal
wall fascia and inguinal ligament and to mobilize the
“horns” of subcutaneous tissue overlying each groin.
The superficial epigastric and external pudendal ves-
sels were ligated and divided. An advancement flap
of anterior abdominal wall skin and subcutaneous fat
was created by undermining the upper margin of the
incision superiorly. Bilateral groin lymphadenectomy
was performed with removal of the superficial ingui-
nal and deep femoral lymph nodes bounded by the
femoral triangle (inguinal ligament, medial border of
the sartorius muscle, and lateral border of the adduc-
tor longus muscle). The thighs were then flexed and
closed suction drains were placed in the node dis-
section beds and brought out through separate inci-
sions in the lower lateral anterior abdominal wall.
The groin incisions were irrigated and the deep tissue
was closed in layers with interrupted stitches of 3-0
delayed absorbable suture. The groin skin incisions
were then closed with a series of vertical mattress
stitches of 3-0 delayed absorbable suture.

Attention was then directed to the vulvar resection.
The thighs were repositioned into hyperflexion to pro-
vide adequate exposure. The labiocrural fold incisions
were extended lateral to the labial fat pads into the
posterior vulva and medially, meeting in the midline
anterior to the anus. The anterior specimen was dis-
sected off the pubic aponeurosis and the clitoral shaft
and associated vessels were clamped, divided, and
ligated with 2-0 delayed absorbable suture. Laterally,
the dissection was developed down to the pubic arches
and carried medially along the inferior fascia of the
urogenital diaphragm. The inferior pudendal vessels
were clamped, divided, and ligated with 3-0 delayed
absorbable suture. An inner incision was created with
the knife blade circumscribing the urethra and vaginal
introitus. The ESU was used to extend the dissection
into the subcutaneous tissue and unify the central dis-
section plane with those of the lateral dissections on
either side. The specimen was drawn downward and
the posterior dissection was completed by using the
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ESU to dissect the posterior vulvar tissue from the
underlying external anal sphincter and posterior four-
chette. All dissection areas were irrigated, inspected,
and noted to be hemostatic.

To facilitate a tension-free closure, the lateral mar-
gins of the vulvar resection were undermined along
the fascial investments of the anterior and medial
thighs. The anterior abdominal wall advancement
flap was drawn downward, and the vulvar defect was
closed in layers with deep sutures of 3-0 delayed
absorbable suture to obliterate dead space. Anterior
to the urethra, the skin edges were re-approximated
in a vertical direction using a series of interrupted
vertical mattress stitches of 2-0 delayed absorbable
suture. The lateral margins were re-approximated to
the vaginal introitus using interrupted vertical mat-
tress stitches of 2-0 delayed absorbable suture, with
care taken to avoid tension on the periurethral tissue.
The posterior vulva was closed using the same tech-
nique, with the suture line oriented vertically and to
either side of the anus.

® Wound breakdown with potential infection
and tissue necrosis occur in as many as 60% of
patients undergoing en bloc radical vulvectomy.

e Thromboembolic events and lower extremity
lymphedema are common complications in the
early postoperative period.

e Elderly patients undergoing radical vulvectomy
are susceptible to myocardial infarction and
cerebrovascular accidents.

¢ Late complications include sexual dysfunction,
pelvic relaxation, and chronic lower extremity

lymphedema.
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Robert E. Bristow

INTRODUCTION

Inguinal lymphadenectomy is primarily indicated for
the diagnostic assessment and/or treatment (resec-
tion of gross adenopathy) of squamous carcinoma of
the vulva. Inguinal lymphadenectomy is an essential
component of therapy for almost all patients under-
going primary surgery for vulvar cancer of squamous
histology. With the exception of patients with low-risk
Stage IA disease (lateralized lesion, tumor size <2 cm,
maximum depth of invasion =1 mm, absence of lym-
phovascular space invasion, clinically negative groins),
either unilateral or bilateral inguinal lymphadenectomy
is indicated depending on the size, location, and later-
ality of the primary lesion. Recent data indicate that
sentinel lymph node biopsy may be a safe and accurate
alternative to inguinal lymphadenectomy for patients
with Stage 1 and Il squamous tumors. Inguinal lym-
phadenectomy is also indicated for patients with inva-
sive adenocarcinoma of the vulva and vulvar melanoma
as well as patients with invasive cancer of the lower
one-third of the vagina. Rarely, inguinal lymphadenec-
tomy is performed for the purpose of resecting gross
lymph node metastases and surrounding subclinical
nodal disease as part of the therapeutic approach to
selected patients with advanced ovarian or endometrial
cancers.

The superficial inguinal lymph nodes are almost
always the primary node basin for cancers of the vulva
and usually include 8 to 10 lymph nodes. The deep
femoral nodes usually consist of three to five nodes, are
located beneath the cribriform fascia, and are generally

Inguinal Lymphadenectomy

thought to represent the secondary node basin before
drainage into the deep pelvic nodes occurs. The most
proximal deep femoral node, Cloquet’s node, is located
in the femoral canal just beneath the inguinal ligament.
Lymphatic drainage of the vulva follows a systematic
flow pattern from the posterior vulva to the anterior
region on either side, always running medial to the
labiocrural fold. The mons pubis and anterior vulva
contain drainage pathways to the contralateral groin
(Figure 16.1). For lateralized lesions (=2 ¢m from
the midline) in the mid- to posterior-vulva, a unilateral
inguinal lymphadenectomy is sufficient unless there
are grossly suspicious or pathologically positive nodes
in the ipsilateral groin. For lesions located <2 ¢m from
the midline, lesions on the anterior vulva, and patients
with grossly or pathologically positive ipsilateral groin
nodes, a bilateral inguinal lymphadenectomy is the pro-
cedure of choice. The risk of pelvic node metastasis
increases directly with the size and number of ingui-
nal nodes involved by disease. Approximately 25% to
30% of patients with gross inguinal adenopathy and/or
pathologic confirmation of disease in less than or equal
to three nodes will have positive pelvic nodes. When
more than four groin nodes are positive for disease, the
risk of pelvic node spread increases to 60%.

PREOPERATIVE CONSIDERATIONS

Most patients undergoing inguinal lymphadenectomy
will simultaneously require a radical vulvectomy or wide
radical excision of the vulva and should be prepared
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FIGURE 16.1 Inguinal lymphadenectomy: Lpsilateral and contralateral vulvar lymphatic drainage pathways.

accordingly. All patients should undergo a comprehen-
sive history and physical examination focusing on those
areas that may indicate a reduced capacity to tolerate
surgery. Routine laboratory testing should include a
complete blood count, serum electrolytes, age-appro-
priate health screening studies, and electrocardiogram
for women aged 50 years and older. Preoperative com-
puted tomography imaging of the abdomen and pelvis is
advisable if the groin nodes are clinically suspicious or
the primary lesion is large (>4 cm). A chest radiograph
should be obtained, or alternatively computed tomog-
raphy scanning can be extended to include the chest.
Prophylactic antibiotics (Cephazolin 1 g, Cefotetan
1 to 2 g, or Clindamycin 800 mg) should be admin-
istered 30 minutes prior to incision, and thromboem-
bolic prophylaxis (e.g., pneumatic compression devices
and subcutaneous heparin) should be initiated prior to
surgery. The instrumentation required includes a basic
vaginal surgery set and Allen Universal Stirrups (Allen
Medical Systems, Cleveland, OH). Enemas should be
administered the evening before surgery. Preoperative
mechanical bowel preparation is not necessary unless
dictated by the extent of resection of the primary lesion.

SURGICAL TECHNIQUE

Either general or regional anesthesia is acceptable. The
patient should be positioned in dorsal lithotomy posi-
tion using Allen-type stirrups with the thighs externally

rotated and flexed at 15° or less to optimize exposure to
the groin. A Foley catheter is placed as dictated by the
operation for the primary lesion.

An 8- to 10-cm incision is drawn with a marking
pen in the groin crease, 1 to 2 ¢cm below the ingui-
nal ligament, midway between the anterior supe-
rior iliac spine and the ipsilateral pubic tubercle
(Figure 16.2). It is useful to also mark the anatomic
area of the femoral triangle by tracing a line from the
anterior superior iliac spine to the medial femoral
condyle (sartorius muscle) and a line from the pubic
tubercle to the lateral femoral condyle (adductor lon-
gus muscle). The knife blade is used to create <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>