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ABSTRACT

In any body cavity, endoscopic surgery is possible and usually preferable. Advantages include
better exposure, magnification, and operating very close to the affected tissue. We demon-
strate some of the past, present, and future of laparoscopy. (J GYNECOL SURG 8:111,1992)

INTRODUCTION

THE FIRST ATTEMPT AT ENDOSCOPY was by Philip Bozzini of Italy in 1803, using a tube and a candle. Since

that time, the instrumentation for laparoscopy has developed at an acceptable rate, although the

applications lagged. Laparoscopy was moderately successful in Europe during the first half of the twentieth

century.' After Jacobaeus of Sweden first induced prneumoperitoneum and placed a Nitze cystoscope into the

peritoneal cavity (1910), the technique was applied to diagnostic and simple sterilization procedures by Kalk

J (Germany) and by Ruddock and Hope (United States) in the 1930s." Although the reported results were
promising, the procedure was not accepted in the United States. The next significant developments occurred
in the 1950s. These were cold light (Fourestier, Gladu, and Valmiere) and fiberoptics (Kampany and
Hopkins). In the late 1940s, Raoul Palmer of France was the main promoter of Iaparoscopy in gynecology. He
reported the first human tubal fulguration in 1962." ‘

With the groundwork for operative laparoscopy established, the next logical progression would seem to
have been a gradual increase in the application to various types of pelvic and abdominal surgery. Instead, the
laparoscope received limited use as a diagnostic tool. ‘

The advantages of this instrument were diminished by three serious drawbacks. First, the surgeon had to
work crouched over the patient and had to peer with one eye through the scope. Visibility was limited, the
position was uncomfortable, and the surgeon’s back was easily fatigued. Second, the rest of the surgical team
was unable to view the procedure and, as a result, was prevented from anticipating the surgeon’s needs. Third,

-the auxiliary instruments were-not-available to perform procedures more complicated than tubal ligation:

Victor Gomel' began reporting the merits and safety of operative laparoscopy in the early 1970s despite
these limitations. He successfully performed a number of procedures, including salpingo-ovariolysis,
salpingo-oophorectomy, fimbrioplasty, and management of ectopic pregnancy. In 1977, he reported his
experience with salpingostomy in a small series of patients.?

At the same time, Kurt Semm headed the German-based Kiel School’s development of instruments for use
in operative laparoscopy, particularly fertility-enhancing procedures.* In 1971, John Leventhal et al. (Boston,
MA) reported the- first laparoscopic removal of an intraabdominally displaced intrauterine contraceptive
device following perforation.* Bruhat, Manhes, and their colleagues contributed significantly by reporting
their experience in the endoscopic management of ectopic pregnancy.’

'Department of Obstetrics and Gynecology, Mercer University School of Medicine, Macon, Georgia.
o/ *Department of Obstetrics and Gynecology, Ravens Wood Hospital, Chicago, [Hinos.
*Center for Special Pelvic Surgery, Atlanta, Georgia.

111



112 Nezhat et al. Journal of Gynecologic Surgery

Gomel, Bruhat, Semm, and others significantly contributed to this new technique during the 1970s, but
operative laparoscopy was not integrated into the operative arena. It was performed and promoted by a limited
group of surgeons and was not accepted by the medical community at large.

As laparoscopy stagnated, another medical breakthrough was evolving. The CO, laser, developed by Patel
in 1964, was used in experimental surgery the following year. The high-tech concept of the laser gained public
attention. Through lay publications, attention was focused on this new surgical tool. Its development
continued until the late 1970s and early 1980s, when it was used in conjunction with the laparoscope.
Bruhat et al.® and Tadir et al.” were among the first to report laser laparoscopy, using the second puncture and
a joystick arrangement, respectively. The CO, laser using a fiber for delivery rather than a beam has been used
by Baggish et al.® Other fiber lasers, including the YAG,'*'! KTP-532,"'"""? and argon,'"'* were used with
the laparoscope to treat various pelvic disorders, with acceptable results. However, these lasers did not
become popular with gynecologists, who continued to use primarily the CO, laser. Unfortunately, laser
laparoscopy was still subject to the earlier mentioned limitations and not frequently used. In 1972, the
American Association of Gynecologic Laparoscopists was established, and since that time, has played an
important role in advancing operative laparoscopy.

In the late 1970s, several groups, including us, experimented with a video camera attached to the eyepiece
of the scope in human and animal laboratories.'*'® The camera magnified the image and projected it onto
monitors in the operating room. The major disadvantages of the laparoscope were eliminated, but the early
cameras were cumbersome, and the first videolaparoscopic surgeries on humans were difficult because of the
cameras’ weight, inadequate light source, and poor resolution. As a result, its usage was not recommended
and was even criticized by some. However, the senior author persisted in using and promulgating videolaparos-
copy. In the early 1980s, equipment companies began to recognize the potential market for a miniature video
camera and produced lighter versions with higher resolution and better light sources. With these final
modifications, all the elements were in place by 19831984 for a revolution in abdominal and pelvic surgery. 17
At the combined annual meetings of the American Fertility Society and Canadian Fertility and Andrology

Society in November, 1986, the senior author presented the benefits of videolaparoscopy and the results of
over 600 endometriosis surgeries performed using this technique. 17 Using the more refined cameras combined
with the CO, laser and laparoscope, we successfully performed laparoscopic procedures on over 1000
patients, including those with extensive endometriosis. '® Through the publication of both case reports and
results of detailed studies, as well as national and international meetings, we have promulgated the use of
videolaparoscopy in abdominal surgery (benign and malignant pathology),'*>* gastroenterology,”*® and
urology.?” Awareness of the technique was finally created when patients recommended the procedure to
acquaintances. Media attention?®2*-** and word-of-mouth made operative laparoscopy one of the first truly
consumer-driven medical advances. Unfortunately, over the last few years, it has become an easily
marketable commodity and a source of heavy profit for some instrument companies. Laparoscopy has become
more of an industry than a patient-driven advance.

A rapid increase has been witnessed in both the applications of operative laparoscopy and the number of
surgeons who are learning this technique. Operative videolaparoscopy offers several benefits over an open
procedure. First, pelvic and abdominal anatomy are magnified by the video camera and scope, allowing the
~ surgeon to perform microsurgical procedures. Second, the pressure created by pneumoperitoneum decreases

bleeding and provides a cleaner operating field. Third, such areas as thie upper abdomen, posterior cul-de-sac,”

and posterior aspect of the broad ligaments may be more thoroughly evaluated, and with technological
advances, such as the development of the CO, laser, disease may be treated more precisely and, possibly, with
a greater margin of safety. Fourth, operative laparoscopy produces fewer de novo adhesions®'* and requires
a shorter recovery period. Finally, when performed by a trained and experienced surgeon, the occurrences of
intraoperative and postoperative complications and morbidity, such as small bowel ileus and infection, are
fewer than with laparotomy. An added benefit of the addition of video is the permanent record created by
taping the procedure, which may be used for future reference. This tape can be used to demonstrate techniques
to other physicians, explain a procedure to a patient, review a patient’s condition should further treatment
become necessary, or provide information for research.

PREPARATION FOR LAPAROSCOPY

To prepare a patient for operative laparoscopy, the surgeon should follow a protocol similar to that for
laparotomy, including thorough clinical and laboratory evaluation. Pelvic ultrasound and, in selected cases,
hysterosalpingogram are recommended to evaluate uterine and adnexal abnormality. Additionally, the
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procedure is explained to the patient, and proper consent is obtained. The evening before surgery, patients
with more advanced disease or previous laparotomy are given a bowel preparation consisting of 4 L
polyethylene glycol-3350 (Go-LYTELY, Braintree Laboratories, Braintree, MA) and take 1 g metronidazole
(Flagyl, G.D. Searle, Chicago, IL) at 11:00 PM. One gram of cefoxitin (Mefoxin, Merck, Sharp and Dohme,
West Point, PA) is administered prophylactically, both preoperatively and postoperatively.

The room setup and trocar placement have been described in detail before.*-** Videolaparoscopy is
performed under general endotracheal anesthesia, with the patient placed in a modified dorsolithotomy and
Trendelenburg position.

The authors recommend identifying sensitive structures in the pelvic and abdominal cavities, such as the
bowel, ureters, and major blood vessels. When the procedure is complete, the patient should be placed in a
reverse Trendelenburg position to facilitate the evacuation of any fluid in the upper abdomen. The pelvic
cavity should be inspected as thoroughly as possible, with careful attention given to all surgical sites to ensure
complete hemostasis.??

As a final note, we make frequent reference to the CO, laser as a cutting modality. This is a personal
preference. Scissors, electrosurgical devices, and fiber lasers are effective and appropriate when cutting is

necessary.

APPENDECTOMY

During laparoscopic treatment of diverse pelvic pathologic conditions, appendectomy is often performed.?’
We use the following technique to remove the appendix when indicated.

The current procedure evolved from efforts initiated in 1983 using video-augmented instrumentation at
hand to develop optimal techniques for laparoscopic surgery, including appendectomy. The trocar punctures
allow the introduction of ancillary instruments, such as grasping forceps, Endoloop suture applicators,
suction-irrigator probe (American Hydrosurgical Instruments, Delray Beach, FL), and bipolar electrocoagu-
lator (Fig. 1). Hemostasis is accomplished with the bipolar electrocoagulator.

Appendectomy may be a primary procedure or may be performed concomitantly with other pelvic or

during routine gynecologic cases, and patients’ frequent desire for appendectomy at the time of gynecologic
surgery warrant a thorough knowledge of appendectomy technique by gynecologic surgeons. As it carries the
danger of contamination from bowel contents, appendectomy is usually performed after all other dissection
and manipulation is completed.

With the surgeon standing at the patient’s left side, preparation for appendectomy includes inserting
grasping forceps through the lower right quadrant trocar sleeve and passing the bipolar electrocoagulator and
suction-irrigator probe through the midline and lower left quadrant punctures, respectively. Next, with the
video laparoscope system in the umbilical channel, the appendix is located. Subsequently, a direct lens
coupler is attached (Coherent, Palo Alto, CA) to connect the CO, laser. The CO, laser beam.is used through
the operating channel of the laparoscope as a long knife. The appendix is mobilized and examined following

lysis of periappendiceal or pericecal adhiesions as necessary, proceeding carefully i case of attachiientto the

abdominal surgeries. The.incidental finding of appendiceal endometriosis or other appendiceal pathology = .

..Jateral pelvic wall or retrocecal appendix. The bipolar electrocoagulator and the CO, laser (Coherent) are used

sequentially to coagulate and cut the mesoappendix 0.2-0.5 cm from the ileocecal area (Fig. 2). When using -

the bipolar electrocoagulator in this area, caution should be exercised to prevent thermal damage to the cecum.
Additionally, a backstop is required when using the CO, laser to avoid injury to the major blood vessels in this
area (external iliac artery and vein).

At this point, the bipolar electrocoagulator is withdrawn, and the Endoloop applicator (Ethicon,
Somerville, NJ) is inserted through the suprapubic midline puncture. Two chromic Endoloop sutures
(Ethicon) or polydioxanone sutures (Ethicon) are passed over the base of the appendix 2-5 mm from the
cecum and then tied, one on top of the other. Both suture ends are cut with the CO, laser or scissors. A third
Endoloop suture is applied < 1 cm distal to the other sutures and then cut long, leaving a 15 cm tail to facilitate
retrieval should the appendix inadvertently fall into the pelvic well (Fig. 3). Using the CO, laser, the appendix
is cut between the second and third sutures placed. Luminal portions of the appendiceal stump and the
removed appendix are seared with the CO, Iaser, and the tissues are copiously irrigated with lactated Ringer’s
solution (Baxter Healthcare, Deerfield, IL). .

The appendix is removed from the abdomen with a long grasping forceps passed through the operating
channel of the laparoscope, suprapubically with the short grasper or with an Endopouch tissue removal bag
(Ethicon). If appropriate, an appendix extractor may be placed via the sleeve of a 10 mm trocar, replacing the
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" FIG.1. Room setup for laparoscopy.

central 5 mm one. Instruments, which may be contaminated, are removed from the surgical area. No

“and then irrigated with lactated Ringer’s solution. 2

. --adjunctive therapy-is necessary- Fmally, the appendiceal-and other operatnvc sites are mspected for hemostasns -

evaluation the day after surgery.

In a series of 254 appendectomies, no major intraoperative complications were noted. Postoperatively, one
woman had a small pelvic abscess that required surgical intervention. All patients were discharged from the
hospital within 24 hours of surgery.°

Semm? has described a technique that uses sutures and crocodile forceps. After the appendix is freed from
any adhesions, two sutures are placed at the base, and the area between the sutures is electrocoagulated using
the crocodile forceps. The appendix is separated using hooked scissors and removed. Stapling devices may be
used. However, they required a 12-mm trocar and are cost-prohibitive at present. Further, the use of this
instrument has been associated with malfunction and several postoperative complications.?

BLADDER RESECTION FOR SEVERE ENDOMETRIOSIS

Preoperatively, a standard bowel preparation is used, and the patients are given a povidone-iodine
(Betadine) douche the night before and immediately before the procedure. Two 1 g doses of cefoxitin

-~ ——————Appendectomies may last from4 to21-minutes. Postoperative instructions should include avoiding solid
" food for 24 hours. Otherwise, instructions are routine for gynecologic procedures, including an outpatient

S
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(Mefoxin, Merck, Sharp and Dohme, West Point, PA) are administered 1 hour preoperatively, and 1 g is
administered postoperatively. ‘

The CO, laser, hydrodissection, and bipolar electrocoagulation are used to excise the endometriosis
nodule, including the mucosal layer.*® Grasping forceps are used for tissue manipulation. After the nodule is
removed and the bladder is closed,”’ cystoscopic evaluation is performed to determine if the closure is

o - ...the hospital, the patients.are.instructed to take trimethoprim and sulfamethoxazole (Septra DS, Burroughs

oo Wellcome, Research Triangle Park; NC) for 2 weeks. The Foley catheters may beremoved 7-10days laterand -~

- cystograms.performed. : ,
We have performed three partial cystectomies for severe bladder endometriosis. All patients are doing well,
at 12, 5, and 2 months postoperatively.*® ‘

ECTOPIC PREGNANCY MANAGEMENT

The chance of managing unruptured ectopic pregnancy laparoscopically has increased with rapid serum
human chorionic gonadotrophic (hCG) assays and high-resolution vaginal ultrasound studies.5%*° New
medical management techniques using ultrasonically guided injection of methotrexate, potassium, or
prostaglandin Fa: may some day replace primary laparoscopic management of ectopic pregnancy.

When an unruptured tubal pregnancy is confirmed laparoscopically, surgical management should be

) instituted at that time. The surgeon should talk to the patient preoperatively to ascertain her desire for fertility
preservation and to determine whether or not her history is significant for previous ectopic pregnancies. The
patient must understand that salpingectomy or laparotomy may become necessary. However, an experienced
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endoscopic surgeon can laparoscopically manage ectopic pregnancies, regardless of size and independent of
location.*' Finally, the need for careful follow-up with conservative management must be explained to the
patient.

In patients who prefer permanent sterilization, coagulation using bipolar Kleppinger forceps over a small
ectopic pregnancy will destroy the tubal pregnancy and sterilize the patient. For larger ectopics (greater than
6 cm), cases of spontaneous tubal rupture, or more than one recurrent ipsilateral ectopic pregnancy,
salpingectomy may be indicated.?* This procedure is accomplished by placing the fallopian tube under
traction using grasping forceps. The isthmus and mesosalpinx are serially coagulated with bipolar electroco-
agulator and cut with the laser, scissors, or unipolar electrocoagulation (Figs. 4, 5). An alternative to

“electrocoagulation involves using an automatic stapling 'device;""_Z* which is placed along ‘the-mesosalpinx-
_perpendicular to the fallopian tube and triggered, simultaneously clamping and cutting the pedicle. Atpresent, .

—

—this technique is cost-prohibitive and has been associated with postoperative hematoma and ure

_ Salpingotomy has been shown to produce higher subsequent pregnancy rates and a higher recur
ectopic pregnancy than salpingectomy. Linear salpingotomy should be performed in patients who want to
preserve the affected tube and are hemodynamically stable. Dilute vasopressin is injected into the mesosalpinx
using a 22-gauge aspirating needle inserted through a 5 mm portal or using a 22-gauge spinal needle inserted
directly through the abdominal wall. Direct vascular injection of vasopressin must be avoided. The fallopian
tube is grasped and extended, and a 1.5 cm linear incision is made along the antimesenteric surface of the tube.

“The products of conception are allowed to extrude through the newly created salpingotomy or are flushed out

using a suction-irrigator probe inserted into the tubal opening, then grasped and removed from the abdomen.
An Endopouch specimen removal bag may also be used. Copious irrigation within the tube and the pelvis will
ensure removal of the tissue and adequate hemostasis. Chromotubation with indigo carmine will indicate tubal
patency and also will flush the remaining products from the tube. Putting vigorous traction on products of
conception adherent to the mucosa may cause hemorrhage and must be avoided. Weekly hCG levels must be
followed until they decrease to nonpregnant levels. Consistent or rising levels require further medical or

surgical management.

~
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FIG 4. Salpingectomy for eétopic pregnancy.

Segmental resection of the tube has a better prognosis in the narrow isthmic portion of the tube. This
technique may be preferable because pregnancies in this site tend to infiltrate deeper into tubal tissue layers,
are smaller, and less well defined for surgical manipulation.*® Segmental resection also may be used in some

cases of spontaneous rupture without active bleeding or persistent tubal pregnancies. The segment to be -

excised is coagulated at each end, using bipolar electrocoagulator or sterilization clips, and transected using
the laser. >3-4 The mesosalpinx of the segment is then coagulated and incised. As much fallopian tube
as possible should be preserved so that reanastomosis with microsurgical technique can be accomplished at a

later date.

__ BYSTERECTOMY _

 Laparoscopic hysierectomy (LH) may be defined a the complete ndoscopic excsionof the s from s~~~

attachments. In a total hysterectomy, the vaginal cuff may be repaired laparoscopically or véginally.'ln a
laparoscopic supracervical hysterectomy (LLSH), the cervical stump is closed laparoscopically. All other
combinations are variations of laparoscopically assisted hysterectomy.*

Gynecologists recognize that vaginal hysterectomy patients experience less postoperative morbidity and-
pain and require a shorter period of recuperation when compared to patients having abdominal hysterecto-
mies. However, approximately 70% of hysterectomies are still done by laparotomy. Laparoscopic and
laparoscopically assisted vaginal hysterectomies have been introduced to provide an alternative to abdominal
hysterectomy. Preliminary results confirm less intraoperative blood loss and shorter recuperation, without
increased risk of complications.? :

Laparoscopic inspection and management, including adhesiolysis, endometriosis vaporization or excision,
and salpingo-oophorectomy when indicated, are accomplished as described before.>* The uterus may then be
removed by standard vaginal hysterectomy technique, retaining the laparoscope for later inspection of the
surgical site, or the procedure may be continued laparoscopically.
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After evaluating the ureters, the infundibulopelvic ligament (or uteroovarian ligament if the adnexa are to
be retained) and the round ligament are desiccated, suture ligated, or clipped using an automatic stapling
device, then incised. Hydrodissection is used to create a bladder flap, which is then incised with CO, laser or
scissors. The upper portion of the broad ligament is coagulated and incised anteriorly and posteriorly. The
uterine vessels are identified, skeletonized, coagulated, and divided. A darkened right angle retractor placed
in the vagina allows posterior and anterior culdotomy incisions to be accomplished with the CO, laser or other
modalities. The uterosacral and base of the cardinal ligaments are approached vaginally, clamped, and
incised, the uterus is removed, and the vaginal mucosa is closed using standard vaginal hysterectomy
technique. For those patients in whom supracervical hysterectomy or complete laparoscopic hysterectomy

_ with vaginal removal of the uterus is indicated, intraabdominal suturing is required to close the cervical stump

_or vaginal apex, respectively, Fufure vaginal wall prolapse can be prevented by obliterating the posterior
..cul-de-sac with the Moschowitz procedure. Before the procedure is terminated, the vaginal apex and pedicles

~_are-evaluated under-decrease pneumeperitoneum with-and-without hydroflotation. All patients-are-givenone .-~ = oo

- prophylactic.-dose - of -antibiotics - preoperatively and two doses - postoperatively...Most  patients-can. be
discharged from the hospital within 2448 hours of the procedure. We have been favorably impressed with the
postoperative recovery of and low morbidity in these patients, particularly those women who had significant
pelvic pathology, such as severe pelvic endometriosis, adhesions, and leiomyomas.

In a series of 156 laparoscopic or laparoscopically assisted hysterectomies for a variety of indications
between July of 1987 and July of 1992 (7 for malignancy), there were no major complications.

We do not advocate converting vaginal hysterectomies to laparoscopic or laparoscopically assisted
hysterectomies. Rather, the laparoscopic approach is an appropriate alternative to those procedures that

otherwise would require laparotomy.
Radical hysterectomy

To date, we have performed 7 radical hysterectomies, 2 of them for stage IB cervical cancer. Our first
radical hysterectomy was performed in June of 1989. We use the following technique to perform radical
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hysterectomy and lymphadenectomy laparoscopically.® All pedicles are coagulated with bipolar electro-
coagulator and incised with CO, laser, scissors, or unipolar electrocoagulator.?' Sutures are not necessary,
and peritoneal incisions may be left to heal secondarily.

For the right common iliac and paraaortic lymphadenectomy, the patient is tilted to the left and placed into
deep Trendelenburg at 35-40 degrees. After identification of the ureter, a peritoneal opening is made just
above the sacral promontory. Using hydrodissection,*® the retroperitoneal space is injected with lactated
Ringer’s solution and incised with the CO, laser toward the duodenal bulb.?* The common iliac and paraaortic
nodes are removed from the veins’ surface by blunt dissection, electrocoagulation, hydrodissection, and CO,
laser. Larger bleeders, such as the venous perforators of the vena cava, are coagulated first with the bipolar
electrocoagulator.?' Following further identification of the ureter, dissection may be taken to 2-7 cm above
the aortic bifurcation. Next, the rectovaginal, paravesical, and pararectal spaces are dissected. The round
ligaments are coagulated close to the pelvic side walls and transected. The uterine vessels are identified,
skeletonized, and coagulated medial to their origin and transected, then rotated anterior to the ureters.** The

" vesicovaginal space is developed using techniques described previously.

The uterine vessels are dissected medially for approximately 4 cm and elevated from the ureter using the
CO, laser or other means of dissection. The anterior parametrium is transected, and the ureters are freed from
the peritoneum and skeletonized down to the bladder. The uteroovarian pedicles are coagulated and
transected.' Left common iliac nodes are removed in the same manner as those on the right.

External iliac nodes between the external iliac vein and artery and obliterated hypogastric artery are
carefully stripped to the deep circumflex veins. The obturator nerve is exposed, and the hypogastric and
obturator nodes are removed. The obturator nerve should be dissected and cleaned caudally until leaving the
pelvis. The nodal tissue between the obturator nerve and external iliac vein is dissected. The inferior aspect of
the external iliac vein is separated until the internal obturator muscle and pelvic bone are seen. Venous
anastomosis between obturator and external iliac veins may be visualized and saved. Lymph nodes posterior

-to-the. obturator .nerve are excised. The uterosacral ligaments and lateral parametria are coagulated and

sequentially transected lateral to the cervix. The dissection is taken down to 3 cm below the cervix. The vagina
is entered anteriorly and posteriorly, with sponges placed to prevent escape of pneumoperitoneum.

--The radical hysterectomy-is completed vaginally by incising the vagina 3 cm distal to the cervix.-Mobilizing .- ...

anteriorly and posteriorly, the residual cardinal ligaments are divided approximately 2-3 cm lateral to the
cervix and then suture ligated.?* The uterus and pelvic nodes are removed transvaginally.** The vaginal vault
is then closed, and a vesical suprapubic catheter is placed. The patient may begin eating within 24 hours and
may be discharged as early as 48 hours. The suprapubic catheter can be removed on the seventh postoperative
day.

The role of operative laparoscopy in gynecologic oncology remains controversial, and it has not been
determined which cases are best served by this technique. Laparoscopy has been used successfully to treat
cervical cancer,?**” endometrial cancer,”>** and early ovarian cancer.*** Several authors have used
laparoscopy to perform pelvic node dissection,***! and we began reporting our experience with paraaortic and
pelvic node dissection in 1989.%%°

- Marshall-Marchetti;Krantz (MMK ) and Burch Procedure_w_“__, ; § | o

Preoperative evaluation includes history, physical examination, pelwc examination, imaging techmques.
and urodynamic testing (basic, or complex with or without urologic consult).

Placing the patient in Allen stirrups (Allen Medical, Mayfield, OH) permits an assistant to clevate the
vaginal and paravaginal tissues for suture placement and subsequent knot tying.>® A Foley catheter is placed
in the urethra and bladder.

The transabdominal approach to the space of Retzius is accomplished using instrumentation reviewed
previously.®® The space of Retzius is entered using hydrodissection combined with the CO, laser set at 40-80
W, unipolar electrocoagulation, or scissors through a transverse intraperitoneal incision. The incision is
placed cephalad to the suprapubic trocar site. The anatomic landmarks that avoid bladder entry are the trocar
sites and the exit of the round ligaments from the internal ring.

In exposing the retropubic space, one should stay close to the back of the pubic bone, dropping the anterior

bladder wall, vaginal wall, and urethra downward. The dissection should be limited over the urethra-inthe—————

midline to protect the delicate musculature of the urethra from injury. While the assistant performs vaginal
examination with one finger on each side of the catheterized urethra, the overlying fibrofatty tissue is cleared
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from the anterior vaginal wall. Under videolaparoscopic magnification, the thin-walled venous plexus in this
extremely vascular area is identified and protected from surgical trauma. Pneumoperitoneal pressure further
assists the surgeon in controlling bleeding from very smali vasculature.

The dissection is continued until the vesicourethral junction becomes clear and apparent. Vndeolaparoscopy
and pneumoperitoneal pressure further aid dissection by magnifying the direct view of the area and expanding
the space, both of which provide better exposure. Every effort should be made to protect the muscle fibers of
the vesicourethral junction from any surgical dissection. After mobilizing the vesicourethral segment so that
it can be lifted easily to a normal position, sutures are applied.

Bipolar electrocoagulation is used for hemostasis. Grasping forceps and a suction-irrigator probe are used
to dissect the space of Retzius and debride the space of fat. The urethra, bladder, and urethrovesical junction
are viewed. The retropubic ligaments and Cooper’s ligament should be easily exposed. Pressure from the CO,
gas provides clear, well-illuminated exposure of the contents of the space out to the obturator foramen and

obturator nerve.

The paravaginal fascia may be-identified” using the grasping forceps. A-single-suture-of -0-vicryl-or-— -~

polypropylene (Prolene, Ethicon) on a straight or curved needle is passed down the trocar sleeve. The sutures
are placed using an assistant’s finger as a guide and driven using a Storz needle driver (Karl Storz, Culver City,
CA) and atraumatic grasping forceps. The suture is placed bnlaterally from the paravaginal fascia to the
retropubic ligament (MMK) or Cooper’s ligament (Burch procedure)”’ and tied either intracorporeally or
extracorporeally. The sutures are applied as far laterally as technically possible in the anterior vaginal wall.
We apply one or two sutures on either side. Three sutures may be necessary in cases of poor tissue quality. The
suture is placed just below the reflexion of the anterior bladder wall at the level of the vesicourethral junction
and far laterally from it. A good bite in the vaginal wall parallel to the urethra is taken. Using the assistant’s
fingers as a guide, the full thickness of the vagina, excluding the mucosa, is included.
The suture is fixed to Cooper’s ligament (Burch) or in the midline of the symphysis pubis (MMK). These
. sutures are tied one at a time either intracorporeally or extracorporeally. The sutures are tied with the aid of the
assistant, who lifts the vagina upward and forward. In tying the sutures, there should be no excess tension in
the vaginal wall even if the suture site does not meet the pubis bone or Cooper's ligament. The urethra should

|

e e ni0t-be-compressed-against-the bone.-After-the first and second sutures are tied, the assistant’s fingers (inthe . . .

vagina) will appreciate the amount of vaginal wall suspension, which lifts the vesicourethral segment. If the
suspension is judged inadequate, a second or, rarely, a third set of sutures is applied. Fibrosis and scarring of
the tissue in this area will provide future fixation and support of the vesical neck.

- An indwelling Foley catheter remains in place for at least 3 days. The patient is discharged the day of or the
day after surgery with prophylactic antibiotics. After removal of the Foley catheter, the patient is usually able
to void easily. Postoperative activity is partially limited for 8-12 weeks to avoid any abnormal increase in

intraabdominal pressure.
In a series of 24 patients, operative time for the MMK and Burch procedure ranged from 25 to 45 minutes,

and blood loss was from 10 to 60 mL.
No intraoperative or postoperative complications were noted, except for one woman who was unable to

void. She required self-catheterization for 10" days. All other women voided aftér removal of the Foley
catheter. To date, all patients have reported subjective and objective success (Tables 1 and 2).

P mmmovommeeees o The-preliminary-results-from-our-3=25-month: follow-up._are -encouraging;.and-our work:in.this-area.is...._ ...

ongomg In a series of 9 panents ‘Vancaillie and Schuessler have successfully performed laparoscopic MMK

in 7 women.*®

MYOMECTOMY

Patients with indications for laparoscopic myomectomy are managed with GnRH analogs (Lupron, Tapp
Pharmaceuticals, North Chicago, IL, or Synarel, Syntex, Palo Alto, CA) for up to 3 months preoperatively.

TABLE 1 DURATION OF FOLLOW-UP (IN MONTHS) AFTER MMK OR
BURCH PROCEDURE

0-6 7-12 13-18 19-25

No. of
patients 4 5 6 9

S
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TABLE 2 PERCENTAGE OF IMPROVEMENT FOLLOWING MMK OR BURCH

\} PROCEDURE
81-100 61-80 41-60 2140 <20
No. of
patients 17 2 2 2 1

Reducing tumor size, improving operative handling, and reducing intraoperative blood loss are theoretical
advantages. Three months of amenorrhea does improve preoperative hematocrit levels. However, patients are
also given the option of autologous blood donation.*®

Laparoscopic myomectomy has two stages. The first, removing the tumor from the uterus, is generally
straightforward. The second, however, removing the tumor from the abdomen, can be long and tedious.

A pedunculated myoma is simply excised at the stalk using high-power CO, laser, scissors, or

" electrocoagulation, and bleeding is"controlled with bipolar electracoagulator. For intrariiiral or subserosal

myomata, 5-10 mL of dilute vasopressin (20 U in 100 mL of sterile saline) is injected under the capsule. The
capsule is incised with CO, laser (between 60 and 100 W) and gradually dissected using a combination of
suction-irrigator probe, hydrodissection, and laser. When CO, gas is used for pneumoperitoneum, higher
powers of the CO, laser (except the latest Ultrapulse 5000 L, Coherent) create a larger spot size (between 2 and
3 mm), which is hemostatic for vessels with diameters of 2-3 mm. Traction on the myomas can be produced
with a small hook or claw forceps. Once the myoma is removed, the base is thoroughly irrigated, and
hemostasis generally requires bipolar electrocoagulator rather than low-power laser. To close the myometrial
defect, 4-0 PDS endosutures (Ethicon) probably are the most appropriate, but clips (Ethicon) also might be
used. [ntraligamentous myoma are approached by incising the anterior or posterior leaf of the broad ligament
(depending on the location of the myoma) with laser after identifying the location of large vessels, ureter and
- -bladder.-Excision is then accomplished as described for subserosal myomas.

The basic surgical principles for myomectomy are identifying and removing the tumor, permanent

hemostasis, and eliminating the dead space. Laparoscopic microsurgical repair of the uterus using 6-0 or 7-0

)
following laparoscopic repair of the uterus.>” Another problem in laparoscopic removal of myoma remains its
extraction from the abdominal cavity, although this has been simplified by the availability of an 18 mm trocar
(Ethicon).

Posterior colpotomy, when feasible, is the most technically acceptable route for the removal of large (>5
cm) and multiple leiomyomas. Morcellation in the posterior cul-de-sac by the assistant becomes an additional
option. However, this procedure lengthens the duration of the surgery and increases the risk of morbidity,
including infection and rectal or ureteral injuries, and should be performed cautiously.

The strength of the uterus after laparoscopic myomectomy is unknown and must be determined to predict
the ability of the organ to withstand labor and delivery. Although uterine healing appears adequate after
removal of small myomas, indentations have been noted on removal of larger lesions without suturing, which

i

j— ===cSutures-at-the-present-time-is-not-possible:-Our-experience suggests possible-vascular-adhesion-formation-.—--

might represent structural defects. Even when endosutures are applied, the meticulous reapproximation of
layers available by microsurgical laparotomy is very difficult during laparoscopy. In a series of 158 women,

following myomectomy.®' '
Finally, adhesion formation is of great concern when future fertility is desired. The data obtained after

second-look procedures reveal an increase in the number and density of adhesions when the suturing is
undertaken.® ‘

OOPHORECTOMY AND ADNEXAL MASS MANAGEMENT

Although the laparoscope has proven to be a safe and effective diagnostic and therapeutic tool in the hands
of experienced laparoscopists, doubts remain about the laparoscopist’s ability to diagnose and properly
manage early ovarian cancer if the adnexal mass is found to be malignant.*? One of the chief concerns is that
spillage of a cancer confined to the ovary may worsen prognosis. However, when an experienced surgeon
follows proper protocol (Table 3 and Fig. 6), adnexal masses may be safely evaluated, and the majority may

) be treated laparoscopically. In premenopausal women with ovarian cysts, factors to consider besides
' malignancy are avoiding the resection of normal ovarian tissue, and traumatization which may result in

adhesion formation. :

==Guterine-fistulas-were-noted:postoperatively.*® Harris reported one case ‘of-uterine rupture during pregnancy:-- s s
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Patients should be evaluated clinically with a pelvic examination and vaginal ultrasound study, along with

TABLE 3. PREMENOPAUSAL ADNEXAL MASS

Journal of Gynecologic Surgery

Preoperative evaluation

Intraoperative evaluation

History and physical examination

Pelvic ultrasound

Hormonal suppressive therapy, if indicated

Informed consent

Draw blood and retain for possible tumor

marker

Diagnostic laparoscopy

Peritoneal washing
Cyst aspiration

Evaluation of the cyst
Possible frozen section

Cystectomy Or 00p

horectomy

areview of previous intraoperative records. Sxmple (unilocular) cysts in premenopdusal women are managed
initially with hormonal suppressive therapy using oral contraceptive pills containing 50 pg of estrogen,
Depo-Provera, or danazol. A blood sample for serum CA-125 level or other tumor marker, if indicated,
should also be obtained and saved. CA-125 and ultrasonographic examination have more value in evaluating

postmenopausal women than premenopausal women, 5%

Informed consent should include a statement to the patient that laparoscopic diagnosis and treatment of
adnexal mass are not standard medical practice at this time. Patients are further informed that if a cancer is
found, intraoperative cancer cell spillage can occur and can influence the chance of survival. In addition, the
patients must understand that a second surgery, specifically a laparotomy, might be required if the findings at

laparoscopy cannot be properly managed laparoscopically.

Intraoperative management of all patients with masses is carefully standardized and mcludes inspecting the
‘pelvis, ovaries, upper abdomen, and diaphragmatic surfaces for any vegetation or other sign of malignancy.
Peritoneal washings are obtained for cytology. If a strong suspicion of malignancy based on intraoperative

'Postmenopausal Adnexal Mass Evaluation

s

Benign

TERMINATE
PROCEDURE

OR
POSSIBLE LAVH

FIG. 6. Evaluation of postmenopausal adnexal mass.
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findings exists, an attempt is made to obtain frozen section biopsies without rupturing the cyst. If that is not
possible, the laparoscopic procedure is terminated, and the patient will undergo a laparotomy.
Management of the cystic mass itself includes aspirating the fluid and sending it for cytologic study,
followed by opening the cyst and inspecting the wall for excrescences or irregular thickening. Frozen section
biopsies are obtained if the surgeon thinks that any surfaces appear suspicious. Finally, depending on the
patient’s age and pertinent clinical history, an ovarian cystectomy or oophorectomy may be performed.?!
Scissors, unipolar electrocoagulation, or CO, laser (set at 30—~80 W in the ultrapulse mode) may be used to cut,
and bipolar electrocoagulator may be used for coagulation and desiccation of the infundibulopelvic ligament.
After exploration of the pelvis and abdomen, oophorectomy is carried out as follows. Any existing
adhesions between the ovary and adjacent organs, pelvic walls, and broad ligament are lysed with CO, laser.
A suction-irrigator probe is introduced suprapubically and used both as a backstop and to provide constant
suction, irrigation, and smoke evacuation. When the ovary is severely adherent to the lateral pelvic wall and
in cases with previous hysterectomy, hydrodissection®® is used to open the peritoneum, beginning at the pelvic

~~brim; and-the courses-of-the ureters-and major blood-vessels are identified.-Using the same techniques, the - ... . ...

descending colon and rectosigmoid colon are dissected from the left infundibulopelvic ligament and ovary.
Ovarian cysts are aspirated, allowing easier handling of the deflated cyst and smaller ovary. Once the ovary
is completely mobilized, it is held under tension with grasping forceps. The ovarian ligament is desiccated
using bipolar electrocoagulator and transected at its junction to the uterus (Fig. 7). Using 20-25 W, bipolar
electrocoagulator is applied briefly to blanch and desiccate the tissue, being careful not to overdesiccate, in

order to reduce the blood flow to the pedicle to be transected. The mesovarium is then serially blanched,

coagulated, and transected at 1-2 cm increments, working medial to lateral, until the ovary is removed. When
the ipsilateral fallopian tube also is removed, the isthmic portion of the tube is severed and incised along with
the ovarian ligament. After identification of the ureter, the infundibulopelvic ligament is coagulated and
transected at 1-2 cm increments, working from lateral to medial, until the adnexa is removed as described
previously (Fig. 8). Alternatives to coagulating and blanching include an automatic stapling device and

“Bipolar ttiermo F I ' o
coagulation ~ ¥ Round Atraumatic
forceps grasping forceps

Fallopian
- tube

Isthmus of
fallopian tube

~ Uterus

ligament

Ovarian
ligament

Uteros,acfai
ligament

FIG. 7. Coagulation of infundibulopelvic ligament.
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Ovarian
ligament

Uterosacral
ligament

Endoloop (Ethicon) sutures. It is imperative that the ovary be free of any attachments however, since the
stapler has been associated with postoperative hematoma and ureteral injury,” and sutures may trap ovarian
tissue, resulting in ovarian remnant syndrome.®*

In most cases, the ovary is removed from the peritoneal cavity through a 10 mm trocar sleeve placed into
one of the suprapubic puncture sites. The ovary is held with forceps, and the forceps and sleeve are removed
together, delivering the ovarian tissue to the abdominal wall, where it is then grasped by a Kelly clamp and
removed. Alternatively, the tissue may be removed by posterior colpotomy,®* tissue removal bag (Endo-
pouch) or an 18 mm trocar (Ethicon). If at all possible, the tissue should be removed without coming into
contact with the edges of the incisions or abdominal wall. The tissue removal bag is designed for this purpose.

S

The tissue is submitted for permanent section histologic study.
- Thorough irrigation is necessary. to clean the incision. After removal of the cyst, the abdominal and pelvic

s smreocavitiessares washedithoroughly with:copious-amounts of irrigation fluid,: especially.:in cases:-of endometrio~

mas, dermoid cysts, or mucinous cystadenomas. -

Before terminating the procedure, any associated pelvic pathology, such as endometrlcms or other
adhesions, is treated, and hemostasis is assured. Women who have undergone ovarian cystectomy for benign
ovarian neoplasms (mucinous or serous cystadenomas or cystic teratomas) are followed by a biannual pelvic
examination and an ultrasound examination to look for possible recurrence at both 6 weeks and 6 months
postoperatively.5*®

An alternative technique for oophorectomy is used by Semm and Mettler.®® After freeing the ovary from
adhesions, three Roeder loops (Ethicon) are placed, and the pedicle is cut. No bleeding complications have
been reported with this method.

We believe that laparoscopic evaluation and management of a benign adnexal mass performed by
experienced operative laparoscopists is safe. However, no substitute exists for sound clinical judgment. A
surgeon should perform the techniques he or she is comfortable with and should conduct careful preoperative
patient screenings.*’ Figure 6 and Table 1 detail our protocol for the evaluation and management of adnexal
masses and ovarian cysts in postmenopausal and premenopausal women.




/{,”é:‘ k B . b 0 # https://remotedeposit-cashpro.ba B ?https://remotede
@ -:'. Day W2 & lO0001620000001fVIRTUALXP 91458VIRTUALXP-91458
Volume 8, Number 3, 1992 Operative Laparoscopy: State of the Art 125
Laparoscopic ovarian cystectoiny has been perforfned successfully during pregnancy.®® Proper patient
} selection and operator experience are critical. The patient’s consent should include acknowledgment that

operative laparoscopy is not the standard treatment at this time and that spontancous abortion or premature
labor is possible with any surgery during pregnancy. The 10 mm trocar placement is adjusted to 6 cm or higher
above the umbilicus, and pneumoperitoneum is established at less than 10 mm Hg. The open laparoscopic
technique used by Hasson is recommended. The remaining trocars are inserted under direct visualization, and
no intracervical instruments are used. Any manipulation of the uterus is accomplished gently with
intraabdominal instruments.

We have performed a laparoscopically assisted hysterectomy and staging for a borderline ovarian tumor,
without compromising the patient’s prognosis.** As long as the metastasis and spread of the tumor are not
bulky, we believe that even Stage I1I ovarian cancer can be treated and excised laparoscopically, and removed
vaginally by an experienced surgeon. The only limit to this approach is in treating advanced stages of ovarian
cancer that require extensive debulking. :

During our use of operative laparoscopy to manage other gynecologic malignancies, we have noted several
encouraging results that lead us to believe that this technique may be used more extensively in treating
malignant conditions in the future. In our opinion, the applications of this technique extend beyond ovarian
cancer, to endometrial and cervical cancer as well. For example, we believe that any stage of endometrial
cancer can be managed laparoscopically, and that a longer portion of the vagina can be removed than with
laparotomy. Furthermore, stage [A2 cervical cancer with lymphatic channel involvement, stage 1B, and stage
IIA (especially when the lesion extends into the vagina) can be effectively managed by operative laparoscopy.
For stages IIB and higher, the technique is useful for node dissection, and can be used to change the FIGO
staging to clinical staging. Finally, we believe that operative laparoscopy can be used to assist pelvic
exenteration.

ENDOMETRIOMAS

= \/ o Superficialendometriosis-of the ovaries can'be treated by vaporization: Because small endometriomas (<2
' cm) tend to be fibrotic and difficult to remove, they can be biopsied and then vaporized. Larger
- -endometriomas, however, must be removed completely, including the capsule, to reduce the risk of
recurrence.®’ Simple aspiration or fenestration of endometriomas can lead to an unacceptably high level of
recurrence, as demonstrated by Nezhat et al.®” and by Hasson.®® However, Fayez and Vogel® have reported
favorable results following simple drainage of endometriomas, and their approach warrants further investigation.
Management of endometriomas must be approached in the same way as all other adnexal masses, keeping
in mind that endometrioid carcinoma can coexist with endometriosis and is indistinguishable at surgery until
histologic results are reported. We have encountered this type of case, which appeared at laparoscopy to be
typical bilateral endometriomas. The smaller cyst (3 cm diameter), however, proved to be endometrioid low

mahgnant-potennal tumor. Thus, histologic examination of the cyst wall is mandatory in even the most typical
— «—appearmg case:? e e :

““hormonal suppressive- therapy (danazol or- GnRH analogs) glvcn for 6-8 weeks preoperatlvely wnll reduce"* R e
“vascularity “and “suppress ovarian- activity.”® Consequently, intraoperative hemorrhage will be reduced,
surgical manipulation of follicular or corpus luteum cysts will be avoided, and more of the normal ovarian
tissue will be preserved. Similarly, 6 weeks of postoperative suppressive therapy in cases of endometrioma
removal will, in our opinion, facilitate better healing. For patients who are not interested in achieving
pregnancy, we suppress ovulation with oral contraceptives indefinitely.

The laparoscopic approach to an endometrioma is as follows. The cyst is first aspirated and drained through
an 18-gauge aspiration needle inserted through one of the suprapubic portals. After copious irrigation of the
cyst and pelvis, the cyst wall is opened further and inspected. The capsule is stripped from the ovarian stroma
using two grasping forceps or excised using the laser and submitted for histologic examination. Hydrodissec-
tion can be used for easier removal of the ovarian cyst capsule.”’ The laser can be used at low power (10-20
W, continuous) to seal blood vessels at the base of the capsule and at higher power to vaporize any small

) capsule remnants. The ovarian defect is left to heal without suturing. If the edges of the ovarian capsule do not
) approximate spontaneously, low power laser or bipolar electrocoagulator can be used to invert them by
’ treating the inner surface of the defect, causing the surface so treated to contact and invert. In the event that the
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edges still will not approximate, one or two 4-0 PDS (Ethicon) may be used. Itis important to keep in mind that
fewer sutures will result in fewer adhesions.”?

Ina prospective study of 216 hemorrhagic, or chocolate, ovarian cysts, three types of cysts were identified,
both clinically and pathologically.” They were classified based on gross appearance, size, content, ease of
removal of the capsule, and pathologic findings. Superficial endometriomas of less than 2 cm (type I) were
difficult to remove. All type I cysts contained a histologically confirmed endometrial gland and stroma. In
endometriomas larger than 2 cm (types I, Illa, and IIb, based on the proximity of the endometrial implant to
the cyst’s capsule), 0, 50%, and 85% contained an endometrial lining, respectively. We have postulated that
large ovarian endometriomas represent secondary involvement of functional cysts with superficial endom-
etriosis.

When the histologic appearance was compared with the clinical classification, small superficial cysts were
always endometriomas (type I), large cysts with walls that were easily removed were usually luteal cysts (type
II), and large cysts that had adhesions or were associated with superficial endometriosis implants were often

~ 7 endometriomas, but some also had histologic characteristics of corpus lutéum ¢ysts (types I1fa and 1116). The =~
ability to classify endometriomas may enhance further study into the etiology and pathophysiology and
provide possible methods to prevent and treat endometriosis.

OVARIAN REMNANT MANAGEMENT

With advances in the laparoscopic technique, more complicated conditions, such as ovarian remnant,
which usually involves the bowel, bladder, and ureter with dense adhesions, can be treated laparoscopically.
For patients who have undergone previous laparotomy, the laparoscope should be inserted following a
mapping technique.™ Intraabdominal adhesions are lysed and ovarian remnants are dissected using
hydrodissection®® and videolaseroscopy.** The anatomy of the retroperitoneal space is identified in all cases
involving an ovarian remnant adherent to the lateral pelvic wall. Inserting ureteral catheters may, at times, be
helpful in identifying the ureters. The peritoneum is injected with lactated Ringer’s solution and dissected to

vessels and the ureters can be traced and, if necessary, dissected. The ovarian blood supply is desiccated with
bipolar electrocoagulator, and the ovarian tissue is incised, removed, and submitted for histologic
evaluation.®* _

Adhesions involving the bowel surface are injected with lactated Ringer’s solution above the serosa,
creating a plane of cleavage and safe zone for laser incision.“® Ovarian tissue embedded in the muscularis of
the bowel is removed. In cases of enterotomy, the bowel is repaired with one to three interrupted 4-0 PDS in
one layer.*®" All patients have reported excellent results. Depending on concomitant procedures, patients
may be discharged within 24 hours of surgery. Excellent results with few complications have been reported

with this technique.®*

the-infundibulopelvic-ligament-remnant.2'%* Adhesions-are lysed-until the courses-of-the major pelvicblood -~ = - ==

_ PERITONEAL ENDOMETRIOSIS _

- Since the CO, laserdoes not penetrate water, a fluid backstop (hydrodissection) allows the surgeon to work
on selected tissue with a more comfortable margin than would otherwise be available. 6

To treat endometriosis of the bladder, for example, an aspiration needle is used to inject 2030 mL of
lactated Ringer’s solution subperitoneally in an avascular area approximately 2 cm from the endometrial
lesion. This elevates the peritoneum and backs it with a fluid bed. A 0.5 cm incision is made with the laser on
this elevation, through which 100-200 mL of lactated Ringer’s solution are injected subperitoneally (Fig. 9).

The lesion may then be vaporized or excised using the CO, laser in the ultrapulse mode. For excision, a
circular line is made with a radius of 0.5 cm from the lesion. The peritoneum s grasped and pulled away with
the help of the CO, laser and the tip of a suction-irrigator probe.

When endometriosis forms scarring to the subperitoneal connective tissue, creating openings as described
and injecting fluid on the lesion’s lateral sides allows water to tunnel under the lesion. This often separates
scarring, and the implant can then be vaporized or removed. Irrigation and washing should follow to remove
all by-products and ensure complete treatment of the disease. More extensive endometriosis may be treated
after removing the peritoneum, again followed by irrigation and washing.
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- SUTIRIGL 9. T Technique of hydrodissection. - T ST T TR

Proper use of hydrodissection allows experienced laparoscopic surgeons to treat mild to extensive
endometriosis with the CO, laser not only more thoroughly but also more safely than was previously
S0 7S
possible.
Manipulation of and trauma to the pelvic organs should be kept to a minimum. Any excessive resection,
vaporization, coagulation, or manipulation in this area may predispose the patient to adhesion formation.
Rock has reported good results using electrocoagulation to treat endometriosis.”®

T PRESACRAL NEURECTOMY -

- Presacral-neurectomy- offers-a-surgical-alternative-for-the-amelioration-of -intractable ‘dysmenorrhed: 77 - sos

Originally introduced in 1899, it fell into disfavor as a result of poor patient selection and with the introduction
of nonsteroidal anti-inflammatory drugs. oral contraceptives, danazol, and GnRH analogs. Despite the
overall success of medical therapy, approximately 30% of patients fail to obtain relief.”® Until recently,
presacral neurectomy was performed by laparotomy, limiting its application to women who had incapacitating
dysmenorrhea and central pain unresponsive to medical therapy or who were undergoing laparotomy for other
pelvic pathologic conditions. However, recent advances in endoscopic surgery now permit a laparoscopic
approach to the classic presacral neurectomy in women with primary and secondary dysmenorrhea and in
endometriosis-associated dysmenorrhea and central pelvic pain, where medical therapy has failed to provide
adequate relief.

This procedure uses a single umbilical laser laparoscope and two or three suprapubic accessory trocars, as
in videolaseroscopy with the CO, laser.”** A power setting of 30-40 W in the ultrapulse mode is used for all
procedures. Steep Trendelenburg positioning is required to keep the bowel out of the operative field. The
sacral promontory, ureters, and iliac vessels are identified. The peritoneum overlying the sacral promontory
is elevated by smooth grasping forceps, and a small opening is made in the peritoneum using the CO, laser. A
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__rectosigmoid involvement, with partial or complete obliteration of the posterior cul-de-sac. The usual surgical -
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suction-irrigator probe is inserted into the incision, and the peritoneum is elevated from the underlying tissue
using hydrodissection (Fig. 10).“¢ The peritoneum is incised vertically and horizontally and extended
cephalad to just below the aortic bifurcation. Bleeding points are controlled with the CO, laser or bipolar
electrocoagulator. The following landmarks are identified beneath the peritoneum: common iliac arteries,
ureter, inferior mesenteric, superior hemorrhoidal, and midsacral arteries. The loose areolar tissue is excised
as necessary using the CO, laser to gain access to the presacral nerves. Care should be exercised in clearing the
areolar tissue. Bleeding in this area is difficult to control even at laparotomy. The hypogastric nerve bundle is
identified, grasped, and skeletonized as necessary to isolate the superior hypogastric plexus. A 3—4 cm
segment of nerve tissue is excised using the CO, faser (Fig. 11). It is important to remove a wide portion of
nerve between the two ureters and under the descending colon on the left side. Suturing of the ends of the nerve
bundle is not necessary. The retroperitoneal space is copiously irrigated, and bleeding points are controlled
with the laser or bipolar electrocoagulator. The edges of the peritoneum are not sutured.

We have performed presacral neurectomy in over 150 patients with severe dysmenorrhea and central pain

-associated with different stages of endometriosis. These patients all had failed previous medical or surgical —

treatment. There have not been any intraoperative or postoperative complications, except for one case of
active bleeding. The source was a branch of the inferior mesenteric artery, and the bleeding was controlled
laparoscopically. Blood loss was minimal, and no patient required a laparotomy. Most patients were
discharged on the same day, but some stayed overnight for convenience. All patients left the hospital within

24 hours of surgery.”’

TREATMENT OF BOWEL ENDOMETRIOSIS AND BOWEL RESECTION
Patients with severe endometriosis frequently have uterosacral ligament, rectovaginal septum, and deep

treatment consists of correction and dissection by laparotomy. Good pain relief and adequate pregnancy rates
have been reported. 7

——Women with_ cndometuosxs of the lower_colon, rectum, uterosacral. ngamcnts or_rectovaginal septum.._____.___

generally undergo videolaseroscopy after previous surgical or hormonal therapy management fails to relieve

their discomfort. Presenting symptoms commonly include chronic pelvic pain with dysmenorrhea, dyspare-
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FIG. 10. Peritoneum being lifted and incision sites.
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" unia, back pain, dyschezia, constipation or diarrhea, and infertility with pelvic pain. Patients with histories of rectal
bleeding should be evaluated by sigmoidoscopy, and a barium enema may be necessary before laparoscopy.

- The patient is prepared as an outpatient. In addition to the bowel preparation, at approximately |1:00 pm the
night before surgery, she takes 1 g-of metronidazole orally. One gram of cefoxitin sodium is administered
one hatf-hour before the scheduled procedure.

Between 40 and 80 W of CO, laser are used to vaporize or excise the endometriosis. An assistant stands
between the patient’s legs, performing rectovaginal examination with one hand. The other hand holds the
uterus up with a curette, a dilator, or the Humi rigid uterine elevator while both the assistant and surgeon

. -observe.the-monitor. For rectovaginal septum and uterosacral ligament endometriosis; 5=8 mL—of dtluted—«—-‘—— S

-vasopressin (10 units in 100-200 mL of lactated Ringer’s solution) is mjected in an unmvolved area thh a
“=]6=puage-laparoscopic- needlcrUsmgihe CO,-Jaser, the peritoneum is opened and ydrodissection™ is used; -

as described prevnously

An assistant examines the rectum as the mvolvcd area is completely exc:sed or vaporized until the loose
areolar tissue of the rectovaginal space or normal muscularis layers of the rectum are reached. In patients
whose rectum is pulled up and attached behind the cervix between the uterosacral ligaments, the uterus is first
anteflexed sharply, and an incision is made at the right or left pararectal area and extended to the junction of
the cervix and the rectum. If the rectal involvement is more extensive and the assistant’s finger is not long
enough, a sigmoidoscope, a sponge on forceps, or a rectal probe is used. The sigmoidoscope not only helps the
surgeon identify the rectum but also aids in detecting bowel perforation by visualizing air bubbles as they pass
from the air-inflated rectum into the posterior cul-de-sac, which has been filled with irrigation fluid. With the
assistant guiding the surgeon by rectovaginal examination, the rectum is freed completely from the back of the
cervix. Any generalized oozing and bleeding may be controlled with an injection of 3-5 mL diluted
vasopressin solution (I ampule in 100 mL), laser, or bipolar electrocoagulator. Occasional bleeding from the
) stalk vessels caused by dissection or vaporization of the fibrotic uterosacral ligaments and pararectal areas is

controlled with bipolar electrocoagulator. : :
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Because ureters are lateral to uterosacral ligaments, one should try to stay between the ligaments as much e
as possible. Using hydrodissection and making a relaxing incision lateral to the uterosacral ligament allow the \)
ureters to retract laterally, helping to protect them. Different degrees of ureterolysis may be necessary to free
the ureters from the surrounding fibrotic, endometriotic tissue and large or small endomeiriomas. Endometri-
omas and ovaries may be severely attached to the bowel and ureter. Hydrodissection*® along with the CO,
laser and blunt dissection are used for ureterolysis, enterolysis, and ovarian cystectomy.
For cases in which nodularity in the posterior cul-de-sac and infiltration of the endometriosis toward the
vagina are present, vaporization and dissection of the nodularity are continued as an assistant evaluates the
nodule by palpation until it is gone.?* This may require a small, partial vaginectomy. Should a small vaginal
perforation occur, it can be left alone as long as the perforation is less than 1.0 cm. Endometriosis rarely
penetrates the mucosa of the colon. However, endometriosis of the lower colorectal area commonly involves
the serosa, subserosa, and muscularis of the bowel. This disease can be excised or vaporized very thoroughly
by an experienced videolaseroscopist. The procedure is very demanding and requires maximal cooperation

between the assistant and surgeon. o
To detect possible rectal perforations, we use the sigmoidoscope, as described before, or inject indigo

carmine into the rectum with a Foley catheter. Small perforations can be repaired laparoscopically with three

to four interrupted 3-0 silk, 4-0 polydioxanone (Ethicon) sutures, or an Endoloop (Ethicon).>¢:%
Patients may be discharged within 24 hours, except those who had bowel perforations or underwent bowel

resection. Patients are instructed to have nothing by mouth for 24 hours, except for sips of water, and if no

complications are noted, the diet is gradually increased. Patients with bowel perforation or resection are

allowed nothing by mouth until they pass flatus and then are instructed to avoid constipation by eating a high

fiber diet. The patients should be examined at I and 6 weeks postoperatively.

~Bowel resection

In an effort to avoid laparotomy for patients requiring bowel resection, we have developed techniques for
25.26 The......

laparoseopics mobilization=of=the=lower-colon;-transanal-prolapse,-resection;-and-reanagtomosis.=2==-The..
patient has the preoperative mechanical bowel preparation described previousty. He or she is placed in the
- modified lithotomy position, pneumoperitoneum is induced, and the laparoscope is inserted infraumbilically.
Three 5.0 mm suprapubic trocars, one each in the midline and right and left lower quandrants, are used to place
grasping forceps, Endoloop suture applicators, a suction-irrigator probe, and a bipolar electrocoagulator.
Following insertion of the laparoscope, the entire abdomen and pelvis are inspected visually. All major
lesions should be laparoscopically biopsied. Endometrial lesions are systematically vaporized or excised with
the CO, laser.
Endometriosis, which may invade deep into or through the muscularis propia of the rectum, often results in
rectal stricture. With operative laparoscopic techniques described before, mobilize the entire rectum, and
vaporize or excise lesions in the rectovaginal septum. The lateral rectal pedicles should be coagulated and the

--presacral space-entered to-the level of the levator ani muscles. In patients with anterior rectal lesions, the
rectumis-prolapsed-via the anal canal and-transected using two applications of an RL.30.or RL60 stapler

= (Eiiha}ii)Fmierrnpleu—zéﬂ"%‘i'e’ryl:s&tufes”aré’:ﬂSéd-'for—-feiﬂfereement;ﬁln patients=with-circumferentiallesionsy=oszees
“the rectum is transected distal to the lesion, and the proximal limb is prolapsed into the distal limb, using-

Babcock clamps. (Figs. 12, 13). The rectal segment prolapsed through the anal canal is transected proximal

to the lesion. The resected segment is sent for pathologic diagnosis, and a 2-0 polypropylene pursestring

suture is placed around the circumference of the proximal limb of the bowel. The anvil of a 33 ILS stapler

(Ethicon) is placed through the pursestring into the proximal bowel, and the proximal limb of bowel is

replaced into the pelvis. Using Babcock clamps, the distal rectal segment is prolapsed through the anal canal

and closed with an RL60, and the rectal stump is replaced through the anal canal into the pelvis. The ILS

stapler is placed into the rectum, and the anvil trocar within the proximal bowel is inserted into the stapling

device using the laparoscope. The device is fired, creating an end-to-end anastomosis (Fig. 14).

A proctoscope is used to inspect anastomosis for structural integrity and bleeding. Lactated Ringer’s
solution is inserted in the pelvis and visualized with the laparoscope as air is insufflated into the rectum to
check for leakage. Air leaks may be corrected using transanally placed 2-0 vicryl sutures.

The laparoscopic bowel resection is identical toa laparotomy except that bipolar electrocoagulator and laser
replace sutures and scissors. No unusual short-term or long-term ill effects are evident with this approach,?-%

R
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e FIG.12. - A. Fxbrom -narrowing and endometriosis of lower colon. B. Proxxmalcolonhas been prolapsed anally v1athe o
sxzmns === _mstalmlcn.jurscsmng_smumhas_hecn placndJI.AxmLof slaplcus_ready to:be:inserted:

TUBAL ADHESIOLYSIS AND HYDROSALPINGES

Using videolaseroscopy to lyse and remove peritubal adhesions has proven effective in preserving fertility,
providing the anatomy of the lumen, mcludmg major and minor folds of the mucosa and cilia, has not been
destroyed by disease.**** Fimbrioscopy®' can be used to further evaluate the tubes intraoperatively. This is
done by suspending the fimbria in fluid. The posterior cul-de-sac is filled with lactated Ringer's solution, and
the 3 mm salpingoscope with video camera, to be used for evaluation, is introduced through one of the
suprapubic portals or the operative channel of the laparoscope. The smaller scope magnifies folds of the
fimbria, and agglutination or adhesions can be readily identified and incised with laser.

When tubal anatomy has been destroyed, the probability of conception is poor.***2 Although an attempt

j should be made to repaireven these tubes during operative laparoscopy, these patients eventually may become
candidates for IVF-ET. . :
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FIG. 13. A.RL60 (Ethlcon Somervnlle, NJ) is used to resect the lesion off the distal colon. B. A portion of colon is
being removed.

If a hydrosalpinx is encountered, results of repair by operative laparoscopy are comparable to microsurgical
laparotomy repair.®® The distal end of the tube is distended with indigo carmine chromotubation and stabilized
with two grasping forceps. Stellate incisions are made in the end of the tube using focused, high-power laser
while carefully preserving all remaining fimbria. The edges of the neosalpingostomy must be everted to
preserve tubal patency. Low-power laser applied circumferentially to the distal serosal surface causes serosal

Comgmundﬂcmnﬂﬂmmmmmmmmiunlmmmmmmw to keep the
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tube open, since they may increase adhesion formation.

In-a study-at ourconter of

~hydrosalpinges (GTo

thie pregnancy rates were evaluated. The rates for Group 1 were highly affected by the condition of the tubal
lumen. Of the 42 women in Group | who were followed for at least 12 months, 15 achieved pregnancy (13
intrauterine [30%] and 2 ectopic [5%]). In Group 2, 34 of the 45 patients followed for 12 months achieved
intrauterine pregnancy

When compared to reported pregnancy rates following laparotomy the results by laparoscopy are more
encouraging.

VAGINAL VAULT SUSPENSION (SACRAL COLPOPEXY)

The transabdominal approach of the presacral space is accomplished by means of instrumentation reviewed
previously.?>2% In summary, the patient is placed into a deep Trendelenburg position and tilted to the left to
move the bowel away from the operating field. The presacral space is entered using hydrodissection combined
with the CO, laser set at 40~80 W through a peritoneal incision at the right pararectal area. The anatomic

N
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. FIG 14.  A.Distal portion of colon is bemg p]aced into the pelvis. B. Distal and prox:mal pomons of the bowel are bemg e e

attached.-C..Reanastomasis.is-complete.... .

landmarks that will aid in avoiding bowel, ureter, and vessel injury when identified are the right ureter, iliac
artery and vein, descending colon, and presacral vessels.

The vaginal apex is held with grasping forceps. The vesical peritoneum over the vaginal apex is incised
using the CO, laser and hydrodissection. The bladder is dissected from the anterior vaginal wall, and the
rectum is dissected from the posterior vaginal wall. A 4 cm area of the vaginal wall is exposed.

If an enterocele is present in the upper posterior vaginal wall the peritoneum lining of this defect can be
excised and further obliterated by Moschowitz culdoplasty.?® This procedure can be performed after
completing sacral colpopexy, as the right pararectal space is freed and the vaginal wall is pulled toward the
sacrum without placing undue pressure on the sigmoid colon. The central 5 mm trocar above the pubis bone
is changed to a 10 mm trocar. The polypropylene mesh is rolled and introduced into the abdomen through the

10 mm suprapubic port.
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Dissected ureter

FIG. 15. - Ureteral obstruction with nephrostomy tube placed. Ureterolysis has been performed.

Three to five' 2-0 polypropylene sutures are placed in the thickness of the vaginal wall (not including the

vaginal musoca) at the apex in a single row from one lateral fornix to the other. Each suture is placed through

one end of the polypropylene mesh and tied very loosely using extracorporeal tying. If it becomes necessary

to remove a portion of the vaginal wall, the lower end of the mesh (Ethicon) can be attached vaginally. The

vagina should be thoroughly cleansed prior to the procedure.
To enter the anterior sacrum, the posterior parietal peritoneum is lifted with grasping forceps, and the

anterior sacral fascia is exposed. Extreme care should be taken to avoid injuring the presacral vessels. Two

e - DETTIANENL-SUtures- or staples (Laptack.- Surgin Surgical, Placentia, CA)-are placed in the periosteum of the
sacrum approximately | cm apart in the midline over S3 and S4. The mesh should have enough tension to hold
the vaginal apex in a normal position but should not be tight. The culdoplasty peritoneum is beneath or, at ]
————{imes;above-the meshstrip;-and-the-sigmoid-colon should- pass-beneath-the-mesh-strip without-unnecessary———-————  }.—

compression. |
To date, we have performed 5 vaginosacral colpopexies. Three patients also underwent Moschowitz

culdoplasty, and 1 had bladder neck suspension. The results from our short-term follow-up are promising.

URETEROURETEROSTOMY

In patients with partial or complete ureteral obstruction that is unresponsive to medical therapy,
ureteroureterostomy is necessary. We use the following technique for laparoscopic ureteroureterostomy. >’

A combination of hydrodissection®® and the CO, is used to treat any associated lesions, such as ‘
———————~eﬂdememe%ﬁbreﬂs—epadheﬂen%mh%mtepmdmseetedimmuﬁoundmgnssuesr@wgme—_ﬁ ,,,,,,, _
~_proximal ureter is transected, and indigo carmine is injected into the patient’s IV to confirm its patency. A 7TF
——ureteral catheter is introduced cx}wbwpnauy -into the-distal-ureter. The distal-ureteris transected over the—

stent, and the obstructed portion of ureter is removed (Fig. 16). When this is complete, the ureteral stent is
introduced into the proximal ureter and advanced into the renal pelvis (Figs. 17, 18), To perform anastomosis,
| o four 4-0-PDS are placed in an interrupted fashion-at 6, 12, 9, and 3 o’clock to approximate the proximal and
: distal ureteral edges (Fig. 19). ‘
| : An external ureteral stent should be left in the ureter for a minimum of 4 weeks, at which time it is
exchanged cystoscopically for an internal stent. This stent remains in place for approximately 2 months
postoperatively. The patient’s follow-up should include intravenous pyelogram, ultrasound, or excretion
, scans. , ‘
j This technique also may be used to repair ureteral injuries.

85.86

COMPLICATIONS

‘i We reviewed the files of 6012 patients who were evaluated between July 1982 and June 1992. The ; )
complications have been divided into intraoperative and postoperative categories (Tables 4 and 5). Rare
postoperative complications included pulmonary edema (2 women), subcutaneous emphysema (6 women),
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7N Obliterated ureter
o7 being excised

Obliterated ureteral opening

Nephrostomy
tube from L.

Ureterovesical
junction

FIG. 16. Obstructed ureter is being resected. Nephrostomy tube can be seen.

small bowel ileus (2 women), pelvic infection (3 women) and deep vein thrombophlebitis (2 women). Minor
postoperative complications were shoulder pain, subcutaneous ecchymosis, urinary tract infection, urine
retention, and superficial wound infection. Intraoperative bleeding most commonly originated from the
“inferior epigastric vessels. Postoperative bleeding was noted primarily at trocar sites. In the last 4000

- -----surgeries;laparotomy hasnot been necessary to control intraabdominal bleeding-Patients who had undergone - -
previous laparotomies were at the highest risk for visceral injury. Injuries of the bowel, bladder, and ureter
most often occurred in patients with severe endometriosis. It is imperative to remember that operative

of proper management for a patient’s condition.

LIMITATIONS

Limitations to laparoscopy include the difficulty in manipulating solid masses > 20 cm, such as myomas,
the possible dissemination of advanced intraperitoneal cancer resulting from laparoscopic manipulation, and
the current limited availability of proper instrumentation, surgical teams, and skilled surgeons.

Catheter being
advanced through
new ureteral opening

FIG. 17. Catheter being advanced through new ureteral opening via cystoscopy and passed to the proximal portion of
the ureter.
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ureteral
opening

FIG. 18. New ureteral opening and patent ureter.

TABLE 4. INTRAOPERATIVE INJURIES/COMPLICATIONS

Vascular Small Large
injuries bowel bowel® Bladder Ureter
Anterior Intra- Intra-

abdominal® abdominal Trocar abdominal Injuries Entry Injuries Entry Injuries Entry

Laparotomy 109 1 2 10° 3 22 1 2 2 4
not required .

Laparotomy 0 3 4 0 0 l 1 0 0 0
required

*Includes inferior epigastric vessels.
®Includes colotomies (7) and rectotomies (8); the injury repaired by laparotomy was early in our experience.
“Open laparoscopy incision (2) and adhesiolysis (8).

o

VN Sutures
\% = in-ureter

Catheter
advanced to
left renal
pelvis

FIG. 19. Reanastomosis has been accomplished.
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TABLE 5 POSTOPERATIVE INJURIES/COMPLICATIONS

Anterior Small
abdominal Intraabdominal bowel
wall bleeding bleeding injury
Laparotomy 6" 2° 0
not required
Laparotomy 1 2 1€
required

“Five were managed laparoscopicaily; 1 was managed medically (transfusion,
observation). _

®Bleeding was due to mild Von Willebrand disease (1); at repeat laparoscopy,
etiology was unknown (1).

°Bowel strangulation was-due to congenital malrotation of the small bowel.

DISCUSSION

The minimal invasiveness of operative laparoscopy remains its most prominent benefit, playing the central
role in its popularization. Operative videolaparoscopy offers several other benefits over an open procedure.

" The video magnification of anatomy allows the most tedious procedures to be performed microsurgically. The

superior visualization of the posterior cul-de-sac, posterior broad ligament and upper abdomen using this
technique cannot be disputed. Further, the surgeon’s eyes are within millimeters to centimeters from the tissue

(via the videoscope).
The hemostasis achieved with the pressure from the pneumoperitoneum significantly adds to intraoperative
exposure. In addition, de novo adhesion formation is at least markedly decreased, if not eliminated, with the

use of laparoscopy.*' 2

e While-operative-laparoscopy--has-been-shown to be-an-excellent alternative-to-laparotomy-for-many

procedures, some have called for randomized studies of the two methods.®” Studies of this nature would provide
useful statistics. However, in order for the results to be valid, the surgeon must be proficient with both
laparotomy and operative laparoscopy, and must actively use both on his or her patients. We suggest that in a
number of instances this is unethical. For procedures that require delicate dissection, laparoscopy is a better
a\ppmach.88 Once a surgeon is competent in operative laparoscopy, why perform laparotomy for the sake of
statistical analysis, subjecting the patient to longer hospitalization, recuperation, more pain, and more
expense?

The lightening-fast development of laparoscopy and its increasing popularity have created new dilemmas.
At the same time, the old obstacles have not been overcome. Responding to popular demand, an increasing
number of physicians are actively acquiring laparoscopic_skills. Public pressure frequently results in

inadequately trained surgeons attempting difficult laparoscopic procedures. In turn, this leads to an

nal éptablé:i‘ncrease;in‘-‘opetativewlaparoscopic_;complications.?E..Midm;end.Qsc.Qpi,c_,proc;dmgs‘lack the

—ihree-dimensional perspective present with faparotoniy. Suiccessful utilizationof-videolaparoseopy-requires=

__to.perform.advanced operative laparoscopy. is typically at least as long as that for laparotomy.

that the previously trained surgeon relearn his or her operating skills. The time necessary to acquire the ability
Cost effectiveness was a significant presumed benefit. At the present time, however, hospital costs
associated with most operative laparoscopies, despite decreased postoperative hospitalization, continue to be
higher than the costs associated with [aparotomy. To compensate for the drop in revenue from a decrease in
inpatient room utilization, many hospitals have increased the fees for their outpatient facilities. Also, the
hospitals have increased their profit margins on the already expensive instrumentation and technology.
Specifically, the use of disposable instruments adds significantly to the total cost of a procedure.®® As an
example, automatic stapling devices have emerged as a convenient time-saver, but as they are disposable,
they increase cost. The expsense associated with disposable stapling devices may not be justifiable, when the
same results can be accomplished with bipolar electrocoagulation, or with sutures combined with widely
available cutting instruments. Reusable instruments should be included in the procedure whenever possible.*®
Another reason for unrealized cost savings is the increased operative time associated with laparoscopy. The
problem of prolonged operative time is exacerbated by the frequently inadequate skills of the surgeons.
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- Although some extension in operative time is to be expected, it may be reduced by the development of new
instrumentation and by the surgeon’s acquisition of advanced operative skills.

The future of operative laparoscopy rests on its widespread acceptance by the academic centers responsible
for resident education. The upcoming generation of surgeons can be taught endoscopic techniques earlier in
their training, allowing better assimilation of the difficult hand-eye coordination necessary for videolaparos-
copy. Likewise, the laparoscopic frontier will be extended with the development of instrumentation that is
easier to manipulate, improving the outcome and shortening operative time. New procedures may be extended
to areas previously off-limits to endoscopy; for example, we have recently performed a coronary bypass on a
porcine model. It is becoming apparent that the predominate limitation to operative laparoscopy is the
surgeon’s imagination.
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