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s with other organs, the ctiology of bowel endometriosis i:

unknown. Its occurrence was reported as early as 1922 by

Sampson.' Following his investigation of nineteen cases, he pro-

posed that “implantaﬁon adenoma of endometrial type of some por-

tion of the intestinal tract may be present in at least one half of the

cases of perforated ovarian hematoma of endometrial type with peri-

toneal implantations”

Intestinal endometrigsis has been
reported to affect between 3 and 37%
of women with endometriosis, In a
series of 1,573 women treated consecu-
tively for endometriosis, 5.4% had gas-
trointestinal involvement; of these,
65% had endometriosis of the rectum
and rectosigmoid colon.? In another
series of 1,000 celiotomies, Williams
and Pratt found that 485 women had
endometriosis of which 181 (37%) had
gastrointestinal involvement. Of these,
172 (95%) had rectosigmoid involve-

.ment, 9 (5%) had ileal involvement,

and 19 (10%) had appendiceal involve-

343

ment.” Bowel resection with or without
castration has been suggested to treat
symptomatic patients.” Coropado
et.al.' have reported satisfactory pain
relief and pregnancy rates following
anterior wall resection of the colon by
laparotomy for decply infiltrating lower
colorectal endometriosis.

Bowel involvement is suggested by
palpable tumor in the rectovaginal sep-
tum, gastrointestinal symptoms such as
rectal bleeding, constipation, or diar-
rhea associated with menses, or pain
that persists after surgical removal of all
recognizable lesions.




08/18/97

17:34 FAX 404 255 5627

FERTILITY-ENDG

LI WHCIT IV I” CHC TININC ird enikuulinury fracs

NEZHAT, NZZHAT, NEZHAT

Endowmetriotic nodularity of the
bowel and rectovaginal septum is one of
the most difficult aspects of this disease
to approach surgically. Because gync-
cologists are uncomfortable operating
on the bowel and general surgeons may
not be familiar with endomertriosis,
these cases have frequently required
bowe! resection or temporary colosto-
my. Some have shown that when full-
thickness bowel resection and
immcdiate reanastomosis are per-
formed by a surgical team familiar with
the disease, low morbidity and good
long-term rclicf of symptoms can be
cxpected.

Because colorectal endometriosis is
generally superficial, we feel that bowel
resection should remain the last resort.
We have been able to treat most cases
involving the rectum and rcctovaginal
seprum laparoscopically.

‘Women with endometriosis of the
lower colon, rectum, uterosacral liga-
ments or rectovaginal septum.often
present with chronic pelvic pain, and
dysmenorrhea, dyspareunia, back pain,
dyschezia, constipation or diarthea, or
infer:ility with pclvic pain. Most
womcn with small bowel or appen-
diccal endometriosis are asymptomatic,
and rarely experience bowel obstruc-
tion.

Surgical Procedures

Operative laparoscopy of the GI
tract is performed for the treatment of
endometrial implants on the intestinal
wall, appendix, or rectovaginal space.
Surgical repair of the bowel may be
necessary, even in patients whose

endomctriosis does not invade the -

lumen of the GI trac, for the repair of
incidental injuries occurring during
laparoscopic treatment of endometrio-
sis in other areas of the pelvic/abdomi-
nal cavity,

Operative videolaparoscopy of the
GI tract includes lysis of bowel adhe-
sions, as well as the treatment of super-
ficial, infiltrative and full thickness
involvement with or without stricture
of the appendix, rectosigmoid colon,
rectovaginal septum or small bowel.

Preparation for Laparoscopy

To prepare a paticut for operative
laparoscopy, the surgeon should follow
a protocol similar 1o that for laparoto-
my, including thorough clinical and lab-
oratory evaluation. Pelvic ultrasound
and, in selected cases, hysterosalpingog-
raphy are recommendcd to permit the

surgeon to evaluate uterine and adnexal
abnormalities. Patients with a history of
rectal blecding should be evaluated by
sigmoidoscopy before laparoscopy, and
3 barium enema may be necessary. The
procedurc should be explained to the
paticat and proper conseat must be
obtained. The evening before surgery,
patients with morc advanced discase or
previous laparotomy reccive a bowel
preparation consisting of 4 L polyethyl-
ene glycol-3350 (Golyrely, Braintrce
Laboratories, Braintrce, MA) and are
given 1g metronidazole at bedtime. As
prophylaxis, 1g cefoxitin is adminis-
tered preoperatively and postoperative-
ly. Our preferred technique is the room
set up and system of videolaseroscopy.
In describing our surgical techniques
we make frequent refcrence to the CO,
laser as a cutting modality. Scissors,
electrosurgical devices, and fiber lasers
are effective and appropriate altcrna-
tives.

Lysis of Bowel Adhesions .
Bowel adhcsions may be thin or
thick, vascular or avascular, cohesive or
not. Noncohesive adhesions are
stretched as much as possible without
tearing the tissue, excised with laser or
electricity at the points of attachment
to the pelvic organs, and removed.
Cohesive adhesions densely adherent to
other structures are excised by scissors
or CO, lascr.' The latter device has a
more controlled and predictable depth
of penctration than either electro-
surgery or fiber lasers. The ultrapulse
laser may be used in conjunction with
hydrodissection for lysis of fibrosis and
cohesive adhesions. Structures requir-
ing separation are pulled apart with for-
ceps and a cleavage planc is formed.
Hydroedissection, which provides atrau-
matic pressure, may be especially useful
in idcntif}'ing and developing the dissec-
tion planc that is laser ablated or
excised. The plane may also be dissect-
ed sharply or bluntly by opening the
scissors while applying pressure."

Treatment of Appendiceal
Endometriosis
Because approximately 50% of

appendiceal lesions are detected only by
palpation and may be missed by visual
inspection alone, incidental appendec-
tomy iy rccommended in patients with
severc cndometriosis.

" Preparation lor appendectomy
includes mobilization and cxamination
after any necessary Ivsis ol periappen-
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diceal or pericecal adhesions. The gy,
geon must proceed carefully in ¢y
these arc attachcd to the lateral pelvic
wall or retrocecal appendix. The hipo.
lar electrocoagulator and the CO, laser
are used sequentially to dessicate ang
cut the mesoappendix 0.2 to 0.5 ¢y
from the ileocecal area. When using the
bipolar elcctrocoagulator in this arcs,
caution should bc cxercised to preven
thermal damage to the cecum. A back.
stop is also required when using the
CO, laser to avoid injuring the externgl
iliac artery and vein.

At this point, the bipolar electrocoag_
ulator is withdrawn, and the Endoloop
applicator (Ethicon, Somerville, NJ) js
inscrted through the suprapubic midline
puncturc. Two chromic Endoloop
sutures (Ethicon) or polydioxanone
sutures (Ethicon) arc passed over the base
of the appendix 2 to 5 mm from the
cecum and then ded, one on top of the
other. Both sutwrc ends are cut with the
CO, laser or scissors. A third endoloop
suturc is applied less than 2 cm distal to
the other suturcs and a 15 cm tail is left
to facilitate retrieval should the appendix
inadvertently fall into the pelvic well.
Using the CO, laser, the appendix is cut
between the second and third sutures
placed. Luminal portions of the appen-
diceal stump and the removed appendix
are seared with thc CO, laser, and the tis-
sues are copiously irrigated with lactated
Ringer’s solution (Baxter Healthcare,
Deerfield, IL). The appendix is removed
from the abdomen with a long grasping
forcops passed through the operating
channel of the laparoscope or suprapubi-
cally with a short grasping forceps or
with an Endopouch tissue removal bag
(Ethicon). If appropriate, an sppendix
extractor may be placed via the slceve of
the 10 mm trocar, replacing the central 5
mm tocar. Instruments that may be con-
taminated are removed from the surgical
area. No adjunctive therapy is necessary.
Finally, thc appendiceal and other opera-
tive sites are inspected for hemostasls and
then irrigated with lactated Ringer’s solu-
ton."

Appendcctomies may last from 4 to
21 minutes. Postoperative instructions
should includc avoiding solid food for
24 hours. Otherwise, instructions are
the same as for gynecologic procedures,
including an outpatient evaluation the
day after surgery. In a series of 100 con-
sccutive appendcctomies using the
technique of videolascroscopy, we did
not have any major intraoperative com-
plications.'” One patient had a transient
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(levated temperature, and one had mild
p..»riumbilical ecchymosis. All were dis-
-ged within 24 hours.'? In another
35 of 254 laparoscopic appendec-
 jes, no major intraoperative com-
Jlications were noted and again, all
were discharged within 24 hours.
| ~toperatively, onc paticnt developed a
» . 2l pelvic abscess that required surgi-
sl intervention.

We have rccently modified our
techniquc for the performance of
sppendectomy using a single Endoloop
wure. The suture is placed over the
pase of the appeadix 2 to 5 mm from
the cecum and tied. Using the CO,
laser, the appendix is cut about § mm
/i<tal to the suturc. Searing of the lumi-
\. portion of the appeadiceal stump
snd the removed appendix, irrigation,
and removal of the appendix are as
described above, Results are compara-
ble to those achicved with our previous
technique.

Several other laparoscopic appen-
dectomy techniques have been
described. In 1983, Semm reported a
nrocedure incorporating the use of

,ures and crocodilc forceps.” The dif-
-—-ence betwecn Semm’s technique and
-5 is that he uses suture ligation and
scissors for the appendiceal artery
“<ther than bipolar electrocoagulation
id/or lascr. Laparoscopic appendecto-
my may also be accomplished using a
stapling device. ‘The Endo-cutter
{Ethicon) passes through a 12 mm tro-
~ar and allows placement of two
- nlestaggered lines of staples with 3
simultanerus cut. The close approxima-
ton of the two staple lines to the cut-
ting blade in the cartridge head reduces
the risk of spillage from the appendiceal
lumen into the peritoneal cavity. The
stapling device requires a 12 mm
trocar.'*

tndometriosis of the
.« ctosigmoid, Rectovaginal
septum, and Cul-de-sac
Most cases of rectal and rectovaginal
septum endometriosis can be managed
with outpatient vidcolaparoscopy and
do ot requirc bowc} resection.” The
procedure is pcrformcd as follows. An
assistant standing between the patient's
legs uscs one hand to perform recto-
~inal examination and the other hand
20ld the uterus up with a curewe, 2
lilator, or the Humi rigid uterine elcva-
tor. An uninvolved area of peritoneum
is identificd and injected with 5 8 ml
of diluted vasopressin (10 units in 100
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o 200 m! of lactatcd Ringer’s solution)
with a 16-gauge laparoscopic needle.
Using the CO, laser, an opening is
made in the peritoneum. Hydro-
dissection is performed with SmokEvac
Trumper Value and Nezhat-Dorsey
Endopool probe (Amcrican Surgical
Instruments, Inc., Delray Beach, FL)
forming a plane in the rectovaginal sep-
tum.'®

While the assistant examines the
reeturm, areas of involvement are identi-
fied by palpation. CO, laser vaporiza-
tion or excision of rectovaginal implants
is continued until no palpable .nodules
exist. Between 40 and 80 W of CO,
laser arc used to vaporize or excise the
endometriosis. An assistant examines
the rectum as the involved area is com-
pletely excised or vaporiced until the
loosc areolar tissuc 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 liga-
ments, the uterus is first anteflexed
sharply. Then an incision is madc at the
:}ht or left pararectal area and extend-
d to the junction of the cervix and rec-
tum. This plane of disscction is
continucd until the rectovaginal septum
is reachcd. If the rectal involvement is
more extensive, a sigmoidoscope may
be used to guide the surgeon, as well as
to rule out bowel perforation. The cul-
de-sac is Alled with irrigation fluid and
is observed through the laparoscope
while air is introduced into the rectum
through the sigmoidoscope. Air bubbles
observed in the cul-de-sac fluid indicate
perforaton, With the assistant guiding
the surgeon by rectovaginal examina~
tion, the rectum is freed completely
from the back of the cervix. At times,
generalizcd ooze or blceding may occur
and can be controlled with an injection
of 3 to 5 ml diluted vasopressin solution
(1 ampule in 100 wl), lascr, or bipolar
electrocoagulator. Occasional bleeding
from the stalk vessels caused by dissec-
tion or vaporization of the fibrotic
uterosacral liggments and pararectal
arcas is controlled with bipolar electro-
coagulator.

Location and assessment of the
ureters before proceeding with this
procedure is of paramount importance,
especially when they are infiltrated by
endometriosis. Any altcration in the
direction of the ureters should be iden-
tified prior to surgery. Because ureters
are lateral to the utcrosacral ligament,

W¢ Irv to stav berween the |igarnents as
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much as possible. Using hydrodissection
and making a relaxing incision lateral 10
the uterosacral ligament allows the
ureter to retract laterally. This increases
protection of the ureters.

For cases in which there is nodulari-
ty in the posterior cul-de-sac and infil-
tration of the endometriosis toward the
vagina, vaporization and dissection of
the nodularity are continued as an assis-
tant evaluates the nodule by palpation
until it is gone. ' Endometriosis rarely
penetrates the mucosa of the colon but
it commonly involves the serosa, sub-
serosa, and muscularis, The disease can
be excised or vaporized tharoughly by
an expericnced videolaparoscopist.
When major portions of both muscu-
laris layers have been excised or vapor-
ized, and the mucosa is rcached, the
bowel wall may be reinforced by one to
three 4-0 polydioxanone sutures. The
procedure is very demanding and
requirces maximal cooperation between
the assistant and the surgeon.

This approach was applicd to 185
women, aged 25 to 41 ycars, who had
deep, infiltrative endomerriosis of the
rectovaginal septum, uterosacral liga-
ments, posterior cul-de-sac, and anteri-
or wall of rectosigmoid colon.'® Of the
185 patients, 33 had rectovaginal septum
involvement only, 22 had fibrotic and
nodular uterosacral ligaments, and 130
had partial or complete obliteration of
the cul-de-sac. Small vaginal perfora-
tions, which did not require suturing,
occurred in 11 patients who had scvere
nodularity of the rectovaginal septum.
The lumen of the rectosigmoid colon
was entered in nine patients. In cight,
the repair was performed laparoscopical-
ly; in one, repair was performed alter
prolapsing the bowel through the anus
(this technique is further described
below in the section on bowel resec-
tion). Of 185 patients, 174 werc avail-
able for follow-up after 1 to § years. OF
31 patients who have undergone second-
look laparoscopies for persistent infertil-
ity or recurrent pain, 12 (38%) had
complete healing of the rectovaginal sep-
tum with few filmy adhesions. Ninetcen
(61%) had dense, vascular adhesions and
7 (23%) in this group had persistent
endometriosis. Moderate to complete
pain rclief was reported by 162 (93%) of
the 174 patients.

Bowel Rescction
In cases of severe disease of the
bowel wall, bowel resection may be

necessary, We first described laparo- -

.. @oo07/01
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scopic assisted anterior rectal wall
resection and anastomosis in 1991 to
treat symptomatic infiltrative rectosig-
moid endometriasis.'’ In 1992, we
published the first report of total rectal
wall resection by advanced operative
laparoscopy.'® The patient is given a
preoperative mechanical bowel prepara-
tion as described previously. Three §
wmm suprapubic trocars, one each in the
midlinc, right, and left lower quad-
rants, arc used to place grasping for-
ceps, Endoloop suture applicators, a
suction-irrigator probe, and a bipolar
eiectrocoagulator.

The technique includes laparoscopic
mobilization of the lower colon,
transanal prolapse, rescction, and
reanastomosis.'”"" When the lesion
involves only the anterior rectal wall
near the anal verge, the rectovaginal
septum is delineated by simultaneous
vaginal and rectal cxaminations per-
formed by an assistant. The rectum is
mobilized along the rectovaginal scp-
tum anteriorly to within 2 cm of the
anus, using the CO, laser and hydrodis-
section. Mobilization continues along
the left and right pararectal spaces by
electrodcsiccating and dividing branch-
es of the hemorrhoidal artery, and par-
tially posteriorly, as well. When the
rectum is sufficiently mobilized, the
tumor is prolapsed to the level of the
anus, the perineal body is retracted,
and an RL 30 (Ethicon) multifire stapler
is applied across the segment of the

antcrior rectal wall containing the nod-

ule. Two staple applications may be
requircd to traverse the width of the
involved mucosa, The tumor nodule is
excised using electrosurgery, and two
additional interrupred 2.0 polvglactin
sutures are inserted along the staple
line. The rectum is returned to the
pelvis under direct visualization, and
closure is confirmed by insufflating the
rectum while the cul-de-.sac is filled
with lactated Ringer’s.

In patients with more extensive
involvement and circumferential
lesions, the entire rectum is mobilized,
the lateral rectal pedicles are elec-
trodesiccated, and the presacral space is
entered to the level of the levator ani
muscles to be able to mobilize the
bowel. The branches of the inferior
mesenteric vessels of the bowel seg-
ment to be resected are electrodesiccat-
ed and cut. The rectum is transected
proximal to the lesion, and the proxi-
mal limb is prolapsed into the distal
limb, using Babcock clamps. A 2.0

e e e .
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purse-string suture is inscrted to the
cnd ol the proximal bowel to secure the
opposing anvil of an ILS 29 or 33 sta-
pler (Ethicon). The anvil is then
replaced transanally into the pelvis
along with the proximal bowcl. The
rectal stump containing the endometrial
lesion and librosis is then prolapsed out
of the anus by grasping the transected
end of the rectal stump with Babcock
clamps (Baxter Mueller, Chicago, IL)
and pulling it through the anal canal.
The rectum is stapled shut with 2 RLGO
linear swapler (Ethicon) and the rectal
specimen is resected and sent to surgi-
cal pathology. The rectal stump is
reduced inside the pelvis and an end-to-
end double stapled anastomosis is per-
formed with the ILS 33 stapler
(Ethicon). A trocar in the gun is passed
through the stapled end oig‘tlhc rectum.
The laparoscope is then used to attach
the opposing anvil in the proximal
bowel. The bowel ends are approximar-
ed, and the stapler is fired to completc
the anastomosis. Intact “doughnut” mar-
gins should be present. A proctoscope
is used to examine the apastomosis for
structural integrity and blecding.
Lactated Ringer’s solution is inserted
into the pelvis and visualized with the
laparoscope as air is insufflated into the
rectum to check for Icakage. Air leaks
may be corrected using transanally
placed 2.0 Vieryl sutures. Laparoscopic
bowel resection by this technique is
identical with resection at laparotomy
with the bipolar electrocoagulator and
laser replacing the suture and scissors.'®
A simplified method for resection of
severe endometriosis of the anterior
wall of the colon® is as follows, The
extent of the lesion is evaluated visually
and by palpation using the tip of the
suction-irrigator probe. If the lesion is
low enough, an assistant can identify it
by performing a rectal examination. A
sigmoidoscope is used to further delin-
eate the lesion and guide the surgeon.
Alter identification of the ureters in
order to avoid inadvertent injury, the
lower colon is mobilized in all aspects
except posteriorly. Depending on the
location of the lesion, the right pararec-
tal area, left pararectal area, or both are
entered using the CO, laser and
hydrodissection, The colon is separated
from the adjacent organs. Full-thickness
excision is carried out, beginning above
the area of visible disease. After idenufy-
ing the normal tissue, the lesion is held
at its proximal ¢nd with grasping for-
ceps. An incision is made using the Co,

346
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laser through the bawel serosa and 1y,
cularis, and the lumen is entered. )
lesion is excised from the anterior reg
wall. The suction irrigator probe is yy,
as a backstop for the laser and to eva,
ate the laser plumc. After complete ex,
sion of the lesion, the pelvic caviyy
irrigated and suctioned. Resected pice,
of bowel arc extracted through the opui
ative channel of the laparoscope using
long grasping forceps, or from the an,
using polyp forceps, and submitted f,
pathology. The bowel is repaired tran.
versely in one layer. Two traction sutyy
are applicd to each side of the defec:
transforming it to a transverse openin,
The stay sutures are brought out throug
the right and left lower quadrant inc,
sions. The slceves arc removed, the,
replaced in the peritoneal cavity next v,
the stay sutures, and the sutures ar.
securcd outside the abdomen. Th.
bowel is then repaired by placing severa
interrupted through-and-through suture-
in 0.4 to 0.6 co increments untl jt i
completely rcanastomosed. We usc O-
Vicryl or PDS laparoscopic suturcs with
a straight or curved needle (Ethicon:
with extracorporeal knot tying. When
the lcsion is not very extensive and the
bowel defect after resection is less than 4
cm, the bowel can be repaired vertically
without causing stricture. At the end of
the procedure, sigmoidoscopy is per-
formed to ensurc that the closure is air-
tight and that there in no bowel
stricture.?? o

In a series of 356 women whe
underwent laparoscopic treatment of
bowel endometriosis using different
techniques, two paticnts required intra-
operative laparotomy early in our cxpe-
rience. The first patient underwent
laparotomy for repair of enterotomy
after treatment of infiltrative rectal
endometriosis. The othcr patient
required laparotomy for anastomosis
due to an unsuccessful attempt to place
a purse-string suture around the patu-
lous rectal ampulla. Significant postop-
erative complications occurred in 1.7%
of patients. Two women developed leaks
and pelvic infections. One required 2
Laparoscopic temporary colostomy with
subsequent take down and repair by
Laparotomy, and onc was managed by
prolonged drainage. One woman had
bowsl stricturc requiring rescction an
reanastomosis by laparotomy. One
devcloped a pelvic abscess, which, after
failed response to drainage, underwent
laparoscopic right salpingo-oophorecto-
my. Onc patient who had had anterior
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... lge resection of anterior rectum had

. immediatc rectal prolapse which was

rcduced without surgical management.

{ter bowel symptoms persisted, and she
o linally had a colectomy.

) Mipor complications included skin
ccchymosis, temporary urinary reten-
tion, temporary diarrhea or constipa-
riom, and dyschezia,

- a.all Bowel

The small bowel has the least
involvement with endometriosis. The
mnost common location is the ilcocecal
area. Superficial spots of endometriosis
can be vaporized with low power CO,
laser (15-25 watts). Occasionally, the
Jesion is deep and entry into the lumen
of bowel is necessary. If the entry is less

-+ 1 cm, it can be repaired using one

1 .oloop sutwre.?! After thorough irri-
vation of the perforation is performed,
the endoloop is tied over the defect and
the perforation is brought inside the
loop using anastomotic grasping forceps
and ticd below the perloration leaving
adequate stump. The repair is
immersed in the lactated Ringer's and
observed for air bubbles to be surc it is

ir tight.

A defect of more than | cm is
repaired in one layer using through-
and-through 0 Vicryl or PDS suture as
was described before. When the
Jinvelvement is more extensive and

complete resection and reanastomosis is

required, the bowel is completel

mobilized laparoscopically and brought

out through McBurney incision or vagi-
3! posterior colpotomy, resected and
c.nastomosed.

We have treated three such cases
laparoscopically. In the first, the patient
had cecal and appendiceal endometriosis.
Following laparoscopic mobilization of
the bowel, the cecum was resected and
reanastomosed through a McBurney indi-
sion. An appendectomy was then per-
formed, The other two women had small
rwel endometriosis which was cusing
surtial stricture. The mesentery was
coagulated and cut, and the bowel exteri-
orized through a Pfannenstiel incision in
one case and through a posterior colpoto-
my in the other. Resection and rcanasto-
mosis were then completed with no
intraoperative or postoperative complica-
tions, and the women are doing well.

Jhe Cenitourinary Tract

Variable urereral and bladder involve.
ment have been reported in 1% to 11%
of women diagnosed with endometrio-
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5is.?? As the disease becomes more
advanced, the urcter is vulnerable to
endometriotic implant involvement.
Endomctriosis of the urinary tract can be
superficial or invasive, and in sporadic
cases, may even completely obstruct the
ureter. The bladder wall is one of the sites
least frequently involved with eado-
metriosis. In fact, fewer than 180 cases
have been reported.® Management
options include hormone suppressive
therapy, oophorectomy, hysterectomy,
and/ or segmental cystectomy. 2%

Decreased bladder capacity and
bladder instability unresponsive to con-
ventional therapy may be due to
endometriosis. Goldstein and Brodmann
reported one case of bladder endometrio-
sis that they monitored cystometrically
over a 4-year period.” They found that
decreased bladder capacity and bladder
instability, both unresponsive to conven-
tional parasympatholytic agents, were
corrected after surgical destruction of
superficial bladder cndometriosis. When
bladder symptoms recurred 2 years later,
a course of danazol again reversed bladder
instability. It is important that dinicans
consider endometriosis in cases of vefrac-
tory and unexplained urinary complaints.

If endometriosis of the urinary tract
is suspected, a complete preoperative
evaluation should be performed includ-
ing an intravenous pyelogram, ultra-
sound scan of the kidneys, and routine
blood and urine workup. In selected
cases where patients present recurrent
h;maturia, cystoscopy may be indicat-
ed.

teatment of Genitourinary Tact

Iimplants

Most superficial implants of
endometriosis over the ureter and the
bladder can be safely treated by opera-
tive laparoscopy, utilizing hydrodissec-
tion and the CO, laser. Before the
introduction of hydrodissection to the
operative laparoscopic treatment of
endometriosis, sensitive areas at risk of
injury, such as bowel, ureter, bladder
and major blood vessels, were often
excluded from surgical interven-
tion.?”-® This omission was serious
because the patient often continued to
have symptoms after surgical therapy.
Hydrodissection makes treatment with
the CO, laser in these high-risk areas
safer. Because the CO, laser beam does
not penetrate fluid, treatment can be
contined to the endometriotic lesion
vet leave adjaccnt normal tissue
unharmed, By creating a bed of fluid

347

beneath the pcritoneum, the risk of
laser beam penetration to underlying
tissuc 1s reduced.

Superficial implants over the ureter
can generally be treated by a variation
of hydrodissection. Approximately 20
to 30 ml of lactated Ringer’s solution is
injccted subperitoneally on the lateral
pelvic wall, elevating the peritoneum
and backing it with a bed of Auid. The
CO, laser is then used to create a 0.5
cm opening on this elcvation. The peri-
toneurn is opened anteriorly and later-
ally, close to the corresponding round
ligament. The hydrodissection probe is
then inserted into the opening and
approximately 100 ml of lactated
Ringer,s is injected under 300 mm/Hg
pressurc into the retroperitoneal spacc
along the course of the ureter. The tluid
swrrounds the ureter, moves it posteri-
orly, and allows superficial CO, laser
dissection or vaporization of the area.

After crearing the water bed, a
superpulsc or ultrapulse mode of the
CO, laser of between 20 and 80 W is
useé for vaporization or excision of the
lesion, which should be performed with
a circumference of 1 to 2 cm. When
the lesions are large or excision is pre-
ferred, a circular line witha 1 to 2 cm
margin is made around the lesion. The
peritoneum is then grasped with an
atraumatic grasping forceps and peeled
wway with the help of the CO, laser and
the tip of the suction-irrigation probe.
If the endometrial implant is firmly
embedded and has formed scarring
down to the subperitoneal connective
tissue, hydrodissection should be
extended, By injecting around the
lesion, fluid “tunnels” created beneath
the lesion, which often separates the
scar tissue. The lesion can then be safely
treated. After vaporization or excision
of these lesions, the area must be care-
fully irrigated to remove all remaining
carbonization and verify that all remain-
ing endometriosis has been properly
treated.

Nezhat and Nezhat reported over
500 sites of superficial genitourinary
implants treated by this method. There
have been ne major complications
involving injury to the bladder or
ureters. Two patients were unable to
void immecdiately following surgery;
this problem was resolved with an
indwelling catheter which was removed
the day afrer surgery. Four patients with
endomerriosis of the bladder had post-
operative hematuria which cleared
within scveral hours. Following
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Indradisseetion ol the broad hgaments
A s
and the pelvic side wall, abaur 5% of

the patients had swelling of the external -

gcnilalia. This is mast I\ikcly hecause of
the penctration of water through the
inguinal canal to the labia. This swelling
resolved in most cases within gne to
wwa hours, and did not lcave any per-
mancnt s:;quclac.

Obstructed Ureter

In severe cases of endometriosis, the
implants may invadc the tissuc or urcter
and cause obstruction. The incidence of
ureteral obstruction due to endo-
metriosis is low. Most gynecologists
will never cncounter this catity.
Howcver, as this complication has
severe effects on the patient’s quality of
life, any surgeon treating endomerriosis
must be thoroughly acquainted with the
mod¢s of trecatment available. Con-
ventional therapy consists of laparotomy
and resection of the obstructed segment
of the ureter.

We first performed a urcter-
oureterostomy by laparoscopy in 1989
in a 36 ycar old woman with long-term
urctcral obstruction causcd by
endometriosis.?’ The condition had
been previously diagnosed at
laparoscopy, but the patient refused to
undcrgo treatment by laparotomy,
When the paticnt came to us, she had
had a nephrostomy tube in place for ¢
years. Laparoscopic findings included a
3 to 4 cm fibrotic nodule over the left
ureter, approximately 4 cm above the
bladder, distorting the course of the
ureter. This corresponded to the level
of the obstruction previously diagnosed
by radio-imaging techniques. Under
direct visualization by laparoscopy, we
attempted to place a retrograde
catherer, but were unsuccessful. We
decided to excise the nodule using vide-
olascroscopy and hydradissection.

The leht rewroperitoneal space was
entercd at the pelvic brim and after
treating all associated lesions, such as
endometriosis, fibrosis, or adhesions,
the ureter was dissecred with the CO,
laser. During dissection, when we dis-
covered that the nodule involved the
entre thickness of the urcter, we cleet-
ed to do a pardal resection,

Under cystoscopic guidance, a 7F
ureteral catheter was passed through
the urecterovesical junction, and the
CO, laser was used to enter the urcter
at this level. Indigo carmine was jnject-
cd into the patient’s IV 10 rest the
uretcr’s patency. The distal ureter was
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transceied over the steat, and the
ebstructed portion of the ureter was
removed. When this was completed,
the ureteral stemt was introduced into
the proximal ureter and advanced into
the renal pelvis. Finally, the edges of the
urcter were reapproximated using four
4-0 PDS suwures placed in an interrupt-
cd fashion at the 6, 12, 9, and 3 o'clock
positions to app\'oximatc the proximal
and distal ureteral edges. An external
urcteral stent was left in the urcter for a
minimum of 4 wecks, at which time it
is cxchanged cystoscopically for an
internal stent. This stent remained in
place for approximatcly 2 months post-
operatively, The patient’s follow-up,
IVP, and ultrasound, showed functional
kidneys with normal paticnt urcter long
term follow up.

This paticnt went home the day after
surgery. Her postoperative course was
uncomplicated. An intravenous preto-
gram confirmed ureteral patcncy and
renal function. Estimated blood loss was
less than 100 ml and the duration of the
procedure was just under 2 hours, The
length of the removed/vaporized seg-
ment was 3 to 4 cm. The pathology
report confirmed severe endometriosis
and fibrosis of the resected urcter.

Since then, we have treated 12 more
cases of severc cndometriosis of the
ureter in which the endometriosis and
fibrosis caused partial or complete
ureteral obstruction. All patients had
known history of endometriosis and
underwent different surgical and mcd-
ical treatments.

In four women, the urereral
endometriosis was completely removed
without entering the ureteral lumen. In
threc women, the obstructed ureter,
required a complete segmental resec-
tion. One right and one lcft uter-
oureterostomy and one rcanastomosis
of the left ureter to the bladder
(ureteroneacystostomy) were per-
formed using four through and through
interrupted 4-0 polydioxanone (PDS)
sutures to rcapproximate the edges over
the uretal catheter. In five women, the
urcter was partially invoived. The
severe retroperitoneal and ureteral
endometriosis was cautiously excised or
vaporized using CO, laser until
ureterotomy occurred.

In three women, the uretcrotomy
was very small and was detected by
intravenous injection of indigo carmine.
A uretal stent was left in pface and no
suture was required. In two patients,
the ureterotomy was repaired using 4-0
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PDS 1a overlap the resceted port
The pathnlngic spccimcn reve,
librosis, endomerriosis, or hath i
wamen. A rarc case of endomcr
with focal severely atypical hyperpl
was found in the specimen of 2 46
old woman. She had undergone a
abdominal hysterectomy and bilau
salpingo-oophorectomy followed
hormonal replacement thera
another institution. All patients had
ungventful intra- and postopera
courses and rcported symptom.
relief of their symproms. Imaging 1
niques demonstrated patent uret
with functioning kidneys in all patic
except for one. She was 3 24 year
woman who had becn’diagnose(l sevt
months carlicr with pelvic endomet
sis which was partially treated at ini
laparoscopy followed by GnRH anal
therapy postoperatively. During a =
ond laparoscopy, she was found 1o F
severe left utcrosacral, left pelvic s
wall cndomctriosis and left urete:
endometriosis which had caused co
plete obstruction of the uren
Scgmental resection and uteroureter:
tomy was performed. Intraoperat
intravenous injection of indigo carmi
did not reveal any leakage from v
urcter and raised the question of a no
functioning kidncy. Postopcrative [
low up and imaging rcvcaled 3 $%-1
functioning kidney. However, the urel
was patent.

Bladder endometriosis

If the lcsions of the bladder sero
are superficial, hydrodissection ai
vaporization will adequately remo’
them. However, different manageme:
is necessary when thc involvemen
deep within the muscularis or mucc
The efficacy of conservative thers)
varies. Some regard it as palliative ar
temporary. When conservatve medic
and surgical therapy fails, segment.
cystectomy is necessary to remove t!
lesions.

We bave successfully performe
laparoscopic segmental cystectomy ©
six patients. Operative laparoscopy v
performed using a laparoscope, vit
camera, and three suprapubic portals.
We thoroughly evaluated the abdomin
and pelvic cavities to assess the extcn
of the endometriosis. Simultaneous ¢¥*
toscopy was performed. Bilater?
ureteral catheters were inscrted to bel
ter identify the ureters.

The bladder dome was held near 1
midline with the grasping forceps <
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the endomctriotic nadule was excised 5
om bevond the lesion. The incision was
made with the CO, laser using the suc-
- gion irrigation probe as a backstop. The
ecimen removed from thc abdominal
cavity with the assistance of a long
grasping forceps through the operative
channel of the laparoscope. The excised
gssue by & previously placcd grasping
forcops. The lesion was then re-graspc
«ad removed with the laparoscope as
one unit. The CO, gas distended the
bladder cavity and provided cxcellent
visualization of the bladder interior.
After again identifying the ureters, and
careful examination of the bladder
saucosa, the bladder was closed. This
was perl'ormcd with scveral interrupted
Jvdioxanone or vicryl through-and-
through suturcs using extracorporeal or
intracorporeal knotting, A cytoscopy
was then performed to check for possi-
ble leaks. Laparoscopic scgmental cys-
tectomy takes approximately 35-45
minutes, Each woman was discharged
from the hospital the following day and
instructed to take trimcthoprim and
sulfamethoxazole for 2 weeks. The
Foley catheter was removed 10-14 days
later, at which time the cystograms
were normal. The average estimated
blood loss was less than 150 ml. The
pathology report confirmed severe
endometriosis and fibrosis of the
resected bladder wall in all cases. No
intraoperative or postoperative compli-
cations were noted. Ten to 23 months
postoperatively, the patients are doing
well, with no hematuria at menstrua-
tion.

[ s

In experienced hands, the laparo-
scopic approach provides ap adequate
route for diagnosis and trcatment of
endometriosis of the intestine and geni-
tourinary tract. Endoscoiic magnifica-
tion of the bowel and bladder wall
planes, coupled with hemostasis facili-
tated by Pneumoperitoneum and the
CO, laser, allows excellent identifica-
tion of anatomic structures with this

——

255 5627

laparoscapic technique; hipolar electro-
coagulation and lascr replace conven-
tional dissection techniques and sharp
instruments. Our short-term and long-
term follow-up have been promising
Adequate laparoscopic treatment of
endometriosis requires surgical skill,
and of paramount importance, the
operator’s knowledge of this discase and
its natural history.
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