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Abstract
INTRODUCTION: Endometriosis is an estrogen-dependent chronic inflammatory condition affecting 6-10%
of reproductive-aged women. Chronic pelvic pain impacts the quality of life of patients with endometriosis.
Here, we describe the use of laparoscopic modified radical hysterectomy for the treatment of extensive and
deeply infiltrating endometriosis.
METHODS: A retrospective chart review was conducted on patients with Stage IV endometriosis who
underwent laparoscopic modified radical hysterectomy. All patients had a history of extensive
endometriosis that failed medical and conservative surgical treatment and caused significant recurrent
symptoms. The objective of this study is to show the feasibility of treatment of Stage IV endometriosis by
laparoscopic modified radical hysterectomy.
RESULTS: A total of 52 patients underwent laparoscopic modified nerve-sparing radical hysterectomy for
endometriosis between October 2006 and September 2013. The most common preoperative symptom was
chronic pelvic pain. Adjunctive procedures, including salpingo-oophorectomy, appendectomy, disc excision
of the bowel and ureteroneocystostomy, and in one case bowel resection, were performed as indicated. Mean
patient age was 44 years (range 32-55). Mean hospital stay was one day (range 0-3). Postoperative
complications included one case of urinary retention, one vaginal cuff abscess, and one infected ureteral
stent. Mean follow-up was 33 months (range 13-65). Out of 52 patients, 33 had at least one prior surgery for
the treatment of endometriosis. All patients reported dramatic pain relief, and there were no reports of
symptom recurrence.
CONCLUSION: In cases of severe endometriosis, the use of laparoscopic modified nerve-sparing radical
hysterectomy is a feasible and effective method for achieving long-term improvement in pain symptoms.
There was no difference noted between symptom recurrences in the group of patients with bilateral
salpingo-oophorectomy versus those with ovarian conservation in contrast to prior studies. Of note,
14 patients underwent bilateral oophorectomy, nine patients underwent unilateral oophorectomy, and two
patients underwent removal of ovarian remnant.
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Introduction
Endometriosis affects 6-10% of reproductive-aged women [1]. The quality of life of patients with severe
endometriosis can be greatly limited, most commonly by symptoms of pelvic and abdominal pain.
Management of endometriosis includes medical, surgical, and combinations of both medical and surgical
therapy. Medical therapies include gonadotropin-releasing hormone, progestins, estrogen-progestin
combination pills, and aromatase inhibitors. The use of these medications in conjunction with conservative
ablative laparoscopic treatments has become routine for pelvic pain secondary to endometriosis. When
endometriosis is treated with conservative surgery, approximately 25% of patients will require subsequent
surgery due to recurrent endometriosis or progression of microscopic disease [2].
Severe endometriosis and infiltrating lesions of the pelvis, intestine, and genitourinary tract can cause
debilitating pain and even secondary problems, such as bowel and ureteral obliteration and end-organ
damage. This may lead to more radical treatment in the form of extirpative surgical procedures.
There is no consensus on the optimal surgical management of severe endometriosis. Several authors have
described radical surgery by laparoscopic excision of all detected endometriosis, while conserving noninvolved structures to achieve improvement in quality of life [3-4]. This technique can often require an
extensive laparoscopic "en bloc" resection of the area between the uterosacral ligaments, rectovaginal
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septum, and anterior rectum [5].
After a thorough literature search, only one study was found which investigated the role of radical excision
of deep endometriosis, the result of which was encouraging [6]. The prospective study consists of 57
consecutive patients who underwent radical laparoscopic excision of deep endometriosis. These
patients answered a questionnaire preoperatively and four months postoperatively related to their pain and
quality of life. In this study, patients with radical laparoscopic excision of endometriosis had significant
pain relief postoperatively. This report represents the first description of the role of laparoscopic radical
excision of deep endometriosis.

Materials And Methods
A retrospective chart review was conducted on patients with Stage IV endometriosis who underwent
laparoscopic modified radical hysterectomy between October 2006 and September 2013. All patients had a
history of extensive endometriosis, had failed medical or surgical treatment, and had significant recurrent
symptoms, such as pelvic and abdominal pain. Six of these patients underwent robot-assisted laparoscopic
radical hysterectomy and the rest had standard laparoscopic radical hysterectomy. Out of 52 patients, 33
had at least one prior surgery (range: one--five) for the treatment of endometriosis.
All patients received standard outpatient preoperative evaluation, perioperative antibiotic prophylaxis,
nasogastric or orogastric tube placement, sequential compression devices, examination under anesthesia,
placement of Foley catheter, and uterine manipulator [7].
Modified nerve-sparing radical hysterectomy, in the context of our chart review, was defined as
hysterectomy involving full dissection of the paravesical, pararectal, and recto-vaginal spaces and obturator
spaces, isolation and ligation of the uterine arteries at their origins, dissection of the tunnels of Wertheim
bilaterally with unroofing and skeletonizing of the ureters, and removal of at least half of the uterosacral
ligaments, cardinal ligaments, and a portion of the paracolpos. In this group of patients, endometriotic
implants were present in at least some, if not all, of these locations [8].
The surgical technique was as follows: abdominal entry was performed with Veress needle and needle
mapping [7]. Four trocar ports were placed (10 mm umbilical port, 5 mm suprapubic, and two 5 mm ports at
the lower abdominal quadrants) [9]. Adhesiolysis was performed when necessary to restore anatomy for
placement of the ports. [8] Thorough exploration of the abdomen and pelvis was performed to assess the
extent of endometriosis, rule out any possible malignant disease, and evaluate the feasibility of the intended
procedure.
Before the hysterectomy was started, any pelvic pathology and extrapelvic endometriosis and adhesions
were treated to try to return the anatomy to “normal” as much as possible with use of either CO2 laser,
PlasmaJet, laparoscopic scissor, or blunt dissection. Radical hysterectomy was then started with sharp
anteversion of the uterus and development of the rectovaginal space by sharp and blunt dissection. Next, the
retroperitoneum was opened by incising lateral and parallel to the infundibulopelvic ligaments. The round
ligaments were isolated, divided, and ligated close to the pelvic wall. The peritoneum overlying the
vesicouterine fold was incised, and the bladder was mobilized using a combination of blunt and sharp
dissection. The pararectal and paravesical spaces were opened. The utero-ovarian ligaments were then
isolated, divided, and ligated.
The ureters were dissected free from the medial leaf of the peritoneum. Extensive bilateral ureterolysis was
required and encompassed dissection from the pelvic brim to the bladder as well as exploration of the
ureteric canal. When the crossover of the uterine artery was reached, and the artery was isolated at its
origin, it was divided and ligated. The uterine artery pedicle was dissected anteriorly over the ureter. The
superior vesical arteries were preserved, if possible. Care was taken to avoid trauma to the adjacent viscera.
The peritoneum across the cul-de-sac was further divided, and the rectovaginal space was further developed.
At least half of the uterosacral ligament was excised, and in some cases, the ligaments were ligated at their
point of origin. The anterior and posterior colpotomies were performed using a moistened sponge stick or
right angle retractor placed in the anterior and posterior fornix.
A significant portion of the posterior wall of the vagina and rectovaginal septum was removed where
endometriosis was involved. The uterus, cervix, and a portion of vagina were thus amputated and removed
vaginally. The vaginal vault was closed with running suture. During the entire procedure, care was taken to
avoid any trauma to the pelvic nervous system.
Patients were discharged to home on the same day of surgery once they met recovery room criteria, such as
tolerating oral intake, ambulating, and voiding freely. Out of our 52 patients, 11 were admitted overnight
for pain control or observation. Only one patient, who underwent bowel resection, was admitted for three
days until she was able to tolerate oral intake.
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Results
A total of 52 patients underwent laparoscopic modified nerve-sparing radical hysterectomy for
endometriosis between October 2006 and September 2013. Six of these patients underwent robot-assisted
laparoscopic radical hysterectomy.
The most common preoperative symptom was chronic pelvic and abdominal pain. All patients had a history
of extensive endometriosis with failed medical treatments that caused significant recurrent symptoms
limiting their quality of life. Out of 52 patients, 33 had at least one prior surgery (range: 1-5) for the
treatment of endometriosis.
The mean patient age was 44 years (range 32-55). All patients were found to have Stage IV endometriosis.
The mean hospital stay was one day (range: 1-3). Adjunctive procedures, including salpingo-oophorectomy,
appendectomy, disc excision of the bowel and ureteroneocystotomy, enterocele repair, and in one case,
bowel resection, were performed as indicated. Of note, nine patients had a history of unilateral
oophorectomy prior to surgery. At the time of modified radical hysterectomy, 14 patients underwent bilateral
oophorectomy, nine patients underwent unilateral oophorectomy, and two patients underwent removal of
ovarian remnant.

Patient characteristics
Age

Range 32-55

Prior surgery for treatment of endometriosis

33 out of 52

Number of surgeries for treatment of endometriosis

Range 0-5 surgeries

Prior unilateral or bilateral oophorectomy

9 unilateral oophorectomies

Unilateral oophorectomy at time of hysterectomy

9

Bilateral oophorectomy at time of hysterectomy

14

Removal of ovarian remnant at time of hysterectomy

2

Postoperative complications

3 (urinary retention, vaginal cuff abscess, infection of ureteral stent)

Length of hospital stay

Range 1-5 days

Follow-up

Range 1-65 months

TABLE 1: Results

Postoperative complications included one case of urinary retention, one vaginal cuff abscess, and one
infected ureteral stent. All patients reported dramatic pain relief, and there were no reports of symptom
recurrence on follow-up which was, on average, 32 months (range: 1-65).

Discussion
Minimally invasive surgery has revolutionized modern day surgery.[10] Despite advances in the field of
minimally invasive surgery, a recent large cross-sectional study of nationwide hysterectomy rates found that
among the almost 600,000 hysterectomies, 14% of them were performed laparoscopically. The majority of
hysterectomies are still done by laparotomy. The general trend, however, is that more and more
hysterectomies are performed by laparoscopy [11].
Radical surgery may be needed in patients with severe endometriosis, especially after failed medical
therapies or conservative surgeries. A number of studies focusing on the feasibility of bowel and bladder
resection, with or without hysterectomy, by either laparotomy or laparoscopy for deep infiltrating
endometriosis, showed acceptable morbidity and improvement of pelvic pain and fertility outcome [11, 1821]. Fedele, et al. reported the only study comparing the use of modified radical hysterectomy versus
extrafascial hysterectomy via laparotomy as extirpative treatment of such conditions. [6] The mean followup of the extrafascial hysterectomy was 68.9 +/- 21.1 months with 31% of women in this group reporting
recurrent pain symptoms between six and 18 months of surgery. The mean follow-up of the radical
hysterectomy group was 31.3 +/- 8.7 months with no patients reporting recurrent pain symptoms or
requiring further surgery.
Since the first laparoscopic radical hysterectomy was reported by Nezhat, et al. [12-16] in 1989 for the
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treatment of cervical cancer, the feasibility and efficacy of this procedure have been supported in both
minimally invasive gynecology and gynecologic oncology literature [24-26]. The use of such technique for
complete excision of severe endometriosis has not been reported in the literature. This case series
represents the first such report of laparoscopic radical hysterectomy for such an indication.
Women who undergo ovarian preservation surgery have a higher recurrence rate than those who undergo
radical surgical treatment. The recurrence rate of endometriosis after radical surgical treatment reported is
approximately 3% [27-28]. All patients in this study, some with long-term follow-up (average follow-up 32
months with a range of 1-65 months), experienced significant pain relief after hysterectomy. There was no
difference noted between symptom recurrences in the group of patients with bilateral oophorectomy versus
those with ovarian conservation, in contrast to prior studies. Of note, nine patients had a history of
unilateral oophorectomy prior to surgery. At the time of modified radical hysterectomy, 14 patients
underwent bilateral oophorectomy, nine patients underwent unilateral oophorectomy, and two patients
underwent removal of ovarian remnant.
Adjunctive procedures, such as disc excision of the bowel and ureteroneocystotomy, were needed in certain
patients to achieve complete excision of endometriotic lesions. The absence of intraoperative complications
and low rate of postoperative complications in this series, however, is consistent with reported complication
rates in the literature for laparoscopic radical hysterectomy for malignancy [26, 29-30]. This case series
further supports the use of extirpative surgical treatment for patients with severe endometriosis causing
significant lifestyle-limiting pelvic pain that is resistant to medical and conservative surgical treatments.
Limitations to this series include its retrospective nature and small sample size. It is possible that more
recurrences could occur if a larger sample size were involved.
In some cases, hysterectomy and full debulking of disease can be beneficial. With extensive and deeply
infiltrating endometriosis, this case series has demonstrated that it is feasible and safe with acceptable
outcomes. The advantages of minimally invasive surgery can thus be offered even the most severe cases of
disease.

Conclusions
In cases of severe endometriosis, the use of laparoscopic modified nerve-sparing radical hysterectomy is a
feasible and effective method for achieving long-term improvement in pain symptoms. There was no
difference noted between symptom recurrences in the group of patients with bilateral salpingooophorectomy versus those with ovarian conservation, in contrast to prior studies. Of note, 14 patients
underwent bilateral oophorectomy, nine patients underwent unilateral oophorectomy, and two patients
underwent removal of ovarian remnant.
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