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Context: The definitive surgical treatment of severe endometriosis remains 
to be hysterectomy whether done by laparoscopy or laparotomy. Aim: The 
aim of this study was to assess the feasibility and outcome of laparoscopic 
hysterectomy in severe pelvic endometriosis. Settings and Design: This 
retrospective study was carried out in a tertiary center over a period of 5  years 
(January 2013–December 2017). Subjects and Methods: A total of 70  patients 
who underwent laparoscopic hysterectomy for severe pelvic endometriosis with a 
score of more than 40, which was defined by the revised American Fertility Society 
classification, were included in the study. Feasibility of laparoscopic hysterectomy 
and other clinical parameters such as operative time, blood loss, recurrence of the 
disease, and need for postoperative medical treatment was analyzed. Results: The 
mean age of the patients was 43.2  ±  4.56. Majority of the women  (62.8%) had 
dysmenorrhea as the primary complaint, followed by menorrhagia  (21.4%). 
Intraoperatively rectovaginal septum was involved in 95% of the cases with 
complete obliteration of the pouch of Douglas in 80% of the cases. The ureter was 
involved in 34% of the cases. The bladder was densely adherent in 71.4% of the 
patients. There was no conversion to laparotomy in any of these patients and no 
visceral injuries. The mean duration of surgery was 3 h. The estimated blood loss 
ranged from 100 to 500 ml. The duration of hospital stay was 2–5 days. There was 
no recurrence during follow‑up in any of these patients. Conclusions: Laparoscopy 
in experienced hands is feasible and safe even in difficult cases of Stage IV pelvic 
endometriosis apart from offering superior results.
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endometriosis, the feasibility of laparoscopy in the 
definitive management of severe pelvic endometriosis 
has not been well studied. This is probably due to 
the fact that laparoscopic hysterectomy in severe 
pelvic endometriosis still remains to be a complex 
procedure which requires good skill and expertise. 
The aim of our study is to evaluate the feasibility 
of laparoscopic hysterectomy in patients with severe 
pelvic endometriosis.

Original Article

Introduction

Pelvic endometriosis has always been an 
enigmatic disease. The overall prevalence of 

pelvic endometriosis has been reported to be variably 
around 5%–15%.[1‑3] Laparoscopy is emerging to be 
the mode of treatment, and the definitive surgical 
management of severe endometriosis remains to be 
hysterectomy.[4] Tiny lesions and dense adhesions of 
the rectum and bladder can be precisely dissected 
due to laparoscopic magnification. The use of 
advanced energy sources and minimal tissue handling 
prevents the formation of adhesions to a greater 
extent. Although conventional laparoscopy has 
gained wide acceptance in the diagnosis of pelvic 
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Subjects and Methods

This retrospective study was carried out in a 
tertiary laparoscopic center over a period of 5  years 
(2013  January–2017  December). A  total of seventy 
patients who underwent laparoscopic hysterectomy for 
severe pelvic endometriosis were analyzed in our study. 
All these patients had the revised American Fertility 
score of more than 40. All the surgeries were done by a 
single senior surgeon.

The following patients who were not willing for 
medical treatment/conservative surgery underwent total 
laparoscopic hysterectomy with unilateral or bilateral 
salpingo‑oophorectomy:
•	 Patients with Stage IV pelvic endometriosis with 

failed medical management
•	 Nullipara with Stage IV pelvic endometriosis with 

multiple failed in vitro fertilization treatments
•	 Patients with ovarian endometriomas and had 

completed family with Stage IV pelvic endometriosis
•	 Patients aged  >40  years with Stage IV pelvic 

endometriosis willing for definitive treatment
•	 Patients with extensive involvement of bowel, 

bladder, and ureter.

For all these women, hysterectomy was planned 
in the same sitting or after 3 doses of injection 
gonadotropin‑releasing hormone (GnRH).

The following patients were excluded from our study:
•	 Patients with transmural involvement of rectum 

and sigmoid/bowel endometriosis which requires 
resection and anastomosis/repair

•	 Patients with ureteric endometriosis which requires 
resection and anastomosis or reimplantation

•	 Patients desirous of children
•	 Patients not willing for definitive surgery.

The primary outcome measure was the feasibility of 
laparoscopic hysterectomy in severe pelvic endometriosis. 
The secondary outcome includes operative time, 
blood loss, intraoperative/postoperative complications, 
postoperative recovery, duration of stay, recurrence of the 
disease, and need for postoperative medical management. 
In addition, patients’ clinical profile and correlation with 
intraoperative findings were analyzed.

Preoperative preparation
•	 Three doses of preoperative GnRH injections were 

given for selected cases
•	 All patients were on liquid diet for 2  days before 

procedure
•	 Bowel preparation was done with Colo‑Prep 

(sodium phosphate anhydrous) enema on the previous 
day of surgery

•	 All patients received preoperative 
thromboprophylaxis.

Surgical steps
•	 Veress needle was routinely put in the supraumbilical 

region
•	 Primary camera port was created in the 

supraumbilical region except for large‑size uteri in 
which case epigastric port was used

•	 Careful adhesiolysis was done using Harmonic 
scalpel

•	 Ureter was traced on both sides before starting the 
procedure in all cases and ureterolysis was done

•	 Following this, adnexectomy  (unilateral or bilateral) 
was done in the beginning of the procedure for 
adequate visualization

•	 Bladder was dissected by sharp dissection/lateral 
window technique with Harmonic scalpel as it is 
adherent in most of the cases

•	 Coagulation of uterine pedicles
•	 In cases where rectum and sigmoid were adherent 

to the uterus, it was carefully shaved off from the 
surface of the uterus

•	 Following Total Laparoscopic Hysterectomy, 
Endometriotic nodules over the rectum, uterosacral 
ligaments, and peritoneum were excised

•	 Routine ureteric stenting was not done in any of our 
cases

•	 Specimen retrieval was done vaginally, and in cases 
of large uterus, morcellation in endobag was done

•	 Vault was closed transversely with 2‑0  vicryl or 2‑0 
PDS.

Postoperatively, our patients were started on clear liquids 
after 6  h and soft diet after 24  h and were discharged 
on the Post operative day‑2. All our patients were given 
injection Clexane till the day of discharge.

Results

In our present study, a total of 70 women who 
underwent total laparoscopic hysterectomy for Stage 
IV endometriosis were included. Table  1 shows patient 
characteristics among these women. The mean age of the 
patients was 43.2 ± 4.56. The youngest patient operated 
was 34  years and the oldest was 53  years. Majority 
of the patients were in the age group of 40–49  years. 
68.5% had a history of previous abdominal surgeries. 
Twenty‑four patients were nulliparous, whereas majority 
of the patients had completed their families. Women with 
Stage IV endometriosis presented with varied symptoms, 
as shown in Table 2. Majority of the women(62.8%) had 
dysmenorrhea alone as the primary complaint, followed 
by menorrhagia (21.4%). All patients who presented with 
dysmenorrhea and dyspareunia had the involvement of 
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Pouch of Douglas and the uterosacral ligaments. Table 2 
shows the distribution of clinical features among women 
with severe pelvic endometriosis.

Clinical diagnosis of pelvic endometriosis was made 
preoperatively in 46  patients  (65%) by bimanual pelvic 
examination. In pelvic examination, 9% of patients had 
associated adenomyosis with uterus size varying between 
20 and 24 weeks. Majority of the patients had restricted 
uterine mobility (71%) and retroverted uterus (61%).

Table  3 depicts investigations. CA125 was done in a 
total of 47  patients. It was raised in 24  patients  (51%) 
and was within the normal range in 23  patients. The 
lowest value was 7 U/ml and the highest was 600 U/ml. 
Ultrasonography (USG) was done for all patients, of 
which 43  patients  (61%) were either diagnosed with 
adenomyosis or endometriotic cyst in USG. However, 
intraoperatively, ovaries were involved in more than half 
of the patients (65%) [Figure 1].

The intraoperative findings are shown in Table  4. 
Intraoperatively, the bladder was densely adherent and 
drawn up in 71.4% due to previous surgeries and disease 
per se [Figure 2]. The rectum was involved in 95% of 
the cases with complete obliteration of POD in 56  cases 
and partial obliteration in 11  cases  [Figures  1 and 3]. 
POD obliteration and ovarian endometrioma were found 
intraoperatively in majority of the patients, which were 
missed in both clinical and radiological examinations in 
majority of the patients.

The estimated blood loss during surgery varied from 
100 to 500  ml with the precise use of advanced 
energy sources such as Harmonic and LigaSure. 
The mean duration of surgery which included 
adhesiolysis, ureterolysis, and shaving of the rectum 
was 3  h  [Figure  4]. In cases with bladder involvement, 
which required excision of bladder wall endometriosis, 
the mean duration was 4 h and 30 min. The duration of 
hospital stay was ranging from 2 to 5 days.

Postoperative suppression therapy was given in 
27  cases  (38%), of which GnRH agonist was 
given in 18  cases  (66%), danazol alone was given 
for 2  cases  (7%), and dienogest alone was given 
for 7  cases  (25%). For 43  cases, no postoperative 
suppression therapy was given.

Discussion

Endometriosis is reported to be more common in women 
aged between 40 and 44  years,[3] and similarly, in our 
study, the prevalence was noted to be high in women 
aged between 40 and 49 years (70%).

Infertile women are 6–8  times more likely to have 
endometriosis than fertile women, and apparently, 
34% of the patients in our study were nulliparous with 
primary infertility, which is in correlation with Mao 
and Anastasi study,[5] and the causative factors include 

Table 2: Distribution of clinical features among women 
with severe pelvic endometriosis (n=70)

Signs and symptoms Number of patients (%)
Dysmenorrhea 44 (62.8)

With dyschezia 2
With dysuria 1
With dyspareunia 16

Menorrhagia 15 (21.4)
Both (menorrhagia with dysmenorrhea) 8 (11.4)
Incidental USG finding of ovarian 
endometrioma

1 (1.4)

Mass per abdomen 1 (1.4)
Premenstrual spotting 1 (1.4)
Size of the uterus

≤10 weeks uterus 40 (57)
>10 weeks uterus 24 (34)
≥20 weeks uterus 6 (9)

Mobility of uterus
Mobile 20 (29)
Restricted 50 (71)

Position of uterus
Anteverted 27 (39)
Retroverted 43 (61)

POD
Deep POD 22 (31)
POD nodules 7 (10)
POD tenderness 20 (28)

Uterosacral nodularity 15 (21)
Palpable adnexa 24 (34)
Adnexal tenderness 17 (24)
POD: Pouch of Douglas

Table 1: Patient characteristics among women with 
severe pelvic endometriosis (n=70)

Patient characteristics Number of patients (%)
Age (years)

30‑39 16 (22.8)
40‑49 49 (70)
50‑59 5 (7.2)

Parity
0 24 (34.2)
Secondary infertility 2 (2.8)
1 19 (27.2)
2 23 (32.8)
3 2 (2.8)

Previous surgery 48/70 (68.57)
LSCS 13
Laparotomy 5
Sterilization 5
Diagnostic laparoscopy 9
TLH deferred 16

LSCS: Lower segment cesarean section, TLH: Total laparoscopic 
hysterectomy
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distorted pelvic anatomy, altered peritoneal function, 
ovulatory abnormalities, and altered hormonal function 
in the endometrium.

The most frequent reason for consultation in patients with 
severe pelvic endometriosis remains to be dysmenorrhea 
in our study. Although the relation between severity of 
dysmenorrhea and type and site of endometriotic lesion 
has been debatable, Koninckx et  al.[6] have correlated 

the degree of pain with volume and depth of the lesion. 
In our study, most of the cases with dysmenorrhea 
and dyspareunia had endometriosis of the rectovaginal 
septum and uterosacral ligaments. Dyspareunia was 
noted in 16 of our cases  (22%) and is probably due to 
the location of the lesions in the retrocervical region 
with uterocervical involvement.

The incidence of bladder endometriosis has been 
variably reported to be around 1%–11% in women 
diagnosed with pelvic endometriosis.[7,8] In our study, 
one patient had associated bladder endometriosis with 
extensive peritoneal endometriosis. Total laparoscopic 
hysterectomy with bilateral salpingo‑oophorectomy with 
laparoscopic excision of bladder wall endometriosis was 
done. Postoperatively, injection GnRH was given for 
3 months, and there was no recurrence in her follow‑up 
period and she was asymptomatic. Laparoscopic 
excision of bladder endometriosis ensures complete 
removal of the disease by enhanced visualization of the 
pelvic cavity and gives long‑term results without any 
recurrence.

Two patients in our study with dyschezia with normal 
preoperative sigmoidoscopy had rectosigmoid adhesions 
to the posterior surface of the uterus intraoperatively. 
Seracchioli et  al.[8] have reported that the severity of 
dyschezia was directly associated with the diameter of 
rectovaginal endometriosis and not with anterior rectal 
wall involvement. This explains why both our patients 
with dyschezia were not associated with transmural 
involvement of the rectum.

One patient in our study who presented with complaints 
of mass per abdomen had a 30‑week size uterus 
clinically which reduced to 28 weeks following 3 doses 
of GnRH. Intraoperatively, she had enlarged uterus with 
huge myoma and severe pelvic endometriosis. GnRH 
injections were helpful in reducing the size of uterus 
as evident in this case, and this is supported by many 
studies.[9]

Clinical diagnosis has always been proven to be 
helpful in the diagnosis of pelvic endometriosis. 
Eskenazi et  al.[10] state that pelvic examination has 
76% sensitivity and 74% specificity. In a tertiary 
center like ours, as we have good exposure to pelvic 
endometriosis cases, we were able to diagnose 65% of 
our patients by clinical examination alone. Majority of 
our patients had bulky, retroverted uterus with restricted 
mobility (57%, 61%, and 71%, respectively). POD 
nodules were palpated only in 10% of the patients, which 
is comparatively low when compared to Chapron et al.’s 
study[11] who reported palpable POD nodules in 43% of 
their patients. However, in our study, majority of the 

Table 3: Distribution of investigations
Investigation Number of patients (%)
CA125 (n=47)

≤35 23 (49)
>35 15 (32)
>100 9 (19)

CA 19.9 (n=15)
≤37 10 (66)
>37 5 (34)

USG
Adenomyosis 16 (23)
Endometriotic cyst 17 (24)
Both 10 (14)
Normal 27 (38)

MRI 16 (22)
Cystoscopy 1 (1.4)
Sigmoidoscopy 7 (10)
MRI: Magnetic resonance imaging, USG: Ultrasound

Table 4: Intraoperative findings among women with 
severe pelvic endometriosis

Intraoperative findings Number of patients (%)
Obliteration of POD (n=67)

Complete 56 (80)
Partial 11 (15)
No involvement 3 (4)

Contracted pelvic wall 24 (34)
Adherent bladder 50 (71.4)
Ovarian endometrioma (n=46)

1‑3 cm 9 (12)
>3 cm 37 (52)

Ovarian adhesions (n=40)
<2/3rd enclosure 7 (10)
>2/3rd enclosure 33 (47)

Fallopian tube adhesions 1 (1)
Peritoneal endometriosis 2 (2)
Organs involved with endometriosis

Unilateral/bilateral ovary 46 (65)
Ureter 24 (34)
Rectovaginal septum 67 (95)
Uterosacral ligaments 32 (45)
Bladder 1 (1)
Bowel serosa 36 (51)
Fallopian tube 1 (1)
Appendix 5 (7)

POD: Pouch of Douglas
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patients were nulliparous, and pelvic examination is 
technically difficult because of narrow introitus and poor 
co‑operation by the patient.

Serum CA125 and its role in endometriosis are 
well known with sensitivity and specificity for the 
diagnosis of endometriosis being 61.1% and 87.5%, 
respectively.[12] In our study group, CA125 was raised 
in 24  cases  (51%), which is consistent with Barbieri 
et  al.’s[13] study which showed that 54% of the patients 
with Stage IV endometriosis had raised CA125 levels. 
CA125 has been reported to be proportionate with 
the severity of pelvic adhesions.[14] Similarly, all our 
cases with raised CA125 levels had severe adhesions 
intraoperatively. However, CA 19.9 has a low sensitivity 
when compared with CA125.[15] The highest CA 19.9 
level in our study was 1204 U/ml, and this patient had a 
4  cm  ×  4  cm left ovarian endometrioma with extensive 
superficial bowel endometriosis. This extremely high 
level of CA 19.9 would have been probably due to the 
extensive bowel involvement in that patient.

USG is useful in diagnosing ovarian endometrioma 
which has a classical ground glass appearance as a result 
of the hemorrhagic debris. USG has a limited advantage 
as it lacks in identifying pelvic adhesions and superficial 
peritoneal implants. Bazot et al.[16] reported the sensitivity 
of USG in detecting pelvic endometriosis to be around 
78% and a specificity to be 95%. Magnetic resonance 
imaging (MRI) is more sensitive than USG as it can help 
in precise mapping of deep infiltrating endometriotic 
implants and adhesions.[17] However, MRI has limitations 
in cases of the retroflexed uterus, wherein endometriotic 
involvement of uterosacral ligaments can be masked.

In our study, we had deferred hysterectomy in 16 cases in 
the first sitting in view of dense bowel adhesions engulfing 
the uterus and were given 3 doses of GnRH and then taken 
up for hysterectomy. On the contrary, 12  cases in whom 
pelvic endometriosis was not anticipated preoperatively 
were successfully operated in the first sitting.

The role of GnRH injections in pelvic endometriosis is 
debatable. Although it remains controversial with studies 

Figure 1: Ovarian endometrioma

Figure 2: Bladder involvement in severe pelvic endometriosis

Figure 3: Obliteration of the pouch of Douglas Figure 4: After shaving off the rectum
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from Muzii et al.[18] which report that there were no better 
surgical outcomes or a decrease in recurrence rates with 
preoperative GnRH injections, in our experience, we 
found a optimal surgical outcome in patients taking GnRH 
doses in terms of reduced uterine size, decreased operative 
time, decreased vascularity, and reduced adhesions.

A special mention to a 50‑year‑old woman   who was 
planned for hysterectomy in view of symptomatic 
adenomyosis uterus, intraoperatively, she had a 24‑week 
adenomyosis uterus with dense sigmoid and rectal 
adhesions over the uterus with involvement of bilateral 
ovaries. As pelvic endometriosis was not anticipated 
preoperatively, hysterectomy was deferred in view of 
severe bowel adhesions and proceeded with bilateral 
salpingo‑oophorectomy in the same sitting which was 
excluded in our study. During her regular follow‑up, 
she was completely asymptomatic and uterus shrunk to 
normal size at the end of 1  year and hence was advised 
observation. While the benefits of oophorectomy are 
still debatable, Namnoum et  al.[19] reported that 62% 
of the women had persistent pain when the ovaries 
were conserved, compared with 10% when the ovaries 
were removed. Hence, in very difficult situations where 
hysterectomy is not feasible, oophorectomy carries a very 
good prognosis in terms of overall symptomatic relief.

Total laparoscopic hysterectomy with bilateral 
salpingectomy, thereby retaining one or both ovaries, 
was performed in three of our cases as the ovaries were 
healthy. No postoperative medical treatment was given 
for these three cases, and on follow‑up, there was no 
recurrence of symptoms.

In our study, 95% of the patients had involvement of the 
rectovaginal septum and the surgical technique employed 
in these cases involved shaving off the rectum from the 
uterus, followed by excision of endometriotic nodules over 
the rectum, uterosacral ligaments, and peritoneum. In all 
these cases, there was no bowel injury during adhesiolysis, 
and none of them required resection anastomosis. Many 
authors suggest radical extirpation of the diseased bowel 
for the complete resolution of symptoms and to reduce 
the risk of recurrence.[20,21] However, in our study, in the 
process of shaving off the rectum, around 2–3  mm of 
the adherent area might have been left out, and all these 
patients were given oral hormones postoperatively for a 
period of 6–12 months. Surprisingly, all are symptom free 
and no recurrence was noted.

The ureter was involved in 24 cases  (34%), and all these 
cases had contracted the lateral pelvic wall. Abrao et al.[22] 
state that the involvement of ureter is most likely to be 
associated with rectosigmoid adhesions, which is similar to 
our study. Ureteric stent was not used in any of the cases, 
and there were no Ureteric injuries. Ureteral involvement 

can lead to serious complications such as stenosis with 
hydronephrosis and finally loss of renal function if the 
diagnosis is delayed. Hence, early diagnosis is crucial 
for the prognosis. In the case of ureteral endometriosis, 
the aim of the treatment is to liberate the ureter from 
all endometriotic tissue to allow normal function and to 
avoid morbidity, and so in our study, all our patients with 
ureter involvement underwent ureterolysis.

Forty‑six  (65%) of our patients had endometriotic 
cysts involving one or both ovaries with the largest 
endometriotic cyst being 15  cm  ×  12  cm. Few authors 
have stated that the left ovary is commonly involved 
than the right.[23,24] This could be due to the presence 
of sigmoid colon in the left hemipelvis which avoids 
regurgitation of endometrial cells through the left tube 
that prevents the clearance of endometrial cells by the 
clockwise peritoneal macrophage disposal system. 
However, in our study, the right ovary was commonly 
involved (65%) than the left ovary.

Seven percent of our patients had the involvement 
of the appendix though the incidence of appendiceal 
endometriosis is rare. Gustofson et  al.[25] report an 
incidence of 2.8% in their study. The high incidence of 
appendiceal involvement in our study could be attributed 
to the fact that the right ovary was most commonly 
involved in our study. Endometriosis of the appendix 
can mimic appendicitis, and it should always be 
considered in the differential diagnosis of young women 
complaining of nonspecific recurrent lower abdominal 
pain, especially with a history of infertility. Incidental 
appendicectomy during surgical treatment of pelvic 
endometriosis is controversial.[26]

The mean operative time in our study for total 
laparoscopic hysterectomy was 3 h except in certain cases 
like those involving resection of bladder endometriosis, 
wherein the operating time increased to 4 h and 30 min, 
similar to Chalermchockchareonkit et al.[27] In our study, 
we had a 0% conversion to laparotomy, and there were 
no major complications including visceral injuries in 
our study. Three of our patients had paralytic ileus 
due to dense bowel adhesions, which was managed 
conservatively. Two patients received a blood transfusion 
in the postoperative period. The duration of hospital stay 
on an average was 3 days.

Forty‑five percent of our cases had more than a 3‑year 
follow‑up. Few studies[28,29] have shown no difference 
in benefit of postsurgical medical management in whom 
disease has been completely extirpated. Thirty‑eight 
percent of our patients received postoperative medical 
management as a prophylaxis for microscopic residual 
disease. There was no recurrence in this group of 
patients, and surprisingly, there was no recurrence in the 
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remaining group of patients who had not received any 
postoperative medical management.

Conclusions

Laparoscopic hysterectomy in severe pelvic 
endometriosis is feasible, and it should be the treatment 
of choice with the availability of expertise. It offers 
major patient benefits by avoiding major complications 
with quick recovery and reducing the recurrence with 
precise excision.
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