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Abstract

Purpose: Bladder endometriosis (BE) is rare. Deep invasive
endometriosis is difficult to control with medications alone;
such cases need surgical treatment. Good results of laparo-
scopic partial cystectomy with a transurethral (TU) resecto-
scope by the see-through technique for patients with BE are
reported. Materials and Methods: From January 2008 to
February 2016, 12 cases of symptomatic BE were seen in our
institution. The chief complaints of 9 cases were micturition
pain during menstruation. Preoperative cystoscopy showed
a bladder mass with blueberry spots. All surgeries were per-
formed under general anesthesia. Laparoscopic surgery was
performed with a fan of 4 ports in the lower abdomen. First,
the uterus and bilateral ovaries were checked. Then, the TU
resectoscope was inserted. When the affected bladder wall
was identified, it was again observed with the laparoscopic
light source off, which made it possible to observe the twi-
lightleaking inside from the bladder. This twilight came from
the light source of the TU resectoscope via the unaffected
bladder wall. In contrast, the thickness of the affected wall
prevented the light from inside the bladder from passing
through it. We call this the “see-through technique.” The tu-

mor was then safely dissected with both laparoscopic and
TU resection procedures. Finally, the bladder was sutured by
laparoscopic procedures using absorbable sterile surgical
suture. The urethral catheter was removed after cystography
7 days after the operation. Results: The surgical margins of
all cases were negative. There has been no recurrence of BE
so far in any patients. There were no major adverse events
perioperatively and the urinary symptoms improved in all
cases. Conclusions: By laparoscopic partial cystectomy as-
sisted with a TU resectoscope and see-through technique,
the edge of BE could be easily and precisely identified. These
procedures are effective and safe for BE surgical treatment.
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Introduction

Endometriosis, the presence of endometrial tissue out-
side the uterine cavity, affects 5-15% of premenopausal
women [1]. The most common sites affected by endome-
triosis in the pelvic cavity are the torus uterinus, the pos-
terior fornix, the uterosacral ligaments, the rectum, the
vagina, and the urinary tract [2]. Urinary tract endome-
triosis (UTE) is a rare entity that occurs in about 1% of all
endometrioticlesions [3], and the most commonly affect-
ed sites are the bladder (85%), ureter (9%), kidneys (4%),
and urethra (2%). The pathogenesis of UTE has not been
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clearly explained. In bladder endometriosis (BE), endo-
metrial lesions affect mainly the detrusor muscle in the
bladder trigone and bladder dome [2]. Symptoms depend
on the location and size of the changes with menstruation
[4]. One-third of patients remain asymptomatic, and the
lesions do not exceed 1-2 cm. In symptomatic patients,
the main complaints are dysuria, micturition pain, uri-
nary urgency and/or frequency, a burning sensation in
the urethra, and discomfort in the lower abdomen. These
symptoms are recurrent in 40% of patients, usually occur
in the pre-menstruation period, and are often confused
with symptoms of urinary tract infections. Hematuria,
which is widely regarded as the dominant symptom of
UTE, in fact affects only 20-30% of patients. This is due
to the fact that endometriosis rarely infiltrates deep
enough to cause ulceration of the urothelial mucosa [5].
Magnetic resonance imaging (MRI) is considered to be
the “gold standard” in UTE diagnosis [6].

There are no substantial guidelines for the treatment
of UTE due to the rarity of the disease and the inability to
conduct statistical analyses. Treatment of UTE is based
on many factors, such as the age of patients, extent of the
disease, severity of urinary tract symptoms, and the pres-
ence of other foci of endometriosis in the abdomen. In
some cases, fertility preferences should be taken into con-
sideration. BE could be treated with drugs, surgery, and
combinations of both methods. BE is usually treated with
gonadotropin-releasing hormone (GnRH) analogues, ge-
stagens, and combined oral contraceptives. However, al-
most 50% of patients with UTE cannot achieve a com-
plete cure with these treatments [7]. What is worse, side
effects are frequent with medications, and the medica-
tions could be another reason for infertility.

Surgery is the only treatment that gives a chance for a
complete cure while maintaining fertility. Patients with
BE are typically young and often desire maintaining an
aesthetic appearance. Endometriotic cells infiltrate the
bladder from outside toward the urothelial mucosa.
While BE cannot be completely dissected by transure-
thral (TU) resection, laparoscopic partial cystectomy
(LPC) has usually been performed.

Seracchioli et al. [8] reported LPC assisted with cystos-
copy for BE as a light-to-light technique in 2002. With
this technique, the true incision line is still hard to decide
for less experienced surgeons. In the present paper, our
new “see-through technique” is described. With this fine
procedure, the precise edge of the infiltrated lesion can be
accurately identified, and the good results with this ap-
proach are reported below.

Laparoscopic Partial Cystectomy for
Bladder Endometriosis

Fig. 1. Blueberry spots on cystoscopy.

Materials and Method

From January 2008 to February 2016, 12 cases of symptomatic
BE were treated. They included patients with a past history of en-
dometriosis, hormonal therapy for infertility, and hormonal ther-
apy for BE. Preoperative cystoscopy showed a bladder mass with
blueberry spots in each case (Fig. 1), and fat-suppressed T1-
weighted MRI showed a high intensity area in the same place.

All patients underwent partial cystectomy under general anes-
thesia and in a horizontal supine position, with the lower limbs
spread out for the TU resection procedure. Laparoscopic surgery
was performed with a fan of 4 ports in the lower abdomen. First,
the whole abdominal cavity was checked by gynecologists. Adhe-
siolysis, ovarian cystectomy, and excision of other pelvic endome-
triotic nodules, if present, were all performed before urinary sur-
gery. Then, the TU resectoscope was inserted inside the bladder,
and the bladder was observed from outside by laparoscopy and
inside by the TU resectoscope. When the affected bladder wall was
identified, the TU resectoscope was placed in front of the affected
wall to illuminate vertically. After turning off the laparoscopiclight
source, the affected wall was again observed with the laparoscope.
By turning off the laparoscopic light source, the whole laparoscop-
ic image became dark. In this darkness, it was possible to observe
the twilight leaking inside from the bladder. This twilight came
from the light source of the TU resectoscope via the unaffected
bladder wall. The unaffected bladder wall was so thin that the light
from inside the bladder passed through it. In contrast, the thick-
ness of the affected wall prevented the light from inside the bladder
from passing through it. With this phenomenon, it was possible to
identify the edge of the affected wall easily and precisely. We call
this the “see-through technique” (STT) (Fig. 2-4). Then, a line was
placed between the twilight area and the shadow area with margins
of 5 mm using a scissor scale. Next, by TU resectoscope, we put
markings around affected urothelial mucosa with margins of 5 mm
using TU cautery knife. The affected wall was then safely dissected
with both the laparoscope and the TU resectoscope, keeping away
from bilateral orifices observed by the TU resectoscope. Finally,
the opened bladder was sutured by laparoscopic procedures using
absorbable sterile surgical thread. Cystography was routinely per-
formed on the 7th day after the operation, and then the urethral
catheter was removed.
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Fig. 2. The light-on laparoscopy image
showing forceps pulling up the top of the
endometriosis lesion.

Fig. 3. The light-off laparoscopic image.
This is exactly the same image as shown in
Figure 2 but with the laparoscopic light
source turned off.

Light-off
laparoscope

Fig. 4. Sagittal graphic scheme of see-
through technique. The light inside the
bladder can pass through the normal blad-
der wall. The edge of the infiltrated lesion
is precisely identified by its shade made by
the TU resection light source lit inside the

Light-on
TU resectoscope

Abdominal cavit

y(,f

_ Bladder

bladder (see-through technique).

Results

The background characteristics of all 12 women are
shown in Table 1. Their mean age was 41 (range 36-47)
years, and 25% (3/12) had a history of endometriosis. Pre-
vious hormonal therapy for BE was performed in 33%
(4/12), and 42% (5/12) of the patients complained of in-
fertility. All patients underwent surgical treatment. No in-
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traoperative complications occurred. The mean operation
time was 185 (100-264) min, TU resection time was 47
(22-90) min, and estimated blood loss was 60 (0-250) mL.
There were no adverse events of CTCAE grade III or high-
er. All symptoms were improved, and all patients indi-
cated they were satisfied. The median follow-up time was
20 (8.6-52.4) months. No patients have had recurrence so
far, and two became pregnant after the operation.

Endo et al.
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Table 1. Background characteristics of the 12 women with symp-
tomatic bladder endometriosis

41 (36-47)
3:15 (1:40-4:24)
0:47 (0:22-1:30)

Age, years
Operation time, h:min
TUR time, h:min

Blood loss during operation, mL 61 (0-200)
Hospital stay, days 13 (11-20)
Follow-up, months 20.4 (8.6-52.4)
History of endometriosis, % 25 (3/12)
Previous hormone therapy, % 33 (4/12)
History of surgery, % 25 (3/12)

Values are presented as median (range) or rate (n/N). TUR,
transurethral resection.

Discussion

In this study, LPC was performed with a TU resecto-
scope for BE and resulted in complete cure in all patients.
With STT, it was possible to identify the edge of the af-
fected wall correctly and ensure the true incision line.
During the average follow-up of 20.4 months, there was
no recurrence, and two patients became pregnant.

There are some surgical options available for the pa-
tients with BE. TU resection is one surgical approach for
BE. Garry [9] reported the combination therapy of TU
resection and simultaneous use of GnRH analogues. How-
ever, the relapse rates in such cases are approximately 25-
35%, and there are high rates of vesical perforation [9, 10].
Since endometriosis originates outside the bladder and in-
vades toward the urothelial mucosa [11], TU resection
alone as surgical therapy for BE is not appropriate.

There are some reports of partial cystectomy for BE
[12], with conventional partial cystectomy performed by
an open, laparoscopic, or robotic-assisted procedure.
They achieved symptom remission rates of 95-100% and
low rates of recurrence regardless of the surgical approach
[12, 13].

Weadded the TU resectoscope to LPC, which has three
advantages. The first advantage is related to the surgical
view. The simultaneous operation of the TU resectoscope
with LPC may guide the surgeon in terms of identification
of the lesion by laparoscopy and identification of orifices
by the TU resectoscope. There is no doubt that, with a bet-
ter view, surgeons can perform a far more precise and saf-
er operation. Besides, when the affected lesion was large
and/or close to an orifice and/or located in the proximal
distal bladder wall, the TU resectoscope made it easy to
dissect it and stay far from the orifice. The TU resecto-
scope could provide surgeons with much more safety than

Laparoscopic Partial Cystectomy for
Bladder Endometriosis

LPC. The second advantage is the ability to perform STT.
When the laparoscopic light source is turned off during
observation, STT can be performed instantaneously. The
TU resectoscope is essential for STT, since the bladder
wall must be lit from inside the bladder. Those two advan-
tages permit complete dissection of the affected area.
From that perspective, the laparoscopic procedure in the
present study was reasonable. The third advantage is
avoiding excessive resection. Since endometriosis origi-
nates outside the bladder and invades toward the urothe-
lial mucosa [11], compared with affected abdominal wall,
affected bladder wall is often small. Dissecting only from
abdominal side by laparoscopy causes excessive resection
of bladder wall and urothelial mucosa. To avoid excessive
resection, deciding incision line and dissecting from out-
side and inside of the bladder simultaneously is necessary.
Adding TU resectoscope to LPC may have merit in avoid-
ing excessive resection of the bladder wall and urothelial
mucosa to maintain postoperative bladder function.

In the present laparoscopic surgery, STT was performed
in all cases. With STT, the edge of the affected area and the
true incision line could be identified accurately and pre-
cisely. Seracchioli et al. [8] reported the light-to-light tech-
nique of LPC for BE, which used light-on laparoscopy and
light-on cystoscopy during the procedure. The aim of
light-to-light technique is to preserve urothelial mucosa
and maintain bladder function. We discovered that we
could identify the edge of the affected area precisely and
easily by turning off the laparoscopic light source. Due to
the difference in wall thickness, normal bladder wall is easy
to distinguish from affected wall. Furthermore, BE is a rare
disease. Urologists usually have little experience treating
BE, and it is too difficult for them to distinguish affected
wall from normal wall. However, the surgical procedure
itself is simple. Even the urologist with no experience treat-
ing BE can easily complete this procedure. However, the
most important factor for curative surgery is to identify the
edge of the affected area precisely and dissect it completely.
STT makes that process simpler.

To ensure complete cure for a rare disease, this simple
and novel procedure is thought to be reasonable. It re-
sulted in no perioperative adverse events such as hydro-
nephrosis or pyelonephritis, and the STT operative time
including TU resection time was as long as other reports
of simple LPC. During the average follow-up of 20.4
months, there was no recurrence, and two patients be-
came pregnant.

In the present study, the difference in optical transpar-
ency between BE-affected bladder wall and normal blad-
der wall was demonstrated. By monitoring with light-off
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laparoscopy, this difference can be observed more easily
and clearly. Lee et al. [14] reported “endoscopic submu-
cosal cutting and light transmission” in laparoscopic gas-
tric local resection. The basis of this procedure is similar
to that of STT. They resected the gastric submucosa on
the incision line by endoscopic resection first to create the
difference in wall thickness. They subsequently moni-
tored the lesion by laparoscopy after turning off the lapa-
roscopic light source. They also reported that laparoscop-
ic local gastric dissection could be performed precisely
and safely using this procedure.

Endometriotic cells might be planted during past sur-
gery. This iatrogenic route was said to be one of the patho-
genetic mechanisms of BE [15]. Donnez et al. [16] report-
ed that approximately 50% of patients with endometriosis
of the bladder or ureter had undergone previous pelvic
surgeries. In the present study, there were only 3 patients
(25%) with a past history of pelvic surgery.

The limitations of this study include the small sample
size, its retrospective design and follow-up schedule.
Thus, a prospective, randomized study with a larger num-
ber of patients and longer-term follow-up is necessary to
obtain further evidence.

In the present study, LPC was performed with a TU
resectoscope for BE, achieving complete cure in all pa-
tients. With STT, the edge of the affected area and the true
incision line could be correctly identified. Our good re-
sults are likely associated with LPC with the TU resecto-
scope and STT as surgical management for BE. Although
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