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The presence of endometrial glands and stroma outside the
uterus is defined as endometriosis. Endometriosis involving
the urinary tract constitutes a small proportion of the overall
surgically diagnosed endometriosis, approximately 1 to
2%.1–4 While renal and urethral endometriosis are extremely
rare presentations of the disease, the urinary bladder is
preferentially affected, at a rate of 84%, followed by the ureter
at 15%.4 Like other sites, involvement can be limited to the
peritoneal surfaces or extend deeper than 5 mm into mus-
cularis, that is, deep infiltrating endometriosis.5 Although
part of the same system, it has been shown that bladder and
ureteral endometriosis occur independently.6

Patient Presentation

Bladder Endometriosis
Bladder endometriosis is usually symptomatic; however, the
symptoms are not specific. Majority of patients will present
with typical pain symptoms associated with endometriosis
such as dysmenorrhea, dyspareunia, chronic pelvic pain,
suprapubic pain, and dysuria.7 Urinary symptoms in women
with pelvic pain have been shown to correlate with patholog-

ic diagnosis of bladder endometriosis.6–8 The frequency of
gross hematuria varies fromnone in some studies up to 19% in
others.6,7 Absence of microbiologic evidence of urinary infec-
tion in a woman with pelvic pain and known or suspected
endometriosis should trigger a workup for potential bladder
endometriosis, especially if these symptoms have some cycli-
cal disposition.9

Ureteral Endometriosis
As ureteral and bladder endometriosis are reported to be
uncorrelated, the lower urinary tract symptoms accompa-
nying bladder endometriosis is not a surrogate for ureteral
disease. Endometriosis involving the ureter has been de-
scribed as either extrinsic (80%), which is involvement of
the overlying adventitia and submucosa causing external
compression, or intrinsic (20%), with muscularis layer in-
volvement.10 Ureteral involvement is often encountered in-
cidentally during laparoscopy for extensive endometriosis. In
the setting of extensive pelvic endometriosis, the left ureter is
preferentially affected compared with the right.11,12 The
distal third of the ureter is more often affected, a distribution
thought to be secondary to its relation to the uterosacral
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Abstract Endometriosis is a common cause of infertility and disabling pelvic pain in reproductive
age women. The most widely accepted theory of its pathogenesis is the retrograde flow
of menstrual products, although extra-abdominal and extrapelvic diagnoses have been
made. After the pelvic peritoneum and gynecologic structures, the most commonly
affected sites are the lower gastrointestinal and urinary tracts. When the urinary tract is
involved, the bladder is the predominant site, followed by the ureters. The focus of this
seminar will thus be these two anatomic sites. Delayed diagnosis is unfortunately
common for endometriosis as a whole, but more so when extrapelvic sites are involved.
While the first-line therapy for endometriosis is medical management, urinary tract
involvement often represents advanced stage of the disease, thereby requiring surgical
intervention. With timely diagnosis and intervention by skilled gynecologic or urologic
surgeons, favorable outcomes can be attained.
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ligaments, a very common site for pelvic endometriosis.4

Donnez et al noted that 11.3% of women with rectovaginal
nodules measuring greater than 3 cm in size had ureteral
endometriosis.13 Unilateral or bilateral ureteral obstructions
due to endometriosis have been reported, presenting with
acute kidney injury or reversible hypertension.14,15 Other-
wise unexplained ureteral obstruction in a premenopausal
woman particularly with chronic pain should raise the suspi-
cion for ureteral involvement. In a patient with chronic pelvic
pain and suspected or known endometriosis that presents
with cyclic hematuria without bladder symptoms, ureteral
luminal involvement should be suspected once thorough
evaluation for malignancy has been performed.

Diagnosis

The definitive diagnosis of urinary tract endometriosis is made
the same way as other cases of endometriosis, which is with
laparoscopy and tissue confirmation. Delayed diagnosis is often
the rule rather than exception in endometriosis generally,with a
range of 6 to 11 years from symptoms to diagnosis.16,17 The
incidence of asymptomatic bladder endometriosis is difficult to
ascertain, but it is not uncommon to identify superficial bladder
peritoneal endometriosis during laparoscopy in patients with-
out overt urinary symptoms. While a thorough and focused
physical exam can identify ovarian cysts, rectal nodules, or
rectovaginal nodules in endometriosis affecting other pelvic
structures, physical exam is largely ineffective in identifying
urinary tract endometriosis.

For women presenting with typical symptoms of endometri-
osis with or without urinary symptoms, the first diagnostic
imaging modality is usually a pelvic ultrasound. Even with the
suspicion of extensive endometriosis, pelvic ultrasound remains
a cornerstone of initial patient workup.18,19 Guerriero et al
performed a systematic review and meta-analysis on the accu-
racy of ultrasound in detecting deep endometriosis in the
uterosacral ligaments, rectovaginal septum, vagina, and bladder.
Ultrasound had a pooled sensitivity of 62% (95% CI: 40–80%) and
pooled specificity of 100% (95% CI: 97–100%). A testament to the
difficulty in accurately predicting bladder involvement and the
rarity of this subgroup, the pretest probability of having bladder
endometriosis basedon symptomswas5%. This increased to92%
when lesions suggestiveof bladder endometriosiswerenotedon
ultrasound.20

Along with conventional two-dimensional (2D) ultrasound,
3D ultrasound and magnetic resonance imaging have been
added to the diagnostic armamentarium over time. Several
studies have compared these imaging modalities in the aim of
determining the optimal noninvasivemethod for diagnosis.21–24

Unlike rectovaginal or rectal deep infiltrative endometriosis,
there is a lack of consensus in the ideal imaging technique for
evaluating bladder endometriosis, with some studies demon-
strating advantages with ultrasound, some showing benefits of
MRI, and others yet showing similar diagnostic accuracy.

For patients with pelvic pain and urinary symptoms, a
urinalysis is often part of the initial evaluation, more so to
rule out urinary tract infections. Indeed, many such patients
will often report several negative urinalyses and it is not

uncommon to have been treated empirically for urinary tract
infections. Cystoscopic evaluation of the bladder can be per-
formed to evaluate for visible intravesical lesions that can then
be biopsied, especially to rule out malignancy. It should be
noted that negative biopsies do not necessarily rule out the
diagnosis of endometriosis.25 Cystoscopy is also used to assess
and exclude painful bladder conditions such as interstitial
cystitis.26

Ureteral involvement with endometriosis can often be
silent in its presentation, with hydroureteronephrosis inci-
dentally noted on preliminary imaging. Such finding in this
patient population, with or without complaint of flank pain,
should trigger evaluation of the renal function. Further
imaging methods to define the nature of the ureteral obstruc-
tion include renal ultrasound, CT scan, and MRI. Advances in
technology means that these have mainly supplanted other
imaging studies such as retrograde pyelogram and intrave-
nous urogram.27–29 With the capability to fully assess the
genitourinary tracts, the detail offered by MRI makes it the
most common imaging modality obtained for comprehen-
sively assessing the urinary tract for endometriosis (►Fig. 1).

Management

There is a dearth of optimal evidence-based guidance in the
preferredmanagementof urinary tract endometriosis,without a
clear consensus.30 The breath of options for managing endome-
triosis generally is the same for urinary endometriosis, namely,
medical with hormonal suppression and surgical. Data available

Fig. 1 Right hydroureteronephrosis. MRI of a significantly dilated right
collecting system (black arrow) secondary to distal ureteral endo-
metriotic obstructive lesion. No renal tissue is identifiable on the right.
Normal appearing left kidney (white arrow).
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from either management option are usually small case series or
cohort studies. Although several groups have reported medical
management of urinary tract endometriosis, the vastmajority of
cases are surgically managed.

Medical Management
The aim of management of ureteral endometriosis is to alleviate
the obstruction and reverse renal malfunction or prevent its
occurrence. Several groups have reported single to handful
patient response to Danazol, Progestin, or gonadotropin-releas-
ing hormone agonist (GnRH-a) therapy for relieving ureteral
obstruction in biopsy-proven endometriosis.31–37 GnRH-a was
used in subset of patients to reduce lesion size prior to operative
management.38On the other hand, there have also been reports
of treatment failure with attempted hormonal management,
with persistent radiographic obstruction and renal dysfunc-
tion.39,40 Likewise, a handful of case reports and series have
shown inconsistent benefits of hormonal management of
bladder endometriosis.41–43 The lack of efficacy of medical
management may, in part, be due to the extensive amount of

fibrosis that has developed over the course of several years. As
most available description of urinary tract endometriosis man-
agement is surgical, most authorities will recommend surgery
especially with signs of renal dysfunction.

Surgical Management
When ureteral endometriosis is diagnosed preoperatively or
encountered incidentally intraoperatively, surgical resection
should be performed to alleviate or prevent obstruction.
Ureteral endometriosis most commonly involves the lower
third of the ureter. With the majority of ureteral lesions
classified as extrinsic, studies have evaluated the utility of
relieving the external compression by ureterolysis, without
disrupting the integrityof the ureter.2,13,44,45Extrinsic ureteral
endometriosis is considered to bemainly secondary to fibrosis
and scarring. These studies demonstrate a high success rate
with ureterolysis and it is the preferred and recommended
surgical approach for extrinsic ureteral endometriosis. With a
postoperative follow-up period ranging from 6 to 54 months,
only two studies showed recurrence rates, 33 and 7%.2,45

Fig. 2 (a) Left ureterolysis. Adhesiolysis of the left ureter (black arrow). The rectum is adherent to the ureter (white arrow). (b) Left ureterolysis.
Left ureter (black arrow). Extrinsic endometriotic nodule/fibrosis (white arrow).
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For ureteral lesions causing complete ureteral obstruction,
segmental resection is required. Soriano et al advocated for a
multidisciplinary team when performing extensive ureteral
endometriosis.46 In their prospective trial of 45 women
undergoing surgery specifically to address endometriosis
involving the ureter, 4 patients required segmental resection.
The lesions were all confined to the lower third of the ureter
and thus reimplantation was performed. In the event of
undue stretch or tension on the reimplantation, laparoscopic
psoas hitch procedure has been performed. When the mid-
ureter is involved, resection followed by end-to-end anasto-
mosis is performed.47

The technique for resection of ureteral endometriosis
depends on the segment of ureter involved as well as the
amount of compression or obstruction caused. The surgeon

should be adequately skilled in extensive dissection of the
pelvis and have superb knowledge of anatomy. Consultation
with a urologic surgeon should be sought if needed.

The ureter is identified at the pelvic brimwhere it is typically
uninvolved. Ureteral stents can be placed prior to commencing
with surgery, especially if segmental resection is anticipated. The
overlying peritoneum is incised and the course of the ureter is
followed and delineated until it passes beneath the ipsilateral
uterine artery. With extrinsic ureteral endometriosis, the pref-
erence and lower morbidity procedure is ureterolysis and
removal of the encasing fibrotic tissue (►Fig. 2a, b). Care
must be taken to avoid devascularization of the ureter, which
can lead to delayed defect or fistula formation.

If a segmental resection is to be performed, a stent should be
in place. After examination of the extent of involvement

Fig. 3 (a) Dilated proximal right ureter at the pelvic brim. (b) Dilated proximal right ureter at the pelvic brim. Stricture/occlusion (black arrow).
Normal caliber distal ureter (white arrow). Vaginal cuff shown with blue glove for temporary pneumo-occlusion. (c) Dilated stented right ureter.
Intraoperative cystoscopy with stent placement (right image). The left image shows the dilated right ureter with the outline of the stent (arrows).
(d) Anastomosis. Repaired right ureter with suture line (black arrow), proximal ureter (long white arrow), and distal ureter (short white arrow).
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intraoperatively, one should ascertain if the repair will be
primary end-to-end (ureteroureterostomy) anastomosis or
reimplantation. A ureterolysis is performed in the samemanner
as described earlier. To minimize thermal injury, cold scissors
rather than an energy source should be used to resect the
abnormal segment. The ureteral end is spatulated and the
anastomosis is then performed with interrupted 4–0 polydiox-
anone sutures circumferentially at 3, 6, 9, and 12 o’clock
positions48,49 (►Fig. 3a–d). If ureteral involvement is occurring
in the distal third, reimplantation of the ureter into a new site in
the anterior wall of the bladder is often required, as it is difficult
to adequatelymobilize the twoends of theureter in this location.
Once the abnormal segment is excised, the ureteral end is
spatulated. With cystoscopic guidance, a cystotomy is made
for the future anastomotic site of the ureteroneocystostomy. A
guide-wire is passed from the bladder into the ureter. The
reimplantation is then performed with four to five interrupted
4–0 polydioxanone sutures circumferentially. The bladder is
backfilled to assess for leakage at the anastomotic site. A double
J ureteral stent is left in place for up to 6 to 8 weeks. A psoas
hitch can be performed if undue tension is noted with the
anastomosis.47,49,50

Management of bladder endometriosis can be approached
cystoscopically, laparoscopically, or combined. In patients
with typical endometriosis symptoms also presenting with
urinary symptoms, especially in the setting of negative
workup for urinary tract infections, cystoscopy is a recom-

mended part of the evaluation. Any lesions noted should be
biopsied to rule out malignancy. Laparoscopic partial cystec-
tomy for treatment of bladder endometriosis has been
described by various groups.51–56 In one of the larger series,
Seracchioli et al reported on 74 cases of laparoscopically
managed urinary tract endometriosis.56 Forty-one of these
patients had bladder involvement, with the lesions occurring
at the base of the bladder in 18/41 (43.9%) and 23/41 (56.1%)
occurring at the dome. All patients underwent a laparoscopic
partial cystectomy, with pathologic confirmation of endome-
triosis in all resected specimens. No bladder endometriosis
recurred in the mean follow-up period of 55 months.

The techniques for excision of bladder endometriotic
lesions have been well described. If a lesion is confined to
the serosal and muscularis layers without compromise of the
bladder mucosa, a cystoscopic-assisted laparoscopic excision
can be performed without entering the bladder.52 For partial
cystectomy, the lesion is resected with the goal of negative
margins by visual inspection. The defect is then closed either
in one or two layers and a catheter is left in place for up to
2 weeks.50,56 Care must be taken that the repair is watertight
at the end of the surgery. If the bladder lesion extends to the
trigonal area, stents are required and in very rare cases,
ureteral reimplantation is required as well.

Endometriosis involving the urinary tract is exceedingly rare.
With the possibility of obstruction and subsequent renal dysfunc-
tion and nonfunctioning kidney, patients must be thoroughly

Fig. 3 (Continued)
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evaluated to avoid such often-preventable sequelae. Although
medicalmanagement has been utilized, surgical excision remains
the mainstay of treatment and appears to have favorable effect.
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