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ABSTRACT
Aim: Endometriosis is deÞned as functional endometrial glands and stroma that occur outside the uterine cavity. It is an estrogen dependent,
benign, inßammatory disease that affects women during premenarcheal, reproductive and postmenopausal hormonal stages.
Methods: This is a retrospective review of six cases with diagnosis of ureteral endometriosis. All the patients were referred to Department
of Surgery, Kathmandu Model Hospital and the study period was from September 2015 to August 2018.
Results: In our study all the patients had involvement of the ureter. All the patients who had undergone open surgery had extrinsic
involvement of the ureter. Two patients wno had mild distal ureteric stenosis only were managed by diagnostic URS and retrograde DJ
stenting. Another two patients with right distal ureteric stenosis were managed initially with retrograde DJ stenting but after removal of
ureteric stent and in subsequent follow up the degree of hydroureteronephrosis increased in both the cases .These two patients were Þnally
undergone right Lich Gregoir ureteroneocystostomy. In the remaining two patients, ureterorenoscopy (URS) guided double J stenting were
attempted but failed to insert the stent due to stenosed ureter so they underwent open abdominal hysterectomy with excision endometriotic
cyst with ureterolysis and double J stenting..
Conclusions: Ureteral endometriosis is a rare disease presenting most commonly with nonspeciÞc symptoms and signs and thus making
preoperative diagnosis often difÞcult for the clinicians. Treatment of ureteral endometriosis is primarily surgical. The surgical procedures
which are usually performed are excision of all endometriosis lesion, ureterolysis, ureterectomy with ureteroureteral anastomosis and
ureteroneocystomy.
Keywords: diagnostic ureteroscopy, endometriosis, ureterolysis, ureteroneocystostomy.

INTRODUCTION

METHODS

Endometriosis is deÞned as functional endometrial
glands and stroma that occur outside the uterine cavity.
It is an estrogen dependent, benign, inßammatory
disease that affects women during premenarcheal,
reproductive and postmenopausal hormonal stages.
It is typically located in the pelvis but can also
occur at multiple sites like bowel, diaphragm and
pleural cavity. Some patients with endometriosis are
asymptomatic and those with symptoms can have
varied and non-speciÞc presentations and deÞnitive
diagnosis always requires surgery. So it is always
challenging in determining prevalence of disease.
Endometriosis is reported in up to 40% of adolescents
with genital tract anomalies, 50% of women with
infertility and 70% of women and adolescents with
pelvic pain.1-3 The aim of our study was to evaluate
the treatment outcomes of surgical management of
ureteral endometriosis.

This is a retrospective review of six cases with
diagnosis of ureteral endometriosis. All the patients
were referred to Department of Surgery, Kathmandu
Model Hospital and the study period was from
September 2015 to August 2018. Data were retrieved
from the hospital records. Age of patients, mode
of presentation, history of prior surgery, history of
previous treatment received, modalities of radiological
imaging performed, location and size of lesion, and
Þnal outcome of the deÞnitive surgery provided were
analyzed.

CORRESPONDENCE

Patients diagnosed with ureteral endometriosis were
included in the study. These patients were evaluated
by routine urinalysis, urine culture and urine cytology
along with routine hematological and biochemical
parameters. Ultrasonography of abdomen and
pelvis and contrast-enhanced computed tomography
urogram (CTU) were performed in each case. Each
patient underwent cystoscopy to rule out urinary
bladder involvement. Three patients had undergone
diagnostic ureterorenoscopy (URS) and retrograde
double J stenting in the same setting. In two patients,

intraoperative retrograde ureteropyelography (RPG)
conÞrmed the level and degree of obstruction. Two
patients undergone DTPA renogram study to assess
the functional status of affected kidney. In one patient
ultrasound guided percutaneous nephrostomy (PCN)
catheter has to be inserted to relieve the obstructive
uropathy.
The diagnosis of ureteral endometriosis was established
by history and physical examination, radiological
imaging, cystoscopy and ureteroscopy Þnding,
intraoperative Þndings and Þnal histopathological
reports. The success of the treatment was deÞned by
total improvement of symptoms and no recurrence of

lesion and restoration of satisfactory renal function in
the follow up period.

RESULTS
Age of the patients varied from 27 to 55 years
with mean age of 38 years. Among 6 patients, one
was postmenopausal. Two patients were married
for less than three years with subfertility. Other
parameters including mode of presentation, site of
ureteric involvement, prior surgical history, deÞnitive
treatment received and follow up is illustrated in
Table 1.

Table 1: Patient proÞle with treatment.
S No Age

Presenting
symptoms

Previous surgery/diagnostic
clue for endometriosis

Site of
ureteric
involvement

DeÞnitive
Treatment
offered

1

45

Left flank pain

Excision of pelvic
endometrioma Lt side

Left distal
ureter

Diagnostic URS 35
and Dj stenting

2

55

Right flank pain

1.Excision of pelvic
endometrioma right side . 2.Rt
diagnostic URSand Dj stenting

Rt distal ureter

Rt ureteric
reimplantation

24

3

31

Lower abdomen
pain

none

Left mid ureter

TAH BSO
along with Lt
ureterolysis and
dj stening

17

4

32

B/L flank pain

Laproscoopic excision of
endometrioma

Lt mid ureter
and Rt distal
ureter

TAH BSO with
Rt ureterolysis
and Dj stenting

18

5

27

Incidental
finding

Diagnostic laparoscopy

Rt distal ureter

Diagnostic URS 6
and DJ stenting

6

38

Rt flank pain

1.TAH LSO for intramural
fibroid.
2.Rt diagnostic urs and Dj
stenting

Rt distal ureter

Excision of
chocolate cyst
and Rt ureteric
reimplantation

In our study all the patients had involvement of the
ureter. None of the patients had involvement of urinary
bladder. All the patients who had undergone open
surgery had extrinsic involvement of the ureter. Three
patients had involvement of right distal ureter, two
patients had involvement of left ureter (1 mid ureter
and 1 distal ureter) and one patient had involvement
of both ureters.
Two patients who had mild distal ureteric stenosis
only (Figure 1) were managed by diagnostic URS
and retrograde DJ stenting (silicone stent) along with
postoperative hormonal therapy. The stents were
removed in 6 months and patients were evaluated
three monthly by ultrasonography to see the degree

Follow up
( months)

28

of obstruction.
Another two patients with right distal ureteric stenosis
were managed initially with retrograde DJ stenting
but after removal of ureteric stent and in subsequent
ultrasonogram and contrast enhanced CT study
the degree of hydroureteronephrosis increased in
both the cases (Figure 2 and 3). These two patients
Þnally underwent right ureteric reimplantation (Lich
Gregoir ureteroneocystostomy). In one case who
had undergone Total Abdominal Hysterectomy with
Left salpingoophorectomy (TAH+ LSO) in the past,
during exploration compression of the distal ureter by
a chocolate cyst was noted along with severe stenosis
of right distal ureter. So excision of the chocolate

cyst and right ureteric reimplantation
ureteroneocystostomy) was carried
post-menopausal lady, underwent
ureteroneocystostomy because of
ureteric stenosis.

(Lich-Gregoir
out. Another
Lich-Gregoir
severe distal

up in ureteric reimplantation. The other two patients,
after removal of ureteric stents, are doing fairly good
at follow up with no hydronephrosis noted in USG
scan. In other two patients with open ureterolysis and
ureterostomy and DJ stenting group (Table 2), the
success rate is almost 100% till one and half year of
follow up.
Table 2: Follow up with surgical outcome.

Figure 1: CTU showing mild Right distal ureteric
stenosis treated by ureterscopic stenting.

In the remaining two patients, ureterorenoscopy
(URS) guided double J stenting was attempted but
failed to insert the stent due to stenosed ureter (Figure
4). One of the patient who underwent TAH with BSO,
remarkable kinking with adhesions noted in mid
ureteric area so left ureterolysis with ureterostomy
with DJ stenting was performed in the same setting.
The last patient who had involvement of both ureters,
landed in obstructive uropathy so initially managed
by ultrasound guided percutaneous nephrostomy
(PCN) catheter placement. After stabilization of renal
function, contrast enhanced CT and DTPA renogram
showed nonfunctioning left kidney with wellfunctioning and excreting right kidney. This patient
had also undergone TAH with RSO with ureterolysis
of right distal and mid ureter with ureterostomy with
DJ stenting. In both cases after ureterolysis ureters
were free and ureterostomy revealed normal ureteric
lumen with easy passage of 6’F’ ureteric catheter.

Name of procedure

No of
patients

Success
rate(%)

Diagnostic URS and DJ stenting

4(2+2)

2/4=50

TAH with excision of chocolate
cyst with ureterolysis and DJ
stenting

2

100

Excision of chocolate cyst with
distal ureteric reimplantation

2

100

The post-operative period was uneventful in all the
patients. Dienogest (progesterone) 2 mg once daily
was used in Þve patients for the period of three months
and in one patient intrauterine levonorgesterol was
used. Double J stent were removed after 10 weeks in
the open surgery group where as it was removed after
6 months in URS guided DJ insertion group. In all the
cases of open surgery histopathology examination of
ureteric margins ruled out intrinsic involvement of the
affected ureter.
They were evaluated by both urology and gynecology
team during the follow up period to rule out
recurrence of the disease. All the patients were
followed up with ultrasonography of abdomen and
pelvis at three months and contrast enhanced study
at six months following the removal of DJ stent and
yearly ultrasound examination after then. The follow
up period ranged from 6 to 35 months. Till date none
of the patients have developed stenosis or stricture of
ureter at the operated side.

Figure 2: CTU showing Rt distal ureteric stenosis due
to endometriosis with moderate hydroureteronephrosis.

In the URS guided double J insertion group (Table
2), two patients renal function deteriorated after
removal of ureteric stents which was conÞrmed
by increasing hydroureteronephrosis on follow up
USG scan. Both the patient had moderate to severe
hydroureteronephrois on contrast enhanced CT scan
(Figure 2 and 3). These two patients Þnally ended

Figure 3: CTU showing Rt distal ureteric stenosis
causing moderate hydroureteronephrosis.

endometriosis on the basis of laboratory investigation
only. Till present, no pathognomic laboratory tests
have been found for the diagnosis of endometriosis.
Several urinary and endometrial biomarkers have been
studied, but none of them are found to be clinically
useful.10 Serum CA 125 can be elevated (>35 units/
ml), but its role is still undeÞned.
Intraoperative Þndings (open or diagnostic
laparoscopy) along with tissue biopsy and histologic
conÞrmation are the gold standard for the diagnosis
of endometriosis. Histopathologically endometriotic
involvement of the ureter can be classiÞed according
to the grade of inÞltration of the ureteral wall by
the endometriotic tissue which is either intrinsic or
extrinsic type.11
Figure 4: IVU showing nonopaciÞcation of left renal
system with moderate hydroureteronephrosis due to
right distal ureteric stenosis caused by B/L involvement
of ureters by endometriosis.

DISCUSSION
Ureteral endometriosis is a rare disease. It was
Þrst described by Cullen in 1917, and it constitutes
approximately 0.1 to 0.4% of urinary tract
endometriosis.4 Prevalence of endometriosis in
urinary system at speciÞc site is as follows: bladder
85-90%, ureter 10%, kidney 4% and urethra 2%.5
Endometriosis occurs when ectopic endometrial cells
implant, grow and elicit inßammatory response at a
newer site. It also has got multifactorial pathogenesis
in which ectopic endometrial tissue, altered immunity,
imbalanced cell proliferation and apoptosis, aberrant
endocrine signaling and genetic factors. Sampson has
also postulated the theory of retrograde menstruation in
which he described endometrial cells ßow backwards
through the fallopian tube and into the peritoneal
cavity during menses and cause endometriosis.6
Patient with endometriosis usually present during their
reproductive years with predominantly the pelvic pain
(including dysmenorrhea and dyspareunia), infertility,
or an ovarian mass.7 Some of the patients are diagnosed
incidentally during surgery or imaging scan for other
diseases. Additional symptoms include bowel and
bladder dysfunction, abnormal uterine bleeding, low
back pain, or chronic fatigue.8 Majority of the urinary
tract endometriosis patients are asymptomatic 50%.
Nearly 25% present with colicky ßank pain and
15% present with gross hematuria. Some of them
also present with non-speciÞc symptoms such as
dysmenorrhea and deep dyspareunia.9
It’s

always

very

much

difÞcult

diagnosing

Intrinsic type involves the ureteric muscle due to the
metastasis of ectopic endometrial tissue via lymphatic
or venous channel. Mucosal layer is rarely involved
in this type and results in Þbrosis and proliferation
of ureteral muscularis. However, in extrinsic type
the endometrial tissue invades the ureteral adventitia
and the surrounding connective tissue causing
compression of ureteral wall which in turn result
in ureteral obstruction and hydronephrosis.11 In
our series also majority of cases (4 out of 6) who
underwent open surgeries had ureteral obstruction due
to extrinsic compression of ureter by endometriotic
tissue. As explained earlier, there are no speciÞc
diagnostic tests for diagnosing endometriosis and it is
extremely difÞcult to estimate the extent of the disease
preoperatively. A vaginal ultrasound, abdominal
ultrasound, intravenous pyelography (IVP), contrast
enhanced CT of abdomen and pelvis along with CT
pyelogram, MRI and isotope renography are some
of the diagnostic tools used for the preoperative
diagnosis and estimating the extent of the disease.
Though contrast enhanced CT pyelogram (CTU) have
been widely used in our setup for the estimation of
the extent of the disease but in recent year’s magnetic
resonance imaging (MRI) have been gaining
popularity among the clinicians. MRI not only allows
assessment of disease extension in the pelvis but
also differentiate ureteric involvement.12,13 It also
allows evaluation of all endometriotic lesions in the
abdomen and pelvis and possibly distinguish intrinsic
from extrinsic form of ureteral endometriosis and thus
helps the clinician in deciding the surgical modality.14
In our study, all the 6 patients were evaluated with
ultrasonogram of abdomen and pelvis followed by
CT Urogram. None of our patients were evaluated by
MRI due to cost factor as well as not easy accessibility
to MRI.

Isotope renography should be used selectively in
those patients to assess the remaining renal function
of the obstructed kidney in case of moderate to
severe obstruction. It is reported that 25%–50% of
the nephrons are already lost, and almost 30% of
the patients present with reduced kidney function at
the time of the diagnosis.15 Among our 6 patients, 2
patients underwent isotope renography. One patient
had complete loss of left kidney where as the other
patient had moderately hydronephrotic right kidney
with GFR less than 25%.
Ureteroscopy is helpful in diagnosing intrinsic
endometriosis, although negative Þndings do not
exclude the presence of ureteral endometriosis.16 It
can also help in diagnosing multifocal lesion and also
differentiating other space occupying lesion of the
ureter. In our study, diagnostic ureteroscopy attempted
in all the cases. In 4 cases extrinsic compression of
the distal ureter observed in ureteroscopy with easy
passage of ureteric stents. However, in other 2 cases,
ureteroscopy examination could not be done due to
stenosed lumen of the ureter.
Treatment of ureteral endometriosis is primarily
surgical. However, there are many reports of
successful medical management by hormonal therapy.
Hormonal therapy includes danazol, GnRH agonists
(leuprolide,
goserelin),
medroxyprogesterone,
estrogen-progestin combination, and progestin
alone. Local progestogens in the form of intrauterine
levonorgestrel device has also been used as a longterm hormonal therapy in certain group of patients.
It leads to a high concentration of the drug at the
endometrium and are effective in the management of
pelvic and vesicovaginal septum endometriosis.17
Strowitzki et al18 in their study, concluded that
dienogest 2 mg/day orally demonstrated equivalent
efÞcacy to depot LA at standard dose in relieving the
pain associated with endometriosis, although offering
advantages in safety and tolerability. In our short
review of 6 cases also, Þve cases were given dianogest
2 mg orally for a period of twelve weeks and in one
patient intrauterine levonogestrel used. Both the drugs
were well tolerated by the patients and found to reduce
pelvic pain signiÞcantly. Follow up ultrasound scan
has not shown any evidence of causing obstruction to
urinary system in all the patients.
Goals of surgical treatment of ureteral endometriosis
is to remove the endometriotic lesion, restore ureteral
anatomy and integrity and prevent loss of renal
function. The procedures which are usually performed
are as follows: excision of all endometriosis lesion,
ureterolysis, ureterectomy with ureteroureteral

anastomosis and ureteroneocystomy.
Endoscopic treatment (ureteroscopic management) is
indicated in patients with intraluminal endometriosis.
Ureteroscopy not only allows ablation of endometriotic
lesion with laser, but also helps in balloon dilatation
with ureteric stent placement.19 However, this is often
not curative and follow-up imaging, including serial
ultrasonogram, retrograde pyelography, ureteroscopic
surveillance, is necessary for early detection of
disease recurrence and progression.
In our review, 4 out of 6 patients were initially managed
by ureteroscopy guided ureteric stent placement. But
in 2 patients. after removal of the ureteric stents,
degree of ureteric obstruction increased which was
conÞrmed by ultrasound and CT urogram. So these
patients Þnally landed up in ureteroneocystostomy.
The other two patients managed by endoscopic
method along with hormonal therapy are doing quite
well till now with follow up period of 6 to 35 months.
They are under regular ultrasonogram surveillance
with no evidence of disease recurrence.
In the study done by Kumar et al.20, out of nineteen
patients, ten had ureteric involvement and nine
patients had vesical involvement. Among the
patients who had ureteric involvement, success rate
of distal ureterectomy and reimplantation was 100%,
laparoscopic ureterolysis with double J stenting
followed by injection leuprolide was 75% while
that of Gonadotropin- releasing hormone (GnRh)
analogue alone was 67%. A study by Antonelli
et al21 concluded that terminal ureterectomy with
ureteroneocystostomy has provided long-term
favorable results as extended ureteral resection can be
performed and continuity of the urinary tract can be
maintained. In our review two patients had undergone
Rt ureteroneocystostomy along with post-operative
hormonal therapy for 12 weeks period. In both the
cases the success rate is almost 100%.
Ureterolysis is preferred choice of surgical modality
in cases of extrinsic endometriosis with lesions
less than 3 cm and not associated with moderate
to severe hydroureteronephrosis compromising
renal function. Ureterolysis is a contraindication in
intrinsic endometriosis since it is associated with
high recurrence rates (16%) and ureteral restenosis.22
There have been reports of successful management
of ureteric endometriosis by laparoscopic technique
such as laparoscopic ureterolysis and DJ stenting.
Laparoscopic ureterolysis is a minimally invasive
technique with low complication and recurrence
rates.21, 23
In our review also two patients had undergone TAH

with excision of endometriotic cyst along with
ureterolysis and DJ stenting. These two patients were
also given dianogest 2 mg for a period of twelve
weeks postoperatively. The success rate presumed to
be 100% in both the cases till date with regular follow
up by ultrasound scan and contrast study at 6 months
following removal of ureteric stents.

CONCLUSIONS
Ureteral endometriosis is a rare disease presenting
most commonly with nonspeciÞc symptoms and signs
and thus making preoperative diagnosis often difÞcult
for the clinicians. It may eventually lead to signiÞcant

morbidity and most importantly deterioration of
renal function. Treatment of ureteral endometriosis
is primarily surgical. Surgical treatment if combined
with medical management like hormonal therapy
has got excellent results. The surgical procedures
which are usually performed are excision of all
endometriosis lesion, ureterolysis, ureterectomy with
ureteroureteral anastomosis and ureteroneocystomy.
Endoscopic treatment (Ureteroscopic management)
if combined with medical management also produces
excellent result; however strict follow-up imaging is
necessary for early detection of disease recurrence
and progression.
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