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Abstract
Study Objective: To investigate the short-term outcomes of laparoscopic ureteroneocystostomy in
patients with ureteral endometriosis (UE).

Design: Retrospective cohort study of consecutive patients who underwent surgery for the ureter
endometriosis with hydronephrosis.

Setting: A private hospital that provide primary, secondary and tertiary care.

Patients: 30 consecutive patients with UE who underwent laparoscopic ureteroneocystostomy at our
institution between May 2008 and April 2020.

Interventions: Laparoscopic ureteroneocystostomy, if necessary, hysterectomy, salpingo-oophorectomy,
cystectomy, partial bladder resection, or partial bowel resection were performed.

Measurements and Main Results: The most common chief complaint was pelvic pain (40%).
Endometriosis affected only the left ureter in 56.7% of patients, only the right ureter in 33.3%, and both
ureters in 6.7%. Involvement of the ipsilateral ovary was confirmed in 64.3%. The most frequent location
of UE was 1 to 3 cm above the UVJ (46.7%). A psoas hitch was performed in 7 patients (23.3%), and the
Boari flap was used in 9 patients (30%). Hysterectomy was performed in 12 patients (40%), and 6 of them
had a concomitant bilateral salpingo-oophorectomy (20%). In addition, 3 patients (10%) underwent partial
bowel resection, and 2 patients (6.7%) underwent partial bladder resection. After surgery, 24 of 27
patients (80.0%) were free of sever hydronephrosis after surgery. Hydronephrosis recurred in a single
patient (3.3%), but the grade of hydronephrosis improved significantly after surgery (P<.001). At 6 months
of follow up, 4 patients (13.3%) experienced urinary tract infections and 2 patients (6.7%) reported
dysuria. Patients reported a regression of dysmenorrhea symptoms (P<.001).

Conclusion: This study shows that ureteroneocystostomy provides good results in terms of relapses and
symptoms’ control in patients with ureteral endometriosis. 

Introduction
Endometriosis, defined as the presence of endometrial glands and stroma outside the uterus [1], has an
estimated prevalence of 5–15% in women of reproductive age [2]. Urinary tract involvement occurs in 1%
of affected women; it involves the ureter in 10% [3]. Ureteral endometriosis (UE) is typically unilateral, with
a predisposition for the left side in 64% of affected women [4]. Examination of resected ureteral segments
reveals 2 types of involvement: 38.5% demonstrate endometriosis inside the muscular layer of the ureter
(intrinsic UE), and 61.5% show adventitial infiltration (extrinsic UE) [5].

Dysmenorrhea is extremely common in patients with UE, reported by 70.6%, while 52.3% report pelvic pain
[6]. The presence of UE is frequently associated with endometriosis of the bladder (47%) and the bowel
(43%) [7]. Hydronephrosis is present in 61% of patients with UE [6]. Combined Oral contraceptives and
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progestins are first-line therapies for pain associated with UE [8], but surgical treatment is necessary to
salvage the renal system when UE causes ureteral obstruction [9]. Both conservative procedures (for
example, ureterolysis) and more radical surgery (ureteroneocystostomy) are commonly performed [10].
Ureteroneocystostomy has a lower recurrence rate but a higher surgical complication rate than
ureterolysis [11].

In recent years, minimally invasive techniques have been used successfully to manage UE [12].
Laparoscopic ureteroneocystostomy requires either extravesical reimplantation of the ureter, a psoas
hitch, or a Boari flap, depending on the length of the proximal residual ureter [13]. However, the outcomes
of laparoscopic ureteroneocystostomy in patients with severe UE is unknown. The purpose of this study
is to investigate the short-term outcomes of laparoscopic ureteroneocystostomy.

Materials And Methods
This retrospective study assessed 30 consecutive patients with UE who underwent laparoscopic
ureteroneocystostomy at our institution between May 2008 and April 2020. All patients were referred to
our center with a diagnosis of endometriosis and suspected UE. Inclusion criteria for
ureteroneocystostomy included moderate to severe hydronephrosis with radiologic evidence of ureteral
stricture, and/or symptomatic bladder endometriosis. Exclusion criteria were a history or presence of
ovarian cancer related to endometriosis and ureteral stricture with complete loss of renal function. We
performed ureteroneocystostomy in patients with hydronephrosis who had radiologic evidence of a
ureteral stricture and in patients with endometriotic bladder lesions requiring resection of the
ureterovesical junction (UVJ). Patients were evaluated and treated by a multidisciplinary team comprising
gynecologists, urologists, gastroenterological surgeons, radiologists, and pathologists.

We used the revised American Fertility Society classification of endometriosis, endorsed by the American
Society for Reproductive Medicine (ASRM), to define the stages of endometriosis in each patient. The
intensity of dysmenorrhea was assessed using a Visual Analogue Scale (VAS) at 1 month before
treatment and 6 months after treatment. The grade of hydronephrosis was recorded at 1 month before
treatment and 6 months after treatment. It was evaluated by the Society of Fetal Urology grading system.

Preoperative evaluation included a physical examination, blood testing, transabdominal and transvaginal
pelvic ultrasonography, chest radiography, pelvic computed tomography, and pelvic magnetic resonance
imaging. Postoperative evaluation of the hydronephrosis was done by transabdominal ultrasonography.
A preoperative double-J catheter was placed when patient complained pelvic pain or hydronephrosis was
sever. All patients were informed of the risks and possible complications of surgery. Written informed
consent was obtained from all patients prior to surgery. This retrospective study was performed in
accordance with the Declaration of Helsinkiwas and approved by the Institutional Review Board of our
hospital (IRB number: 877). All patients provided written informed consent for inclusion in this study.

All surgical procedures were performed by a single surgeon (MA), experienced in laparoscopic
ureteroneocystostomy, with the assistance of the gynecologists on his surgical team. Hysterectomy,
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salpingo-oophorectomy, cystectomy, partial bladder resection, or segmental bowel resection were also
performed when necessary. Ureteroneocystostomy and bowel resection were performed with the support
of urologists and gastroenterological surgeons, respectively. Laparoscopic surgery was performed under
pneumoperitoneum with intra-abdominal pressure of 8 mm Hg. A 10-mm laparoscope was placed at the
umbilical position, with 3 5-mm suprapubic trocars used for instrumentation (Fig. 1). Extravesical
laparoscopic ureteroneocystostomy was performed in 7 defined steps:

1. The ureter was separated from its surrounding tissue using monopolar or scissors forceps.

2. After locating the margin of the bladder by instilling 200 mL of saline, the medial and lateral
paravesical spaces and the retropubic space of Retzius were dissected. The bladder was then
mobilized.

3. The length of the proximal residual ureter was assessed, and it was determined whether a psoas
hitch or a Boari flap was needed to avoid anastomotic tension. If it was not needed, we proceeded
with extravesical reimplantation.

4. The ureter was sutured to the bladder mucosa using 3 − 0 synthetic absorbable suture (Fig. 2a, b).

5. A double-J catheter was placed into the ureter when half of the anastomotic suturing was completed.

6. The Lich-Gregoir technique was used to close the bladder muscle over the ureter, using 4 − 0
synthetic absorbable suture to prevent vesicoureteral reflux (Fig. 2c, d).

7. An ureteral catheter was placed into the bladder.

For ureteric defects longer than 5 to 7 cm, a length that cannot be bridged using the psoas hitch
technique alone, we added a Boari flap to reduce the distance between the ureter and the bladder, thereby
reducing anastomotic tension. After completing the first 2 steps of the extravesical
ureteroneocystostomy, the Boari flap method was performed as follows:

1. Anastomotic tension was assessed between the ureter and the area of the bladder with maximum
mobilization (Fig. 3a).

2. The bladder wall was incised and a rectangular flap, 3 to 4 cm in width, was created (Fig. 3b).

3. A submucosal tunnel was created in the flap to allow the ureter to run between the mucosa and the
detrusor muscle (Fig. 3c).

4. The bladder flap was fixed to the psoas muscle using size 0 synthetic absorbable suture (Fig. 3d).

5. The ureter was pulled through the submucosal tunnel and anastomosis sutured was performed
(Fig. 3e), with a double-J catheter placed when half of the anastomosis was finished.

6. The bladder was closed in 2 layers (mucosa and detrusor), using 3 − 0 synthetic absorbable suture
(Fig. 3f).

We removed the ureteral catheter on postoperative day 5 to 7. The double-J catheter was removed 2 to 3
weeks after surgery.
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Statistical Analysis
Statistical analysis was performed using Excel functions (Microsoft Office 2016 for Mac version 16). We
used the Wilcoxon matched pairs signed rank test to compare preoperative and postoperative
endometriosis-related pain. The Wilcoxon signed rank test was used to compare preoperative and
postoperative grade of hydronephrosis. The chi-square test was used to compare the characteristics of
patients with intrinsic and extrinsic UE. Statistical significance was defined as a P value less than .05.

Results
A total of 30 patients with radiologically diagnosed, histologically confirmed UE were included in this
retrospective analysis. The median patient age was 38.5 years (range, 25 to 51 years); the vast majority
(80%) of patients were in their 30s and 40s. Table 1 lists the patient characteristics. A total of 56.7% of
patients were nulliparous, 20% were primiparous, 16.7% had a history of 2 prior deliveries, and 6.7% had
undergone 3 deliveries. The most common chief complaint was pelvic pain (40%). An annual health
check at workplace brought 5 patients with hydronephrosis and 4 patients with ovarian cysts to our
hospital for further examination. An annual health check at workplace includes physical examination,
blood testing, transabdominal and transvaginal pelvic ultrasonography. About one-third of patients
underwent hormonal therapy with combined oral contraceptives or progestins before surgery.
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Table 1
The patient characteristics.

  No. Pts (%)

Age    

25–29 4 13.3

30–39 13 43.3

40–49 11 36.7

50–51 2 6.7

Parity    

P0 17 56.7

P1 6 20.0

P2 5 16.7

P3 2 6.7

Chief Complaint    

Pelvic pain 12 40.0

Hydronephrisis 5 16.7

Ovarian cyst 4 13.3

Abdominal pain 3 10.0

Infertility 2 6.7

Others 4 13.3

Medical treatment    

Oral contraceptives 3 10.0

Progestins 7 23.3

GnRH agonist 1 3.3

None 19 63.3

 

Table 2 shows the preoperative findings in our patient cohort. Moderate (Grade 2, 3) to severe (Grade 4)
hydronephrosis was present in 26 patients (86%), and a double-J stent was placed in 18 patients (60%)
before surgery. The grade of preoperative hydronephrosis was unclear in three patients (10%) since
preoperative double-J stent was placed at other hospital. One patient (3.3%) with grade 0 (normal)
hydronephrosis underwent ureteroneocystostomy because of bladder endometriosis. Endometriosis
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affected only the left ureter in 56.7% of patients, only the right ureter in 33.3%, and both ureters in 6.7%.
Involvement of the ipsilateral ovary was confirmed in 64.3%. Cancer antigen 125 (CA 125) levels were
abnormal in 43.3%.

Table 2
The preoperative findings.

  No. Pts (%)

Grades of hydronephrosis    

Grade4(sever) 7 23.3

Grade3(moderate) 14 46.7

Grade2(moderate) 5 16.7

Grade1(mild) 0 0.0

Grade0(none) 1 3.3

Unknown 3 10.0

Ureteral involvement    

Rt 10 33.3

Lt 17 56.7

Bilat 2 6.7

None 1 3.3

Ipsilateral ovary involvement 18 64.3

Ureteral stent insertion    

Preoperative 18 60.0

Intraoperative 12 40.0

CA125 value    

< 35 8 26.7

36< 13 43.3

Unknown 9 30.0

 

Table 3 shows the procedures performed and the intraoperative findings. Twelve of the 30 patients (40%)
undergoing ureteroneocystostomy underwent concurrent hysterectomy; 6 of these (20%) also underwent
bilateral salpingo-oophorectomy (BSO). In addition, 3 patients (10%) underwent partial bowel resection,
and 2 patients (6.7%) underwent partial bladder resection. Stage I endometriosis was present in 3.3% of
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patients, stage II in 10%, stage III in 13.3%, and stage IV was present in 50%. The most frequent location
of UE was 1 to 3 cm above the UVJ (46.7%). A psoas hitch was performed in 7 patients (23.3%), and the
Boari flap was used in 9 patients (30%).
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Table 3
The procedures performed and the intraoperative

findings.
Intraoperative findings    

  No. Pts (%)

Surgical treatment    

Hysterectomy 12 40.0

Bilateral Salpingo-oophorectomy 6 20.0

Salpingo-oophorectomy 6 20.0

Bilateral Cystectomy 6 20.0

Cystectomy 3 10.0

Partial resection of rectum 2 6.7

Low anterior resection 1 3.3

Partial resection of bladder 2 6.7

rASRM    

Stage I (minimal), 1–5 1 3.3

Stage II (mild), 6–15 3 10.0

Stage III (moderate), 16–40 4 13.3

Stage IV (severe), > 40 15 50.0

Unknown 7 23.3

distance of UE lesion to UVJ    

1–3 cm 13 43.3

4–6 cm 11 36.7

more than 7 cm 6 20.0

Ureteroneocystostomy procedure    

Extravesical 14 46.7

Psoas Hitch 7 23.3

Boari Flap 9 30.0
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A comparison of UE lesions with ureteroneocystostomy procedures is listed in Table 4. Of the 13 patients
with UE lesions 1 to 3 cm above the UVJ, extravesical reimplantation alone was performed in 9 patients
(69.2%), a psoas hitch was used in 3 (23.1%), and a Boari flap was used in 1 patient (7.7%). The patient
who received a Boari flap also underwent partial bladder resection. Of the 11 patients with UE lesions 4 to
6 cm above the UVJ, extravesical reimplantation was performed in 5 patients (45.5%), a psoas hitch was
used in 3 (27.3%), and a Boari flap was used in 3 (27.3%). Of the 6 patients with UE lesions more than 7
cm above the UVJ, a psoas hitch was used in 1 patient (16.7%), and a Boari flap was used in 5 (83.3%).

Table 4
A comparison of UE lesions with ureteroneocystostomy procedures.

  1–3 cm 4–6 cm more than 7 cm Total

Extravesical 9 (69.2) 5 (45.5) 0 (0) 14 (46.7)

Psoas Hitch 3 (23.1) 3 (27.3) 1 (16.7) 7 (23.3)

Boari Flap 1 (7.7) 3 (27.3) 5 (83.3) 9 (30.0)

Total 13 (100) 11 (100) 6 (100) 30 (100)

 

Table 5 shows the postoperative findings. 29 of 30 patients (96.6%) were free of sever to mild
hydronephrosis (Grade 2–4) after surgery, 27 patients had no hydronephrosis (Grade 0) and 2 patients
had mild hydronephrosis (Grade 1). Hydronephrosis recurred in a single patient (3.3%), but the grade of
hydronephrosis improved significantly after surgery (P < .001, Fig. 4). Patients reported that the intensity
of their dysmenorrhea improved significantly 6 months after surgery (P < .001, Fig. 5). Histological
examination showed that 60% of UE lesions were intrinsic. At 6 months of follow up, 4 patients (13.3%)
experienced urinary tract infections and 2 patients (6.7%) reported dysuria. About two-thirds of patients
required hormonal therapy with combined oral contraceptives or progestins after surgery to prevent
relapses. Of the 18 patients who retained their uterus, 1 had a single subsequent delivery and 2 patients
had 2 subsequent deliveries.
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Table 5
The postoperative findings

  No. Pts (%)

Grades of hydronephrosis    

Grade4(sever) 0 0.0

Grade3(moderate) 1 3.3

Grade2(moderate) 0 0.0

Grade1(mild) 2 6.7

Grade0(none) 27 90.0

Unknown 0 0.0

Recurrence of hydronephrosis    

Recurrence 1 3.3

No recurrence 29 96.7

Pathological fidings    

Intrinsic type 18 60.0

Extrinsic type 7 23.3

Unclear 5 16.7

Postoperative complications    

Urinary Tract Infections 4 13.3

Dysuria 2 6.7

Pelvic abscess 1 3.3

Intrapelvic hernia 1 3.3

Medical treatment    

Oral contraceptives 3 10.0

Progestins 18 60.0

None 9 30.0

Postoperative Parity    

P0 15 83.3

P1 1 5.6
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  No. Pts (%)

P2 2 11.1

Discussion
The presence of dysmenorrhea in women of reproductive age raises the possibility of UE. Up to 80% of
patients with UE do not have any urinary symptoms [14], making the diagnosis difficult. Five of the
patients (16.7%) in our study had hydronephrosis detected during annual health check at workplace.
Such patients are at risk for decreased renal function if their hydronephrosis remains undetected. The
most frequent chief complaint noted by our patients was pelvic pain (reported by 40%). Uccella et al
report that 52.3% of patients with UE report pelvic pain [6]. To avoid missing a potentially serious
diagnosis such as UE, abdominal ultrasonography should be performed in all women with pelvic pain.

Pharmacologic therapy does nothing to ameliorate the fibrotic, narrowed ureter that results from UE; it
can only relieve the pain related to endometriosis [15]. Surgical treatment is necessary to remove any
areas of ureteral stenosis, but the recurrence rate of hydronephrosis after ureterolysis is as high as 12%
[16]. In contrast, the recurrence rate of hydronephrosis after ureteroneocystostomy is 3.1% [17]. This
difference in recurrence may be results from the fact that intrinsic UE occurs hydronephrosis more
frequently than extrinsic UE [18]. However, it is difficult to differentiate intrinsic and extrinsic UE
preoperatively.

Since intrinsic UE directly involves the muscularis of the ureter, removing the endometriotic lesion
surrounding the ureter is inadequate treatment. In our study, 60% of lesions were of the intrinsic type.
Patients with intrinsic UE tend to have endometrial lesions of the bladder and rectum (Supplemental
table). Sillou et al report that an assessment of the ureteric circumference at the area of the endometriotic
lesion can predict whether lesions are intrinsic [19]. However, this is only speculation. If we cannot rule
out intrinsic UE preoperatively, ureteroneocystostomy is a better surgical treatment than ureterolysis in
terms of preventing recurrence. We found a recurrence rate of hydronephrosis was 3.3% after
ureteroneocystostomy, similar to the rate reported by Ceccaroni et al [18]. Our experience confirmed that
reducing anastomotic tension is a critical part of ureteroneocystostomy [20]. Our results show that when
the distance between the UE lesion and the UVJ is greater than 7 cm, either a psoas hitch or a Boari flap is
necessary. Boari flaps are not necessary when the UE lesion is within 3 cm of the UVJ, except when
partial bladder resection is performed. Both of these methods can be performed with robotic assistance
[21].

Improving the pain associated with endometriosis is an important factor in patient satisfaction with
whatever procedure is performed. We found that the intensity of dysmenorrhea improves significantly
after ureteroneocystostomy. Alves et al also report that the intensity of dysmenorrhea, dyspareunia, and
chronic pelvic pein improves significantly after surgery [22]. The grade of hydronephrosis improve
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significantly after surgery, and it is important for renal function. Huang et al also describe postoperative
remission of hydronephrosis [23].

Our study is limited in that we did not compare outcomes between the laparoscopic approach and
laparotomy. Robot-assisted ureteroneocystostomy has better surgical outcomes (less postoperative pain
and decreased blood loss) than open surgery [24]. This indicates the advantage of minimally invasive
surgery, including laparoscopic ureteroneocystostomy.

In conclusion, our study indicates that laparoscopic ureteroneocystostomy has the benefits for preventing
recurrent hydronephrosis for patients with UE.
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Figure 1

Position of umbilical and suprapubic trocars.
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Figure 2

Procedure of extravesical laparoscopic ureteroneocystostomy
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Figure 3

Procedure of Boari flap method.
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Figure 4

A comparison of grades of hydronephrosis before and after surgery.
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Figure 5

A comparison of intensity of dysmenorrhea before and after surgery.
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