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1. Abstract

1.1. Objective: To report the lessons we have learned in the man-
agement of uretero-enteric anastomosis stricture (UEAS) in a ter-
tiary urology center over a decade of experience.

1.2. Methods: This study included 52 patients (69 renal units) with
UEAS (36 males and 16 females). Endoscopic treatment was uti-
lized for short, passable and early strictures, while open surgical
revision for impassable and failed endoscopic treatment. Compli-
cations of treatment were graded according to the modified Cla-
vien system. Patients were followed up regularly for one year to
assess the outcomes of treatment.

1.3. Results: Age range of the patients was 48-71 years. Median
(Interquartile range [IQR]) of follow up was 20 (18-28) months.
Hospital stay ranged from 2-3 days in patients subjected for endo-
scopic treatment and 3-15 days in case of open surgery. In patients
who underwent open surgical revision, 2 (5.4%) patient had minor
vascular injury (external iliac artery and vein, each in one patient)
and 2 (5.4%) patients had enteric injuries which were primarily
repaired. After treatment, abdominal US showed decompression
of the pelvicalyceal system in 41 patients and mild residual pelvi-
calyceal dilation in 11. Recurrent strictures developed in 7 (13.5%)
patients (4 after open treatment and 3 after endoscopic treatments)

on follow up
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1.4. Conclusions: Endoscopic treatment of UEAS is an appeal-
ing first choice that utilizes regional anesthesia, has minimal or
no blood loss, results in minimal postoperative complications and
shorter hospitalization. However, open surgical treatment is con-
sidered the suitable choice for long impassable strictures.

2. Introduction

Radical cystectomy (RCX) and urinary diversion (UD) is the stan-
dard treatment for muscle invasive bladder cancer. It is a multistep
surgery with high rate of complications even in highly experienced
centers. One of its crucial steps is the uretero-enteric anastomosis
(UEA) [1]. Uretero-enteric anastomosis stricture (UEAS) man-
agement is the most frequent secondary surgical procedure after
UD [2]. Its rate varies from 1.3—13%. Its occurrence may be relat-
ed to the preoperative state of ureters, how it were dissected and
anastomosed to the future reservoir and the presence of prolonged
leakage postoperatively [3]. UEAS management is a challenging
task due to the following reasons; the endoscopic identification of
the site of UEA between the intestinal rugaec may be so difficult.
Moreover, in open surgical treatment, abdominal re-exploration
should be done with great caution due to adherence of the intes-
tine to the old abdominal suture line, the surgical field itself is full
of adhesion after RCX, the ureters may be adherent to the pelvic

great vessels and the left ureter may be tunneled under the sigmoid
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colon. Furthermore, it is crucial to preserve a vascular ureter with
a sufficient length for the redo reimplantation. Herein, we analyze
the factors affecting the management of UEAS and reporting our
experience in 52 patients [69 renal units].

3. Patients and Methods

Out of 523 patients who underwent RCX and UD between 2008
and 2019, 76 (14.5%) patients with UEAS were identified. Twenty
four (4.6%) patients were excluded due to malignant obstruction
or oncological failure. Fifty two (9.9 %) patients (37 males and
15 females) with benign strictures (35 unilateral and 17 bilateral)
were enrolled in the study. The utilized techniques of UD were
the modified Studer’s [4], Hautmann’s [1] neobladders and ileal
conduit [ 5]. Inclusion criteria were patients with benign UEAS,
absence of oncological failure, and ipsilateral good renal function.
Exclusion criteria were UEAS due to lymph node compression,
malignant obstruction and positive urine cytology. The preoper-
ative pathology, the presenting symptoms, history of radiothera-
py or chemotherapy and history of previous endoscopic treatment
were recorded. Full lab investigations were done including urine
analysis + urine culture, urine cytology and routine laborato-
ry work up. Radiological investigations included abdominal US
and enhanced pelvi-abdominal CT scan in all patients to exclude
oncological failure or malignant obstruction. In patients with a
neobladder and dilated upper urinary tract (UUT) with signifi-
cant post-voiding residual urine (PVR), voiding pouchography
was performed to exclude reflux. In patients with a percutaneous
nephrostomy (PCN) for former drainage of infection or improv-
ing the renal function, descending nephrostogram was done to
determine the level of obstruction. The strategy of management
was as follows: patients with short, passable, unilateral and early
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strictures were subjected to endoscopic treatment first. On the oth-
er hand, long, impassable, late strictures, bilateral pathology and
previous history of radiotherapy or failed endoscopic treatment
were subjected to open surgery (Figure 1). In patients indicated for
endoscopic treatment, retrograde URS was tried firstly. In case of
difficult identification of the site of UEA during retrograde URS,
antegrade percutaneous assisted identification of the UEA site by
fluoroscopy was performed. In open surgery, certain precautions
were adopted during abdominal re-exploration to avoid inadverant
injury to the surrounding structures; all operations were performed
by high volume surgeons, abdominal incision was started 5 cm ce-
phalic to the previous incision to begin in fresh field, the overlying
intestinal adhesion were carefully dissected, pedicle preservation
of the neobladder or the conduit then follows, the site of UEA was
identified and marked by vessel loop, and the ureter was dissected
carefully to preserve its adventia maintaining healthy and lengthy
ureter. Common to all patients, JJ stents was fixed for 2 months.
Follow up visits were scheduled at one month postoperatively and
every three months thereafter by serial abdominal US. Success of
treatment was defined by symptomatic improvement, improve-
ment of renal function if it was preoperatively elevated, resolution
of hydronephrosis and no need for ancillary procedure. The Kolm-
ogorov-Smirnov test was used to test the normality of variables.
The Mann—Whitney U-test was used for non-normally distributed
variables. Categorical data differences were tested with Chi-square
test or Fisher’s exact test as appropriate. All tests were two-sid-
ed and statistical significance was considered at p < 0.05. Data
are presented as mean (standard deviation), median (interquartile
range [IQR]) or numbers (percentages) as appropriate. Statistical
analyses were performed using SPSS statistics version 23.0 (IBM
Corp., Armonk, NY, USA).

SHORT
PASSABLE
RTSIDE
EARLY <6 MONTHS

Endoscopic Treatment

| !

.Direct end to side

.End to end ureteric reimplantation

.Upward flap reflection from the
neobladder like Boari's flap

Figurel: An algorism for management of UEAS.
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4. Results

The age range of the patients was 48-71 years. Median (Interquar-
tile range [IQR]) of follow up was 20 (18-28) months. Hospital
stay ranged from 2-3 days in patients treated endoscopically and
3-15 days after open surgery. Interventions were done under spinal
anesthesia for endoscopic treatment and a combination of spinal
and general anesthesia in patients underwent open surgery. Table-1
shows patients’ and stricture characteristics. Twenty nine (55.8%)
patients developed early stricture [within 6 months] after RCX
and 23 (44.2%) developed late stricture [> 6 months]. The me-
dian time to develop stricture (interquartile range) was 16 (2-23)
months. UEAS was unilateral in 35 (67.3%) patients and bilateral
in 17 (32.7%). Patients with unilateral obstruction presented with
renal pain, which was dull aching and progressive, with fever in
20 (38.4%) patients. Patient with bilateral renal obstruction pre-
sented with bilateral renal pain in 8 patients, high-grade fever in 4
and elevated serum creatinine in 5 for which bilateral PCN tubes
were placed. This was followed by resolution of fever and normal-
ization of renal function. Enhanced abdominal CT scan revealed
grade II hydronephrosis in 60 renal unites and grade III in 9 renal
unites. The length of the stricture segment was < 1 cm in 25 (48%)
patients and > 1 cm in 44 (52%). The type of the primary ureteric
reimplantation in those patients was a refluxing end to side or end
to end fashion to the conduit or to the isoperistaltic limb of the
modified studer or Hautmann neobladder (Table-2). No intraoper-
ative complications were encountered in patients who underwent
endoscopic treatment. In patients who underwent open surgical re-
vision, 2 (5.4%) patient had minor external iliac artery and vein,
each occurred in one patient, which were repaired by 6/0 vicrly.
Another 2 (5.4%) patients had enteric injuries which were primar-
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ily repaired. During endoscopic treatment, identification of the site
of the UEA was easy in 6 patients [6 renal units] with primary end
to end ureteric reimplantation. On the contrary, in 9 (60%) patients
[14 renal units] percutaneous assisted URS identification of the
UEA was required. Balloon dilation [UroMax UltraTM, 21 Fr x 4
cm] of the stricture site was performed in 7 (46.7%) patients and
laser endo-ureterotomy in 8 (53.3%). Absence of any UUT neo-
plastic growth was confirmed before JJ stent fixation. The latter
was removed after 2 months. Multiple types of redo open ureteric
reimplantation were applied. Direct end to side [16 patients] or
end to end [11 patients] ureteric reimplantation to the conduit or
the isoperistaltic limb was performed. Upward flap reflection from
the neobladder like Boari’s flap was configured in 3 patients. Iso-
lation of 20 cm of the ileum was required in 7 patients. The latter
was configured either as an isoperistaltic limb in 4 patients or in a
U shape to treat bilateral stricture in 3 patients. The base of the U
was anastomosed to the pouch and the ends of the U were used as
a double chimney to which the ureters were anastomosed (Table-2,
Figure-2). The primary suturing was interrupted in 14 patients and
continuous in 38. However, interrupted suturing was done in all
patients during management of UEAS. Common to all techniques,
a JJ stent was fixed for 2 months in case of neobladders and 7 Fr
ureteric stents for 2 weeks in case of conduits. Operative time was
significantly longer in open surgical revision (p 0.001). After the
ureteric stents removal, abdominal US showed decompression of
the pelvicalyceal system in all patients. Recurrent strictures devel-
oped in 7 (13.5%) patients (3 after endoscopic balloon dilation and
4 after open revisions) during the 1st year postoperatively. Table-2
summarizes the results and the postoperative complications.

Figure 2: Bilateral UEAS in male patient with Hautmann ileal neobladder treated with upward flap reconstruction.
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Table 1: Patients’ characteristics.
Variable Open surgery [Group I] Endoscopic treatment [Group II] P value
Number of patients (%) 37 (71.1%) 15 (28.9%)
Age (M £SD) 59.8 + 4.62 60.67 = 4.75 0.592
Sex
Males 26 (70.3) 11(73.3%) 0.825
Females 11(29.7) 4 (26.7%) ’
BMI (mean £SD) 2292 +£1.19 23.06£1.2 0.624
Smoking History
Yes 20 (54.1%) 9 (60%) 0.696
No 17 (45.9%) 6 (40%) :
Preoperative co-morbidity grade
None 16 (43.2%) 8 (53.4%) 0.074
Mild 13 (35.1%) 2 (13.3 %) ’
Moderate 8 (21.6%) 3 (20%)
Sever - 2 (13.3 %)
Preoperative pathology
TCC 20 (54.1%) 11(73.3%)
Scc 10 (27%) 3 (20%) 0.470
Adenocarcinoma 4 (10.8%) -
Micropapillary carcinoma 3 (8.1%) 1(6.7 %)
Preoperative pathological tumor stage
Organ confined pT2, pNO 29 (78.4%) 8 (53.3%) 0.187
Non organ confined: pT3-pT4a, pNO 0 o
Lymph node-positive: p N+ 4 (10.8%) 4(26.7%)
Y : 4 (10.8%) 3 (20%)
Co-morbid conditions
Diabetes mellitus 13 (35.1%) 3 (20%)
Hypertension 9 (24.3%) 4 (26.7%) 0.595
Cardio-pulmonary disease 4 (10.8%) 1 (6.7 %)
None 11(29.7%) 7 (46.7 %)
Neoadjuvant chemotherapy 19 (51.4%) 5(33.3%) 0.364
Preoperative RTH 8 (21.6%) 3(20%) )
Type of diversion
Modified Studer OBS 12 (32.5%) 6 (40%)
Hautmann OBS 14 (37.8%) 5(33.3%) 0.873
Ileal conduit 11 (29.7%) 4 (26.7%)
Table 2: Uretero-enteric stricture characteristics and postoperative complications.
Open surgery Endoscopic treatment | P value
Laterality
Unilateral 25 (67.6%) 10 (66.7%) 0.950
Bilateral 12 (32.4%) 5(33.3%)
Preoperative type of ureteral
reimplantation
Refluxing end to side 25 (67.6%) 9 (60%) 0.603
Refluxing end to end 12 (32.4%) 6 (40%)
Types of sutures
Interrupted 8 (21.6%) 6 (40%)
0.176
Running 29 (78.4%) 9 (60%)
History of prolonged urinary leakage
0.696
YES 8 (21.6%) 4 (26.7%)
NO 29 (78.4%) 11(73.3%)
clinicsofoncology.com 4
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History of PCN placement

YES 11 (29.7%) 5(33.3%)
0.799

NO 26 (70.3%) 10 (66.7%)
Time to stricture occurrence
Early (< 6 mo) 20 (54.1%) 9 (60%) 0.696
Late (> 6 mo) 17 (45.9%) 6 (40%)
Operative time (min) 186.86 +9.86 66.33 £ 6.91 0.001
Types of treatment

Direct end to side 16 (43.2%) -

Direct end to end 11(29.7%) -

Upward ileal flap 3 (8.1%) -

Isoperistaltic limb 4 (10.8%) -

U shaped ileal segment 3 (8.1%) -

Balloon dilation - 7 (46.7%)

Laser incision - 8 (53.3%)
Recurrence of stricture
Yes 4 (10.8%) 3 (20%)

0.379

No 33 (89.2%) 12 (80%)
Postoperative modified Clavien
complications:
Blood transfusion 10 (27%) _
Postoperative fever 6 (16.2%) 5(33.3%)
Tleus 4 (10.8%) 2 (13.3%)
Sepsis 5 (13.5%) 3 (20%)
Wound infection 2 (54%) _ 0.280
wound dehiscence 2 (5.4%) _
DVT 1 (2.7%) -
Intestinal leak 1 (27%) _
None 6 (16.2%) 5 (33.3%)
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5. Discussion

UEAS after UD could be managed by open, endoscopic, laparo-
scopic and robotic approaches. However, the two commonly used
approaches are open and endoscopic techniques. Minimally inva-
sive endoscopic management could be the preferred first option,
whenever possible, to avoid the complications of open surgery [6].
Generally, good UEA should be water tight, tension free, mucosa
to mucosa, spatulated, stented and using fine sutures. Sometimes,
the left ureter may pass to the right side under the sigmoid colon.
So, it should have a smooth curve without angulation or twist-
ing. Handling should be a-traumatic [7]. Commonly, UEAS rate is
higher in the anti-refluxing techniques [8]. Hautmann stated that;
if the reservoir is large volume and low pressure; the refluxing
anastomosis is the technique of choice; as it does not affect the
renal function, technically easier and poses less risk of stricture.
Furthermore, multiple randomized trials show that the use of an-
ti-refluxing UEA is not necessary [9,10]. We prefer to do UEA as
the last step during the reconstruction to avoid any traction during
the conduit-stoma or urethro-enteric anastomosis. Stricture occur-
rence may be due to benign or malignant causes. Benign Strictures
may be due to poor ureteral condition as in Tuberculosis or Bil-
harziasis, post radiotherapy, poor surgical technique as angulation
or twisting, postoperative urinary tract infection (UTI), prolonged
leakage and stent slippage or its early removal [9]. Regarding the
robotic surgical technique, there was no difference in the rate of
UEAS between it and open surgery [11]. Ahmed et al. showed that
a higher BMI, intra-corporeal UD, longer length of the resected
right ureter, postoperative UTI and leakage were significantly as-
sociated with UEAS following RARC [2]. Malignant obstruction
whether intrinsic or extrinsic compression should be excluded
in every case either by imaging or endoscopic surveillance. In a
study evaluating the factors affecting the development of UEAS
that included 2888 patients, UEAS developed in 123 patients.
On multivariate analysis, the significant factors were; higher
BMI (p=0.002), ASA score >2 (p<0.0001), lymph node positive
disease (p=0.027), 30-day postoperative complications grade 3+
(p=0.017), male gender and history of prior abdominal surgery
(p=0.0001). The risk of stricture/10 yrs was 1.9 % without history
of previous abdominal surgery versus 9.3% with their counterparts
[2]. In a study evaluating the effect of diabetes and elevated serum
urea level, 14/133 patients (10.5%) developed strictures. Diabetes
and elevated serum urea level (>7.1 mmol/L) increased the risk for
UEAS development (odds ratio 4.31 and 4.28, respectively; p<0.05
for each). This was explained as diabetes is a micro-vascular dis-
ease; the distal ureter becomes sensitive to the reduced perfusion
and became, especially after dissection, unable to compensate for
its relative ischemia. This may predispose to UEAS and impairs
tissue-healing. [12] In our study, the number of diabetic patients
were 13 (35.1%) in group I and 3 (20%) in group II. Regarding the
laterality, UEAS tends to affect the left side more than the right.

clinicsofoncology.com
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This may be due to the increased mobilization and tunneling under
the sigmoid colon to reach the other side [13]. But, the increased
left sided UEAS rate is inherent to all orthotopic reservoirs except
the (W) shape which may not require this tunneling [14]. In our
study, the left sided strictures was present in 38/52 patients (29
in group I and 9 in group II). In those patients, the left ureter was
tunneled under the sigmoid through a large hole in the mesentery
below the level of inferior mesenteric artery. Hautmann stated that,
the preoperative state of the ureter greatly affects the postopera-
tive outcome of UEA. Preoperative Hydronephrosis increased the
stricture rate (p= 0.012). This may be due to increased collagen
deposition in the wall of the ureter [14]. In our study, preoperative
hydronephrosis was present in 16/52 patients (11 in group I and 5
in group II). Regarding the suturing technique, whether continuous
or interrupted, and its impact on the UEA, it was shown that the
stricture rate per ureter was 8.5% (25/293) and 12.7% (27/213)
in the interrupted and running groups, respectively (p 0.14). On
multivariate analysis, the running technique was associated with
UEAS (p 0.05). Kaplan-Meier analysis showed a trend toward
higher freedom from stricture for the interrupted anastomosis (p
0.06) [15]. In our study, the primary suturing was interrupted in 14
patients and continuous in 38. However, interrupted suturing was
done in all patients during management of UEAS. Multiple factors
affect UEAS management such as the ipsilateral renal function,
laterality, stricture length, time to occurrence, etiology, type of
anastomosis, and the surgeon experience. So, full details of the
diversion process must be reported for any future surgical inter-
vention. During management, each re-implantation technique has
its peculiar characters. For example, end-side UEA to an isoperi-
staltic limb is difficult in retrograde endoscopy. It may need an an-
tegrade assisted fluoroscopic approach. However, in open surgery,
the anterior location of the isoperistaltic limb facilitates identifi-
cation of the ureter with no need to open the reservoir [16]. If the
serous-lined extramural tunnel was used, it is ideal for retrograde
endoscopy, but in open surgery, the reservoir + the tunnel will be
opened [17]. In the ileal conduit, the Wallace anastomosis helps
to access the UEA in case of endoscopic treatment than the end to
side UEA. Endoscopic treatment of UEAS may be performed in
an antegrade or retrograde approaches. It is often the first choice
especially in patients with strictures < 1 cm [13,18]. It avoids a lot
of the hazards that may occur with laparoscopic or open surgery
owing to marked intra-abdominal adhesions and allows the pa-
tient’s return to normal daily activity sooner [7-19]. Modalities of
endoscopic treatment include balloon dilation, endoscopic incision
using cold knife or laser with success rate up to 70%. Factors like
stricture length >1cm, stricture presenting <6 months after surgery
and left sided stricture are associated with poor outcomes [20]. For
left sided strictures, endoscopic incision should be done cautiously
to avoid injury to the sigmoid mesentery which is very close. This,
taken with the lower success rates of endoscopic approaches on this
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side, supports the priority of open repair of left sided strictures [4-
21]. In our study, endoscopic dilation was performed in 15 patients
[balloon dilation in 7 (46.7%) and laser incision in 8 (53.3%)]. The
success rate was 80 %. Three patients (20%) developed recurrence
of stricture after balloon dilation. A study evaluating the endoscop-
ic balloon dilation of UEAS [17 patients] compared to a control
group [21 patients] who underwent open surgery, found that the
success rate was similar [82.6% and 85.7% respectively]. How-
ever, a significantly reduced mean operative time, intraoperative
blood loss and postoperative hospital stay were found in the first
group [22]. This is in accordance with our results.

Open surgery is considered the treatment of choice for UEAS with
a success rate up to 90%. However, it is associated with a high
incidence of blood loss, intraoperative complications and high re-
operation rates [23]. The indication of open surgery as a primary
intervention is radiologically complete obstruction of the stric-
ture or stricture length greater than 1 cm. Also, it is considered
the second step after unsuccessful endoscopic intervention [24].
However, open surgical treatment is challenging for the following
reasons; the UEA is a deep posterior anastomosis with dense over-
lying intestinal adhesion, pedicle preservation of the neobladder
or the conduit is critical, the left ureter passes under the sigmoid
colon and should be dissected carefully preserving healthy and
lengthy ureters with avoidance of inadverant injury to surrounding
structures. To overcome the excessive dissection in open surgery,
some authors described the uretero-ileal bypass technique. In this
technique, a healthy part of the ureter was opened and anastomo-
sed to the nearby neobladder. Small number of patients and limited
follow up were limitation of this technique [25]. Few studies re-
ported the initial experience of labaroscopic/robotic management
of UEAS is present. A small number of patients and high level of
experience are required [2-26]. The limitations of our study in-
clude; the small number of patients and its retrospective nature.

6. Conclusion

UEAS is not uncommon time-dependent complication after UD.
The endoscopic management is an appealing first choice as it uti-
lizes regional anesthesia, has minimal or no blood loss, results in
minimal postoperative complications and shorter hospitalization.
However, open surgical treatment guarantees good results for bi-
lateral, complex strictures in presence of high volume surgeons.

A-RT Descending nephrostogram showing complete arrest of the
dye

B- LT Descending nephrostogram showing complete arrest of the
dye

C- Bilateral ureteric identification and stricture delineation

D- Upward flap reconfiguration from the pouch and anastomosis
to both ureters

F- KUB showing bilateral JJ stents
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