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Terminal augmented ureteroplasty with bladder onlay
flap technique for recurrent distal ureteral stricture after
ureteroneocystostomy: an initial case series
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Background: Bladder flap has been shown to be a feasible treatment for distal ureteral stenosis; this
technique has been improved such that it can be used to address complex urinary tract obstructions. The
purpose of the present study was to describe a surgical technique of ureteroplasty with a bladder onlay
flap, which consists of a nontransecting and terminal augmented anastomosis, for repairing recurrent distal
strictures of the ureter.

Methods: We retrospectively reviewed 6 patients who underwent this procedure between May 2018 and
November 2019. These patients were diagnosed with distal ureteral stenosis and had previously undergone
ureteroneocystostomy (one with a Boari flap) but suffered recurrence of flank pain. Patient characteristics,
perioperative data and follow-up outcomes were gathered. The success of the operation was judged by
symptomatic relief (subjective success) and improved radiographic imaging and renal function (objective
success).

Results: Preoperative computed tomography urography (CTU) showed hydronephrosis in all patients:
severe hydronephrosis was observed in 83.3% of patients (5/6), and moderate hydronephrosis was observed
in 16.7% (1/6). The mean stricture length was 2 cm. The mean operating time, estimated blood loss and
postoperative hospital stays of the six patients were 193.3 min (160-270 min), 41.5 mL (10-58 mL) and
8.2 days (6-11 days), respectively. No serious complications (Clavien-Dindo grade >3) occurred during or
after the operations. The mean follow-up time was 24.5 months (range, 14 to 29). The objective success rate
was 83.3% (5/6), and the subjective success rate was 100%.

Conclusions: Our technique of ureteroplasty with a bladder onlay flap by nontransecting and terminal
augmented anastomosis is feasible and improves the recovery rate after the repair of recurrent distal ureteral

stenosis. Patients who have had previous unsuccessful surgeries might benefit from this approach.
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Introduction

Ureter stricture disease (USD) may result from various
causes, such as malignancy, stones, fibrosis, radiotherapy,
infection and trauma (1). Although continuity of the lumen
is not interrupted, USD may cause varying degrees of upper
urinary tract obstruction and hydronephrosis. The choice of
treatment for USD depends on the location and length of
stenosis, and the reconstructive surgery remains a challenge
for urologists (2).

One treatment for distal USD is ureteroneocystostomy
with or without a Boari flap. These methods are used to
repair ureteral defects of 4-5 and 6-10 cm respectively (3).
In addition, other urinary tract reconstructive approaches,
including ureteroureterostomy, ureteroneocystostomy with
or without a psoas hitch and ureteral reimplantation with
or without a psoas hitch, have been proven to be effective
in repairing distal USD (4,5). However, tight adhesion
and periureteral fibrosis greatly reduce the success rate of
these treatments. In addition, the required transection of
the ureter in these techniques may impair vascularity and
contribute to recurrent strictures. Postoperative scarring
and fibrosis often result in ischemic tissue injury. In this
condition, scar tissue needs to be removed and replaced by
healthy and vascularized tissue for reanastomosis during a
second urinary tract reconstruction. Few publications have
examined minimally invasive techniques to manage USD
associated with ischemic injury (6). Most of the evidence
is based on single-center and retrospective studies without
long-term follow-up (7-9).

In this article, we present our laparoscopic bladder
onlay flap procedure with a nontransecting and terminal
augmented anastomosis for patients who had previously
undergone treatment with ureteroneocystostomy (one
with a bladder flap) but suffered a recurrence of flank pain.
To our knowledge, this is the first report on this novel
technique. We present the following article in accordance
with the AME Case Series checklist (available at https://
dx.doi.org/10.21037/tau-21-252).
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Methods
Study population

Between May 2018 and November 2019, 6 patients who
had recurrent distal USD after ureteroneocystostomy
were treated by terminal augmented ureteroplasty with
the bladder onlay flap technique. The preoperative
3-dimensional reconstruction models of computed
tomography urography (CTU) suggested that each patient
had distal USD and indicated severe hydronephrosis
in 5 patients and moderate hydronephrosis in 1 patient
(Figure 14).

All procedures performed in this study were in
accordance with the Declaration of Helsinki (as revised in
2013) and approved by the Ethics Committee of Peking
University First Hospital (approval number: 2019-134).
Because of the retrospective nature of the research, the
requirement for informed consent was waived.

Surgical technique

Patients were positioned in the modified flank position
with the disease side elevated by 30°, and a 3-cavity Foley
catheter was placed into the bladder before surgery.
The following trocars were placed after establishing
pneumoperitoneum (taking the right affected side as an
example): 10 mm below the umbilicus, 10 mm in the lateral
margin of rectus abdominis muscle at umbilical level, and
5 mm at the midpoint between the umbilicus and pubic
symphysis (Figure 1B).

The surgery was begun by identifying the affected
ureter. After the colon adhesion was separated and the
retroperitoneum was opened, the ureter was found along
the upper part of the iliac blood vessels. The stenosis
position was confirmed near the ureterovesical junction
when the ureter was dissociated from the pelvic segment
to the end. The bladder was suspended, and a longitudinal
ureterotomy was made proximal to the ureteral stenosis
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Figure 1 Three-dimensional reconstruction models of computed tomography urography (CTU) and surgical trocar placement. (A) Three-

dimensional reconstruction of the preoperative CTU (Patient 5). (B) Surgical trocar placement: (a) below the umbilicus. (b) the lateral

margin of the rectus abdominis muscle at the umbilical level. (c) the midpoint between umbilicus and symphysis pubis.

Figure 2 Schematic illustration of surgical procedures. (A) The longitudinal ureterotomy was made proximal to the ureteral stricture. (B)

The trapezoidal bladder flap was taken along the extension of the distal strictured ureter. (C) The bladder flap was anastomosed side to side

with the lateral wall of the incised ureter. (D) The free edges of the bladder wall were sutured.

(Figure 2A4). Then, the length of the stricture was measured,
and a trapezoidal bladder onlay flap was taken along the
extension of the distal ureter (Figure 2B). Next, the distal
segment of the ureter stricture was selected as the base,
and the trapezoidal onlay flap was turned to the side to
ensure complete coverage of the stricture. Anastomosis
was performed using a running 4-0 absorbable suture. The
tip of the onlay flap was fixed proximal to the strictured
ureter, and one lateral wall of the bladder onlay flap was
anastomosed side to side with the lateral wall of the incised
ureter (Figure 2C). Then, a double J stent was placed into
the ureter and bladder crossing the anastomosis. When
completed, the remaining bladder onlay flap wall was
anastomosed with the medial wall of the incised ureter
in a side-to-side way. The free edges of the bladder wall
were sutured (Figure 2D). No anastomotic leakage of urine
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was found after injecting normal saline into the bladder.
A drainage tube was placed near the anastomosis, and the
previously placed Foley catheter remained in the bladder.
The actual intraoperative diagram is shown in Figure 3 and
Video 1.

Postoperative management and follow-up

The drainage tube was pulled out when the daily drainage
volume was less than 50 mL, and the drainage creatinine
level was comparable to the serum creatinine level. The
Foley catheter was removed after two weeks if there was
no leak on the cystogram. The double J stent was removed
after 2-3 months. During follow-up, patients were advised
to obtain a renal ultrasound every month for the first two
years and then every three months thereafter. CT'U and
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Figure 3 Surgical procedures of terminal augmented ureteroplasty with the bladder onlay flap technique. (A) The stenosis position was

confirmed near the ureterovesical junction and a longitudinal ureterotomy was made proximal to the ureteral stricture. (B) The bladder flap

was made along the extension of the distal strictured ureter. (C) The bladder flap was anastomosed with the lateral wall of the incised ureter

in a side-to-side way. (D) The free edges of the bladder wall were sutured.

diuretic nuclear renography were recommended at 3 and
6 months after removing the double J stent. The evaluation
index for a successful operation is divided into a subjective
index and an objective index. The subjective index referred
to relief of symptoms, and the objective index was defined as
decreased hydronephrosis on CTU with three-dimensional
reconstruction models and improved differential renal
function on nuclear renography.

Statistical analysis

Excel software (version 2019) was used for data
management. All analyses were performed with SPSS
version 22.0 software (SPSS, Inc., IBM Corp., Somers, NY,
USA). The quantitative variables included age, stricture
length, operative time, estimated blood loss, postoperative
hospital stays, duration of catheterization, duration of
stenting and follow-up time. The qualitative variables
included sex, affected side and surgical complications.

© Translational Andrology and Urology. All rights reserved.

Results

Demographic and preoperative characteristics of patients
are shown in 7able 1. The group consisted of 5 females
and 1 male. The age ranged from 16 to 63 years old, with
a mean age of 38.8 years old. Etiology for the primary
stricture in our cohort included congenital causes (4/6),
iatrogenic injury (1/6) and inflammation (1/6). The patients
previously underwent ureteroneocystostomy (one combined
with a Boari flap). They were found to have recurrent
hydronephrosis due to flank pain. The mean preoperative
serum creatinine was 0.9 mg/dL (0.6-1.5 mg/dL). The
mean stricture length was 2.0 cm (1.5-3.0 cm).

Perioperative and outcome data are presented in Table 2.
The mean operative time was 193.3 min (160-270 min), and
the mean blood loss was 41.5 mL (10-58 mL). The mean
postoperative hospital stay was 8.2 days (6-11 days).

The Foley catheter and double-J stent were removed on
average 14.67 days and 80 days after surgery, respectively.

No intraoperative complications or postoperative
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Table 1 Patient demographics and preoperative data of patients
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Case Age Gender Aﬁgcted Prior su.rgeries Presenting  Stricture Preoperative imaging GER of affec.ted SCr

side for stricture symptoms length (cm) side (mL/min)  (mg/dL)
Patient 1 33 F Right 1 Flank pain 1.5 Severe hydronephrosis 37.84 0.9
Patient 2 30 F Right 3 Flank pain 15 Severe hydronephrosis NG 0.6
Patient 3 32 F Right 1 Flank pain 2 Severe hydronephrosis 60 0.6
Patient 4 63 F Right 3 Flank pain 2 Severe hydronephrosis 35.36 0.7
Patient 5 59 F Left 1 Flank pain 1.7 Moderate hydronephrosis NG 1.5
Patient 6 16 M Right 1 Flank pain 3 Severe hydronephrosis NG 1

GFR, glomerular filtration rate; NG, no given; SCr, serum creatinine.

complications (Clavien-Dindo grade >3) were reported (10).
Serum creatinine returned to normal values after surgery.
All patients had clinical success, defined as relief of flank
pain; two patients still had mild flank pain, but it was a
significant improvement compared to their preoperative
pain. In addition, 83.3% of patients were found to have
objective success in which CTU showed improvement
of hydronephrosis during a mean follow-up period of
24.5 months (14-29 months).

Discussion

The incidence of USD has increased dramatically due
to the introduction and widespread use of endoscopy.
Latrogenic injury occurring in urologic, gynecologic, and
general surgical procedures is a major cause of USD. Most
of the distal ureteral stenosis caused by injury related to
gynecological surgery is due to the embryologic relationship
and anatomic proximity between the reproductive organs
and the ureters (11). It has been reported that the incidence
of ureteral injury during pelvic surgery is 1% to 10% (12).
Other causes of distal USD include congenital anomalies,
inflammation, tumors and ischemia. Endoscopic, open,
laparoscopic and robot-assisted techniques are available
to treat USD, giving surgeons different choices according
to the location and length of USD (2). Compared with
open surgery, these minimally invasive techniques have
the advantages of less intraoperative blood loss and
postoperative pain, faster recovery and shorter hospital
stays. However, endoscopic treatment has a poor success
rate in patients with stenosis longer than 2 cm, stenosis
associated with radiotherapy or ischemic injury and stenosis
at a mid-ureteral position (6). For distal USD, because of
the narrow space and complex anatomy of the pelvis, it is

© Translational Andrology and Urology. All rights reserved.

difficult for surgeons to protect an adequate blood supply
to the ureter, which could decrease the risk of recurrent
stricture after surgery.

Ureteroneocystostomy with or without a psoas hitch
or Boari flap is considered the most appropriate way to
manage distal USD, and it is assumed that Boari flap
ureteroneocystostomy is useful in higher and more extensive
ureteric defects than bladder psoas-hitch fixation (13).
The bladder flap is an ideal treatment of choice due to its
abundant blood supply. In addition, the bladder flap has
great histocompatibility with the ureter to minimize the
occurrence of anastomotic stenosis, urinary fistula and other
complications (14). This technique is mostly used to bridge
defects of the distal ureter and is reliable in reconstruction
of ureteral proximal strictures by renal mobilization with
downward nephropexy (15). It has been reported that a
modified Boari flap could be utilized to reconstruct the
ureter in complex oncological cases (16). Currently, robotic
surgery is widely used in clinical practice, and robotic Boari
flaps have been successfully performed to manage distal
USD (17).

In our retrospective case series, all six patients had
unsuccessful treatment previously with ureteroneocystostomy
with or without a Boari flap, which made it difficult to
mend the stricture by ureteroneocystostomy. Moreover,
previous operations have caused scar and severe abdominal
adhesions, leading to an increased degree of surgical
difficulty. In recent years, ureteral reimplantation via a
nontransecting side-to-side anastomosis was verified as an
effective operation for distal USD but was limited after
multiple reconstructive surgeries (18). In our study, we
applied terminal augmented ureteroplasty with the bladder
onlay flap technique, which allowed reparation of longer
ureteral stenosis and tension-free anastomosis. The bladder
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onlay flap required for this operation was smaller than the
traditional Boari flap, and augmentation of the terminal
ureter was suitable for nonobliterated ureteral strictures.

Based on our experience, there are technical
considerations about terminal augmented ureteroplasty with
the bladder onlay flap technique. First, one of the difficulties
in distal USD reconstructive surgery after previous repair is
to identify the position of the strictured ureter. The position
of the iliac vessels and ureter should be carefully identified
during the operation due to extensive fibrosis around the
ureter and the loss of normal tissue anatomy. The surgeon
should avoid mistaking the obturator vessel, gonadal vessel
and superior vesicle vessel for the ureter when searching
for a strictured ureter. However, it contributes to finding
the ureter when the proximal ureter is obviously dilated
in some patients. Second, the key of this reconstructive
operation is to protect the ureter so that it has an adequate
blood supply and tension-free anastomosis. Care should
be taken to protect the peripheral tissue surrounding the
ureter and its inherent ureteral blood supply (19). To avoid
excessive tension at the anastomosis, the bladder and pelvic
wall tissues around the anastomosis were fixed on the
lumbar tendon arch above iliac vessels. Third, the bladder
onlay flap was taken adjacent to the distal strictured ureter
and performed with a terminal augmented anastomosis
rather than end-to-end or end-to-side anastomosis, which
expanded the lumen of the terminal ureter and relieved the
tension of the anastomosis. Moreover, our operation is not
required to transect the distal strictured ureter, reducing the
risk of destroying ureteral blood transport. Therefore, the
anastomotic site has a good blood supply and low tension,
which effectively avoids complications such as urinary fistula
and anastomotic stenosis.

The limitations of our research are its small sample
size and retrospective nature. In addition, the follow-
up period was too short to draw a definitive long-term
conclusion. What is gratifying is that all six patients’
flank pain improved after surgery. CTU suggested that
hydronephrosis was relieved in 5 patients (83.3 %), and none
developed evidence of ureteral obstruction.

Conclusions

In conclusion, our experience with terminal augmented
ureteroplasty with the bladder onlay flap technique is
recommended to repair complex distal USDs even for
patients who had previously failed ureteroneocystostomies.
Prospective studies with longer follow-up durations and
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larger patient cohorts are needed to assess long-term
outcomes of the technique.
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