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Introduction

Treating a ureteral stricture is a challenging task for urologists. 
The causes of ureteral stricture include iatrogenic injury, 
congenital malformation, benign and malignant tumor, 
infection and inflammatory disease. Surgical injury and 
pelvic radiotherapy account for about 75% of the etiology 
of iatrogenic injury (1). Due to the application of urological 
endoscopic surgery in recent years and with extensive 

developments in stone surgery in particular, iatrogenic injury 
rates in the ureter have increases, with a ureteral injury rate of 
0.5–10% (2). Stone incarceration, intraoperative thermal injury, 
and mechanical injury can lead to ureteral mucosa destruction, 
submucosal collagen tissue exposure, inflammation, and 
submucosal hyperplasia stimulation, causing scar formation 
and stenosis (3,4). For patients with unilateral multiple 
ureteral strictures, ileal ureteral replacement (IUR), or kidney 
autotransplantation is the best option for avoiding long-term  
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ureteral stent drainage or nephrostomy external drainage 
(5,6). To avoid the high incidence rate of complications 
in IUR and kidney autotransplantation, according to our 
previous clinical experience (7), we have selected laparoscopic 
onlay lingual mucosal graft (LMG) ureteroplasty combined 
with ureterovesical reimplantation to reconstruct unilateral 
multiple ureteral strictures in one-stage. Here, we introduce 
the preliminary experience of the operation. We present 
the following case in accordance with the CARE reporting 
checklist (available at https://dx.doi.org/10.21037/tau-21-639).

Case presentation

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient 
for publication of this case report and accompanying 
images. A copy of the written consent is available for review 
by the editorial office of this journal. A 63-year-old male 
was admitted to the hospital with a primary complaint of 
“recurrent left lower back pain”. The patient had undergone 
a left ureteroscopic holmium laser lithotripsy procedure for 
ureteral calculi 3 months prior. The patient had experienced 

lower back pain after the removal of the ureteral stent 
1 month postoperatively. The patient had no other 
background of diseases or any family history of disease. 
Thus, percutaneous nephrostomy tube was placed after 
an ultrasound revealed hydronephrosis. The results of the 
antegrade and retrograde pyelography showed 3 segment 
strictures in the left ureter: 2 located in the distal ureter, 
with a length of about 17.2 and 24.2 mm respectively;  
and 1 in the proximal ureter, with a length of about 12 mm 
(Figure 1A,1B). He was diagnosed with hydronephrosis 
with left ureteral strictures. Radionuclide renal imaging 
showed a glomerular filtration rate (GFR) of 29.0 mL/min 
in the left kidney. Boron ion mouthwash was used to clean 
the mouth for 2 days before the operation. Antibiotics and 
intestinal preparations were performed according to the 
routine methods. The patient underwent one-stage left 
ureter reconstruction with combined laparoscopic LMG 
ureteroplasty and ureterovesical reimplantation.

After general anesthesia with nasal tracheal intubation, 
the patient was secured to the operating table in the 
right lateral position at a 30° angle. First, the patient was 
operated on using the transperitoneal, 3-port technique 
(Figure 2). After Toldt line incision and medialization of the 
colon, the distal ureteral strictures were severed, and the 
end of the ureter was trimmed. An ultrasonic scalpel was 

A B

Figure 1 Preoperative imaging examination. (A) Antegrade pyelography showed the stricture in the middle part of the left proximal ureter 
(yellow arrow). (B) Retrograde pyelography showed two strictures in the left distal ureter (red arrows).
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used to make a small incision in the left parietal wall of the 
bladder. After we confirmed that there was no torsion of the 
left ureter, the ureteral mucosa and bladder mucosa were 
sutured using a 4-0 Vicryl (Ethicon Inc., Raritan, NJ, USA) 
in intermittent suture that was tension free and watertight 
(Figure 3A). The bladder was then filled with 300 mL  
of normal saline, with the 18-Fr Foley catheter placed 
intraoperatively. There was no apparent saline leakage 
around the ureterovesical anastomosis (Figure 3B).

The operating table was then rotated toward the 
right side to keep the patient was placed in the right 
lateral position at a 60° angle. Meanwhile, the D port 
(5 mm trocar) was placed 3 cm below the rib on the left 
midclavicular line. The A port was used as the camera port 
(Figure 2). The ipsilateral colon was moved medially by an 
incision along the Toldt line. With the ureter fully exposed 
(Figure 3C), the ureter was incised ventrally along the 
entire length of the stricture under proximal ureterectasia 
guidance. The separation between the distal and proximal 
ends of the ureter, through the 10-Fr red-rubber catheter 
without resistance, was noted as a reference. The incision 
was then lengthened with scissors, which exposed at least  
5 mm of healthy ureter proximal and distal to the stricture. 
Finally, the ureteral stenosis length was measured at  

3.5 cm. Once the length of the stenosis was determined, the 
lingual mucosa was collected. The method for collecting 
lingual mucosa has been reported in the literature (7). 
We dissociated the lingual mucosa to a length of about  
4.5 cm and a width of about 1.5 cm; meanwhile, the wound 
of the sublingual mucosa was intermittently sutured with  
a 4-0 Vicryl (Figure 3D). The trimmed lingual mucosa was 
then introduced into the abdomen through the assistant 
port and sutured onto the ureterotomy as an onlay graft 
(Figure 3E). The edges were anastomosed and continuously 
sutured with 4-0 Vicryl. We implanted a 6-Fr ureteral 
stent before suture. After the onlay was completed, 
the graft was wrapped around the greater omentum  
(Figure 3F). Two drainage tubes were placed near the 
ureterovesical and lingual mucosa anastomoses, respectively.

Our surgical team successfully completed the operation, 
and there was no conversion to open surgery. The 
operation time was 268 min, and the intraoperative blood 
loss was about 150 mL. After the operation, there was 
no bleeding from the tongue wound and no hypogeusia. 
We used cephalosporin antibiotics and nonsteroidal anti-
inflammatory drugs for 48 hours postoperatively. Routine 
urine tests and routine blood examinations indicated no 
infection 2 days postoperatively. The patient felt no obvious 
pain in the abdomen. Meanwhile, he experienced mild 
pain at the donor site without difficulty in moving around 
his tongue on the first postoperative day. There was an 
obvious improvement in pain, and which was reported as 
mild discomforting by the third postoperative day. The 
glossodynia disappeared, the drainage catheter was removed, 
and the patient was discharged from the hospital 1 week 
postoperatively. When the Foley catheter was removed  
2 weeks postoperatively, the patient could pronounce 
words clearly. There were no complications, such as 
difficulty in mouth opening, tongue numbness, difficulty 
in tongue extension, hematoma, or secondary infection. 
There were almost no surgical scars on the tongue wound, 
and there was no lower back pain after ureteral stent was 
removed 8 weeks postoperatively. Antegrade pyelography 
at 3 months postoperation confirmed that the surgical 
patch of the left ureter and the ureterovesical anastomosis 
were in good condition (Figure 4). Radionuclide renal 
imaging showed that GFR of the left kidney had recovered 
from 29.0 mL/min preoperatively to 37.7 mL/min  
6 months postoperatively. Ultrasound and computerized 
tomography urography indicated the disappearance of 
hydronephrosis 6 months postoperatively (Figure 5). 
Voiding cystourethrography indicated vesicoureteral 

5 mm

10 mm
A

C

D

B

Figure 2 Laparoscopic port sites. The A port (near the lateral 
of the left rectus muscle) was designated the camera port. The 
connecting lines of the camera port, port B (near the umbilicus), 
and port C (at the level of the anterior superior iliac crest lateral to 
the left rectus muscles) formed an isosceles triangle. The D port 
was placed below the rib on the left midclavicular line. The B and 
C ports were the work channels for ureterovesical reimplantation. 
The C and D ports were the work channels for lingual mucosa 
repair ureter.
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reflux into the pelvis and calyces without dilation 
(grade II) 6 months postoperatively (Figure 6). The 
results of the Whitaker test showed that the pelvic 
pressure f luctuated between 18.8 and 22 cmH2O, 

and the pelvic pressure minus the bladder pressure 
fluctuated from −0.8 to 4 cmH2O under 5–10 mL/min  
perfusion of 6 Fr double-lumen manometer tube, never 
exceeded 15 cmH2O in the 3 months after the operation 

A B C

D E F

Figure 3 Intraoperative photographs. (A) The ureteral mucosa and bladder mucosa were sutured. (B) The ureter and bladder were sutured 
watertight. (C) The dilatation of left proximal ureter. (D) The required graft was marked with a surgical pen on the ventral aspect, and the 
graft harvested. (E) Suturing of the graft in onlay fashion. (F) Wrapping with the omental pedicle. 

Figure 4 Follow-up examination: antegrade pyelography revealed 
that the surgical patch of the left ureter (yellow arrow) and the 
ureterovesical anastomosis (red arrow) were in good condition.

Figure 5 Follow-up examination: computerized tomography 
urography indicated the disappearance of hydronephrosis.
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A B C

Figure 6 Follow-up voiding cystourethrography imaging examination. (A) The bladder-filling period. (B) Vesicoureteral reflux during the 
bladder-filling period. (C) The vesicoureteral reflux into the pelvis and calyces without dilation during urination (grade II). 
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Figure 7 A follow-up Whitaker test showed that the ureteral drainage was unimpeded.

(Figure 7). After this, the patient was recommended to have 

an ultrasound and routine urine test every 6 months to 

every year.

Discussion

At present, there are many methods for treating ureteral 
stenosis. Open surgery, laparoscopic surgery, and robotic 
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laparoscopic surgery ureteral reconstruction are the most 
widely used methods (8). In selecting the appropriate 
surgical treatment, the cause, length, location, and degree of 
the stenosis, as well as the patient’s physical condition and 
medical conditions, need to be comprehensively considered.

For short ureteral strictures (<2 cm), pyeloureterostomy, 
u r e t e r o c a l y c o s t o m y,  u r e t e r o u r e t e r o s t o m y  a n d 
transureteroureterostomy are feasible methods. For long 
strictures of the proximal and middle ureter (>2 cm), the 
free-graft mosaic shaping technique, including the lingual 
mucosa, buccal mucosa and appendix (9), are good choices. 
For distal ureteral strictures, ureterovesical reimplantation 
combined with psoas hitch and/or Boari flap is feasible (9). 
IUR and kidney autotransplantation can be used as a last 
resort for reconstructing a long ureteral stricture (5,6). The 
main goal for the treatment of complex ureteral stricture 
is to preserve renal function. For some ureteral stricture 
patients who cannot tolerate complex surgery, ureteral stent 
drainage, or a nephrostomy external drainage is used to 
decrease hydronephrosis and protect renal function.

For extensive or multifocal ureteral strictures, IUR and 
kidney autotransplantation are often used as last-resort 
methods (5,6), but each has its disadvantages. Kidney 
autotransplantation has a risk of postoperative vascular 
complications (10). The technology for IUR is relatively 
complex, and the incidence of perioperative complications 
is relatively high (11). The common complications after 
IUR include urine reflux, anastomotic leakage, anastomotic 
stricture, excessive intestinal mucus secretion, metabolic 
acidosis, and so on (12). Therefore, it is necessary to explore 
better surgical methods for repairing multiple ureteral 
strictures.

According to our careful consideration and previous 
clinical experience (7), we selected laparoscopic onlay LMG 
ureteroplasty combined with ureterovesical reimplantation 
for the one-stage reconstruction of unilateral complex 
ureteral strictures. The materials for the oral mucosa patch 
in the treatment of the proximal ureteral stricture include 
lingual mucosa and buccal mucosa. Buccal mucosa patch 
is gradually being used with more frequency in the repair 
of long strictures of proximal and middle ureter (13).  
However, complications such as oral numbness, oral 
strictures and abnormal salivary gland secretion may occur 
after sampling (14). The lingual mucosa patch has been 
gradually accepted by urologists, as it easy to harvest, entails 
fewer oral complications, and provides good laparoscopic 
surgery results (7,9). Therefore, we used the lingual mucosa 
for reconstruction of the proximal ureteral strictures. 

For distal ureteral strictures, laparoscopic ureterovesical 
reimplantation can be performed if the stricture length is 
4–5 cm. Ureterovesical reimplantation combined with psoas 
hitch and/or Boari flap technique can be used to reconstruct 
long segment stenosis (15). In one retrospective review, 
no significant differences in renal function protection 
or the probability of anastomotic stenosis in adults 
were found, regardless of whether antireflux treatment 
during ureterovesical reimplantation was conducted (16). 
Therefore, we chose a direct ureterovesical reimplantation 
method combined with psoas hitch. Removing ureteral stent 
6–8 weeks postoperatively is safe (9). Thus, considering 
the patient’s one-stage reconstruction of multiple ureteral 
strictures, we decided to place the ureteral stent for 8 weeks. 
In postoperative follow-up, the Whitaker test showed that 
the pelvic pressure minus the bladder pressure was constant 
during urination. The patient’s GFR also recovered  
6 months postoperatively. 

The management of multifocal ureteral stricture disease 
using minimally invasive techniques can be both complex 
and challenging. Due to the characteristics of ureteral blood 
supply, the proximal ureter should be operated on laterally 
while the distal ureter operated on medially. During the 
operation on the proximal ureteral strictures, we adopted a 
ventral longitudinal incision method and maintained dorsal 
continuity without transecting the ureter, maximizing the 
protection of the ureteral blood supply. Protecting the 
integrity of the ureteral membrane during operation is 
critical to success in ureteroplasty and to reducing long-
term stenosis. The principles for implementing a tension-
free, watertight, thin suture, and protecting blood supply 
should be followed during the process of ureteral repair and 
reconstruction (17). The complications of this technique 
mainly include urine leakage and anastomotic restenosis. 
The anastomotic stoma was covered with the greater 
omentum during the operation. Not only can the greater 
omentum reduce the occurrence of urine leakage, but its 
blood supply can also increase the nutritional supply of 
the anastomosis and reduce the chance of necrosis and 
stenosis (18). The laparoscopic onlay of LMG ureteroplasty 
combined with ureterovesical  reimplantat ion for  
one-stage reconstruction of unilateral complex ureteral 
strictures, as compared with traditional IUR and kidney 
autotransplantation, shortens the operation time and 
reduces the incidence of complications, which is beneficial 
to the rapid recovery of patients after operation. Further, 
the benefits of this technique also include reduced technical 
difficulty and easy to promote. With many modern ureteral 
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reconstructions being performed on the robotic platform, 
using a da Vinci Xi platform is feasible for this operation. 
Recently our center is exploring the outcomes of this 
operation on the da Vinci Xi platform.

We here report the preliminary experience of using a 
laparoscopic onlay LMG ureteroplasty combined with 
ureterovesical reimplantation for one-stage reconstruction 
of unilateral complex ureteral strictures. The patient 
expressed satisfaction and gratitude for the operation’s 
success, and said he no longer had lower back pain. 
However, only one case and short follow-up time is 
the biggest deficiency of this study. Application of this 
approach is generally limited to strictures that are 7 cm or 
less in the proximal ureter due to the length of the LMG. 
Harvesting short-strip grafts from the tongue resulted in 
low perioperative discomfort and almost no donor site 
complications. In addition, disease of the oral mucosa and a 
reduced bladder volume caused by radio cystitis or chemical 
cystitis, may limit the use of this technique. A large sample 
and long-term follow-up results are needed to justify and 
further optimize this surgical strategy.

Conclusions

Laparoscopic onlay LMG ureteroplasty combined with 
ureterovesical reimplantation can be a minimally invasive 
option for managing unilateral complex ureteral strictures 
in a single stage. It is less traumatic, affords a rapid recovery, 
and has fewer complications. This technique is promising 
but demands a higher technical ability from urologists. The 
long-term efficacy of this technique needs to be confirmed 
by more clinical data and results from long-term follow-
up. A strictly designed, large sample-size, prospective study 
is also necessary to verify the safety and efficacy of this new 
surgical approach. 
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