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Introduction

Ureteral stricture disease (USD) is defined as narrowing 
of the lumen of the ureter for a variety of reasons and is 
mainly attributed to extrinsic or intrinsic factors (1). The 
common causes include congenital abnormalities, iatrogenic 
injury from surgery, ureterolithiasis, post radiation 
therapy, retroperitoneal fibrosis, trauma, infection, and 
endometriosis (2-4). The management of USD has a wide-
variety of options that mainly depend on the individual 
situation. Endoscopic management should be highly 

selective given that ureteral reconstruction remains the 
gold-standard treatment for USD (1).

For short ureteral strictures of the proximal or middle 
ureter, watertight, tension-free and end-to-end anastomosis 
always represents a feasible first choice. However, long 
proximal or middle ureteral strictures remain a major 
challenge. In some complex cases, the cicatricial tissues 
around the ureter and the segmental diseased ureter 
should be excised, which results in the failure of simple 
anastomosis. Traditionally, ileal replacement of the ureter or 
renal autotransplantation represent common treatments for 
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these conditions. Nevertheless, both options have to face 
high morbidity rates of complications in addition to their 
inherent complexities (5,6).

In recent years, an increasing number of urologists have 
used oral mucosa grafts (OMGs) or appendiceal grafts to 
facilitate the management of long proximal or middle USDs 
and to reduce the utility of ileal replacement and renal 
autotransplantation (7-11). With the usage of onlay repair 
techniques, the lumen of the narrow ureteral segment can 
be sufficiently expanded to allow urine to flow through 
the nonobstructive ureter. Buccal mucosa graft (BMG) 
ureteroplasty has been reported by many centers and has 
shown its feasibility and safety (9-11). The lingual mucosa 
graft (LMG) is a type of OMG that has a histological 
structure similar to that of BMG (12,13). The success 
rates of urethroplasty with LMG and BMG are similar  
(12,14-16). However, no comparative study between LMG 
and BMG ureteroplasty has been published to date. Very 
few reports about LMG ureteroplasty have been published 
(17-23). The Table 1 shows the development process of 
LMG ureteroplasty for ureteral strictures. In this article, we 
provided a comprehensive review of LMG ureteroplasty. 
We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/apm-20-2339).

Methods

This article reviewed LMG ureteroplasty research up 
to February 2021. A comprehensive search of OMG 
ureteroplasty and LMG ureteroplasty was performed using 
the online database. Studies on LMG ureteroplasty are the 
focus of. All studies must be in English language. Non-

English language studies were excluded.

Animal experiments

In 2012, Hassan and Elbakry reported an animal experiment 
that used LMG to replace the long ureteral defect (17). 
The study was performed on 9 dogs. LMGs 10 cm in 
length and 1–1.5 cm in width were harvested from the 
ventrolateral mucosal surface of the tongue. A ureteral 
defect was simulated by longitudinally excising part of the 
right ureteral wall approximately 10 cm in length. Then, 
the harvested LMG replaced the right ureteral defect as an 
onlay graft. Furthermore, the area of the anastomosis was 
covered with omentum. The dog underwent intravenous 
pyelography (IVP) at the 4th, 8th and 12th weeks. Gross and 
histological examination of the right ureter and kidney were 
assessed to evaluate the potency of the reconstructive ureter 
at the 12th week after all dogs were euthanized. All dogs 
survived without early and late postoperative complications. 
IVP showed good drainage of the right kidney without 
any signs of ureteral stricture or extravasation. Gross and 
histological examination of the right ureter showed that the 
LMGs grew well.

In 2021, Xu et al. reported that LMG ureteroplasty is 
feasible in a Beagle model (18). They randomly divided 
12 dogs into 3 groups (the lengths of the ventral ureteral 
defects were 3, 6 and 10 cm). The results showed that one 
dog in the long ureteral defect (10 cm) group developed a 
mild stricture. The remaining 11 dogs obtained successful 
repair of the ureteral defect. The duration of experiment 
was 12 months.

Although the follow-up time of both studies was short, 
these experiments demonstrated the feasibility and safety of 

Table 1 The development process of lingual mucosa graft ureteroplasty for ureteral strictures

Year Author (Ref.) Animal experience or clinical application Laparoscopic or robotic

2012 Hassan et al. (17) Animal experience No

2015 Li et al. (19)* Clinical application Laparoscopic

2016 Li et al. (20)

2018 Beysens et al. (21)** Clinical application Robotic

2021 Fan et al. (22) Clinical application Laparoscopic + robotic

2021 Cheng et al. (23)*** Clinical application Laparoscopic + robotic

2021 Xu et al. (18) Animal experience No

*, the first report about laparoscopic LMG ureteroplasty in human; **, the first report about robotic LMG ureteroplasty in human by video 
form; ***, the largest case series about LMG ureteroplasty in human up to now. LMG, lingual mucosa graft.
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LMG ureteroplasty in a dog model.

Indications for LMG ureteroplasty

The indications for LMG ureteroplasty are benign long 
proximal or middle ureteral strictures (>2 cm) not amenable 
to primary excision and anastomosis techniques, such as 
ureteroureterostomy, pyeloplasty or ureterocalicostomy 
(19,20,22,23). Similar to BMG ureteroplasty, the aim of 
LMG ureteroplasty is to facilitate the management of 
complex ureteral strictures and thereby avoid the utilization 
of ileal replacement and renal autotransplantation.

Laparoscopic LMG ureteroplasty

Li et al. published their first case of laparoscopic ventral 
onlay LMG ureteroplasty in 2015 (19). To the best of our 
knowledge, this is the first case of laparoscopic LMG used 
in the human body worldwide. A 42-year male patient 
had a 3-cm proximal ureteral stricture that included 1-cm 
occlusion. They used a LMG that was 4.6 cm long and  
1.5 cm wide to repair the stricture. The surgery was 
performed through three ports: one 10-mm port for 
the camera, one 5-mm port and one 10-mm port for 
the surgeon. The epithelium of the graft faced the 
ureteral lumen. The ventral onlay LMG was performed 
intermittently using 4-0 Vicryl sutures. No perioperative 
complications occurred. The patient’s pronunciation 
returned to normal 2 weeks after surgery. The double-J 
stent was removed 8 weeks after surgery. The ultrasound 
showed no hydronephrosis 12 weeks after surgery. However, 
the follow-up time of this case was only 3 months.

Nine months after surgery, Li et al. reported this case 
again. The glomerular filtration rate of the affected-side 
kidney recovered from 9.6 mL/min preoperatively to 
14 mL/min at the 6-month follow-up. The patient had 
no complaints about the donor site. The computerized 
tomography scan showed significant relief of the left 
hydronephrosis (20).

As reported by Fan et al. and Cheng et al. (22,23), 
laparoscopic LMG ureteroplasty can be performed 
in selective patients who have indications for LMG 
ureteroplasty. After general anesthesia, nasal tracheal 
intubation was inserted. The patient was placed on the 
affected side in a 45°–60° lateral position (see Figure 1). The 
four-trocar technique was preferred (see Figure 1). When 
the surgeon decided to use LMG, an assistant who had 
been trained for harvesting OMGs prepared to perform the 
LMG harvest. After the surgeon measured the length of the 
ureteral stricture or defect, the assistant started to harvest 
the LMG at a proper length (see Figure 1). The onlay repair 
of ureteroplasty was generally sufficient (see Figure 2). 
If the ureter had complete occlusion, segmental excision 
of the diseased ureter was needed. Then an augmented 
posterior anastomosis of the ureter plus anterior LMG 
ureteroplasty was performed. At the end of surgery, the 
area of anastomosis was wrapped by omentum (22,23). The 
success rate of LMG ureteroplasty was 100% with a mean 
15.5-month follow-up time (23).

Robotic LMG ureteroplasty

In 2018, Beysens et al. reported the first case of robotic 
LMG ureteroplasty in the form of a video (21). The patient 

A B C

D

Figure 1 The position of the patient, the trocars’ placement and the harvest of LMG. The position of the patient (A) and trocars’ placement 
(B) in laparoscopic LMG ureteroplasty. The donor site of LMG (C) and a harvested LMG (D). (Image courtesy of Xuesong Li, MD). LMG, 
lingual mucosa graft.
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was a 46-year-old woman with a proximal ureteral stricture 
2 cm in length. The surgical team harvested LMGs that 
were 4 cm in length and 1.5 cm in width. The donor site 
was not closed. Augmented posterior anastomosis was 
performed. Anterior onlay LMG was performed using 
running sutures PDS 5-0. The double-J stent was removed 
6 weeks after surgery. Three months after surgery, the 
patient underwent flexible ureteroscopy for the renal stone, 
which showed that the mucosa of the graft was intact, 
widely patent and well vascularized. However, no long-term 
results about this case were reported.

In 2021, Fan et al. and Cheng et al. reported small case 
series of robotic LMG ureteroplasty (22,23). Robotic 
surgery maintains the benefits of minimally invasive 
surgery and provides the surgeon with special advantages in 
surgical vision, ureteral dissection and precise anastomosis 
(see Figure 3). The patient’s position (see Figure 1) and 
the detailed surgical technique were similar to those of 
laparoscopic LMG ureteroplasty. Cheng et al. reported  
5 cases of robotic LMG ureteroplasty, which is the largest 
case series reported for this technique (23). The success 

rate of robotic LMG ureteroplasty was 80% with a mean 
8-month follow-up time. One patient with 6 months of 
follow-up suffered from aggravated hydronephrosis and 
recurrent flank pain after double-J stent removal. A second 
nephrostomy was performed. Therefore, they judged this 
case as a failure when they wrote their article.

Limitations of the current literature

The limitations of the current literature about LMG 
ureteroplasty are obvious. The limitations include are 
small sample sizes, single-center studies, short follow-up 
times and the retrospective nature of these studies. We still 
lack studies with large sample sizes performed at multiple 
centers with long-term follow-up.

In addition, there is still no comparative study between 
BMG and LMG ureteroplasty to demonstrate the more 
effective technique. Most studies on OMG urethroplasty 
demonstrated that LMG was not inferior to BMG 
(12,15,16). Kumar et al. found that LMG urethroplasty 
had the same results as BMG urethroplasty with lower 
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Figure 3 Robotic LMG ureteroplasty (A) and omental flap wrapping the LMG (B). (Image courtesy of Xuesong Li, MD). LMG, lingual 
mucosa graft.

A B

Figure 2 Laparoscopic LMG ureteroplasty. (Image courtesy of Xuesong Li, MD). LMG, lingual mucosa graft.
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donor site morbidity (16). In a systematic review of LMG 
urethroplasty, Abrate et al. concluded that LMG should 
be the first choice for urethral strictures with fewer oral 
complications (24). However, Sharma et al. noted that 
postoperative morbidity and long-term changes in speech 
after LMG ureteroplasty for strictures >7 cm made LMG 
the second choice (14). Controversial issues mainly focus on 
donor site morbidity and oral complications.

Therefore, it is too early to conclude that LMG 
ureteroplasty has equivalent efficacy to BMG ureteroplasty. 

There are many limitations to designing a comparative 
study between BMG and LMG ureteroplasty. Long 
proximal ureteral strictures are relatively uncommon, and 
it is very difficult to include a large series of patients in a 
single center. The multitude of modalities used to evaluate 
stricture recurrence and surgical success make it difficult to 
perform multiple-center studies (4).

Moreover, we do not know the maximal length of 
the ureteral stricture used for treatment with OMG 
ureteroplasty. In the literature, the maximal length of the 
ureteral stricture in humans treated by BMG ureteroplasty 
ranged from 5 to 8 cm (9-11,25).

Further directions

Ideally, prospective, multicenter and large sample studies 
with long-term follow-up results would provide more 
data about the outcomes of LMG ureteroplasty. With 
the increasing use of robotics in ureteral reconstructive 
surgeries, robotic LMG ureteroplasty may become more 
common. LMG ureteroplasty may offer one more choice 
for the management of long proximal and/or middle 
ureteral strictures.

Conclusions

LMG ureteroplasty seems to be a safe and feasible technique 
that provides one additional option for the management of 
long proximal and/or middle ureteral strictures. However, 
more prospective, large sample and multicenter studies with 
long-term follow-up results are still needed.
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