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Abstract

Purpose Successful treatment options for ureteral strictures are limited. Surgical options such as ileal interposition and
kidney autotransplantation are difficult and associated with morbidity and complications. Techniques such as Boari flap
and psoas hitch are limited to distal strictures. Only limited case studies on the success of open buccal mucosa graft (BMG)
ureteroplasty exist to this date. The purpose of this study was to evaluate the success of open BMG ureteroplasty without
omental wrap.

Methods In this single-center retrospective study between July 2020 and January 2023, we included 14 consecutive patients
with ureteric strictures who were treated with open BMG ureteroplasty without omental wrap. The primary outcome was
the success of open BMG ureteroplasty. Further endpoints were complications and hospital readmission. Outcome variables
were assessed by clinical examination, kidney sonography, and patient anamnesis.

Results Out of 14 patients, 13 were stricture and ectasia-free without a double-J stent at a median follow-up of 15 months
(success rate 93%). No complications were observed at the donor site, and the complication rate overall was low with 3 out
of 14 patients (21%) having mild-to-medium complications.

Conclusions Open BMG ureteroplasty without omental wrap is a successful and feasible technique for ureteric stricture repair.

Keywords Buccal mucosa - Ureter - Transplants - Ureteroplasty - Oral mucosa graft

Introduction

Treatment options for ureteral strictures are limited. Tech-
niques such as Boari flap and psoas hitch have become
standard procedures for distal strictures; however, this is not
the case for proximal strictures [1]. Complex upper ureteral
strictures, not amenable for ureteroureterostomy or pyelo-
plasty, present a challenge for urologic surgeons. Possible
procedures, such as ileal or appendiceal ureteral replace-
ment and renal autotransplantation, can be complicated and
are associated with significant morbidity [1, 2]. In recent
years, mucosal grafts for open ureteral reconstruction have
become more common, but experiences with the technique
and outcome are still limited. The technique of open ureteral
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reconstruction with buccal mucosa graft (BMG) was first
described by Naude in 1999, and only few case series have
been published since, none reporting more than ten patients
and all using omental wrapping [3-9].

Urological oral mucosa graft (OMG) reconstruction
techniques, including both lingual mucosa graft (LMG)
and BMG, were initially used for urethroplasty. Since 2016,
OMGs are recommended as the first choice for urethral
reconstruction with graft tissue in the guidelines of the
American Urological Association (AUA) [10]. Due to the
feasibility of OMGs, promising outcomes, and low rate of
complications, there has been increased interest in OMG
for ureteroplasty [11]. However, the European Association
of Urology (EAU) guidelines for urological trauma have
recently added the specification “oral” graft since the 2022
version, placing it as an equal option to autotransplantation
and intestinal interposition [12]. Compared to intestinal
interposition, OMG has shown superior results regarding
complication and success rates [11]. BMG is an ideal tissue
for ureter reconstruction due to its properties including its
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resistance to infection, compatibility with a wet environment
and hairlessness. Additionally, it has a thin lamina propria
and thick epithelium layer facilitating the imbibition and
inosculation [13]. In the past, omental wrapping has been
thought to be important for leakage protection and improve-
ment of neovascularization; however, there is a lack of evi-
dence for its necessity.

In this study, we present the results of 14 consecutive
patients who underwent open BMG ureteroplasty for com-
plex ureteral strictures. To the best of our knowledge, this is
the largest single-center retrospective study on this surgical
technique.

Patients and methods
Study design and patient selection

In this single-center retrospective study, 14 consecutive
patients were included between July 2020 and January 2023
(Fig. 1). All patients underwent open ureteral reconstruction
with BMG onlay graft. The study was approved by the insti-
tutional review board of the University Hospital Regensburg.
The indication for BMG ureteroplasty was a benign ureteral
stricture at the height of the ureteropelvic junction (UPJ),
proximal or midureteral, not amenable to orthotopic stand-
ard surgical reconstruction due to preliminary reconstructive
surgeries, stricture length, and peri-ureteral fibrosis.

Preoperative preparation

All patients were admitted with or received a urinary drain-
age in the form of a double-J stent if possible and a nephros-
tomy in cases where double-J stenting could not be per-
formed due to ureteral occlusion. A preoperative retrograde
urography was performed, and in cases with a nephrostomy,
antegrade urography was supplemented. Radionuclide renal
imaging was performed to evaluate the kidney function of
the affected side. All patients underwent urine culture diag-
nostic preoperatively and were treated perioperatively in
case of significant bacteriuria (> 100,000 CFU/mL).

Surgical technique
Patient positioning and ureter preparation

All patients received a foley catheter preoperatively. For
cases in which the stricture was suspected to involve the
UPJ, a flank incision was chosen, and patients were posi-
tioned in a lateral flank position on a flexed operation table.
All other stricture locations were exposed by a Gibson inci-
sion (pararectal incision), and patients were positioned in a
supine position with slight elevation on the side of interest.
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In all cases, surgery was performed strictly extraperitoneal.
For better exposition of the operation field, a surgical retrac-
tor was placed in situ. The diseased ureter was identified,
exposed, and incised on the ventral side along the stricture
until reaching the healthy tissue on the proximal and distal
side of the ureter over a length of 10 mm on each side. This
maneuver was also used in obliterated ureters as shown in
the index case (Fig. 2), where a onlay BMG plastic was per-
formed. The exact length of the defect was measured.

Harvest of BMG

To facilitate harvesting of the BMG, all patients received
general anesthesia by nasotracheal intubation. A mouth
retractor and a 3—0 traction suture at the oral commissure
were used to expose the inner cheek (Fig. 2). The parotid
duct, positioned next to the maxillary second molar, was
identified and marked with a surgical sterile pen. Saline
solution was injected submucosally, and sharp dissection of
the graft borders was performed with a scalpel. When har-
vesting the BMG, the incision was carefully performed with
1 cm distance from the parotid duct and the vermillion of
the oral commissure. The grafts were 1.5 cm in width with
varying lengths. Bipolar hemostasis was performed, and the
defect was then closed with 3—-0 absorbable sutures. A sterile
compress saturated with diluted adrenaline was positioned
intraorally on the wound surface and was removed before
extubation. The graft was prepared ex vivo by removing
submucosal tissue.

Onlay ureteroplasty and closure

After the incision of the diseased ureter, a 7 French ure-
teral catheter (double-J stent) was inserted. The anastomosis
of the BMG and ureter edges was performed with a 5-0
monofil absorbable running suture (Fig. 2). No omental
flap wrapping was performed, but the graft was covered
by retroperitoneal or perirenal fat. A drain tube was placed
in the operative area, and wound closure was performed
accordingly.

Postoperative management

The drain was removed after 2 days given that its output
was < 50 cc/d. The Foley catheter was removed on day 21
after a sufficient retrograde urography by filling the bladder
with 200 cc of contrast media (Fig. 2G-I). In patients with
a nephrostomy tube, antegrade urography was performed on
day 10, and if no extravasation was observed, the nephros-
tomy tube was removed. The ureteral double-J stent was
removed by office cystoscopy 6 weeks after surgery in all
cases.
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Fig. 1 Flowchart of all patients
who underwent upper urinary
tract reconstruction during the
study period

Follow-up and statistical analysis

Follow-up information was gathered retrospectively
using patient records. All patients were followed in our
outpatient department. Follow-up included symptomatic
assessment of the surgery site and BMG donor site and
ultrasound of the urinary tract; the earliest was performed
3 months after removal of the ureteral stent. Follow-up

examinations were then continued by local urologists.
Success was defined as absence of stricture and ectasia
proven by imaging, absence of drainage at follow-up, and
absence of symptoms (difficulties whistling, reduced saliva
production, flank pain). Descriptive statistical analysis was
performed to illustrate patient demographics, perioperative
data, and outcomes.
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Fig.2 A: BMG donor site with
“1” parotid duct, “2” buccal
mucosa graft (BMG) marked
with a pen, and “3” oral com-
missure. B: BMG after harvest-
ing. C Lengthwise incised
ureteral stricture with double-J
stent placed in the ureter. D
Measurement of defect. E onlay
buccal mucosa graft (BMG)
with sutures placed at the
cranial and caudal commissure,
and F showing the final place-
ment of the BMG with finished
continuous sutures along each
side. G-I show a series of X-ray
urographies of one patient,
preoperative, 10 days postopera-
tive and 21 days postoperative,
respectively
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Table 1 Patient characteristics

Characteristic Outcome
Age, median (IQR) 51 (34-64)
Sex, n (%)

Male 9 (64.3)
Female 5(35.7)
BMI, median (range) 26.5 (20-46)

Location, n (%)
UPJ 4 (28.6)
Proximal 7 (50)
Middle 3(21.4)
Laterality, n (%)
Right 8 (57.1)
Left 6(42.9)
Stricture length (cm), median (range) 1.7 (0.54.1)
Etiology, n (%)
Ureteral calculi 10 (71.4)
latrogenic during open surgery 2(14.3)
Congenital UPJO 1(7.1)
Unknown 1(7.1)
Preoperative urinary drain 13 (92.9)
Double-J stent 10 (71.4)
Nephrostomy 3(21.4)
History of endoscopic ureteral lithotripsy, n (%) 10 (71.4)
Previous ureteral reconstruction, n (%) 6(42.9)
Pyeloplasty 4 (28.6)
Ureteroureterostomy 1(7.1)
Peritoneal flap reconstruction 1(7.1)

UPJ ureteropelvic junction, UPJO ureteropelvic junction obstruction

Results

Patient characteristics are displayed in Table 1 and Fig. 3.
Six of fourteen (43%) patients had a history of failed ure-
teral reconstruction. Five of these six had their initial sur-
gery performed in other hospitals. The remaining patient
had the primary surgery performed in our hospital with a
peritoneal flap reconstruction. One patient with congeni-
tal UPJO presented with a history of three previous open
pyeloplasty surgeries. The median length of stricture was
1.7 cm (range 0.5-4.1). Of 14 patients, four (28.6%) had
UPIJ strictures, seven (50%) had proximal, and three (21.4%)
had midureteral strictures. In most cases (10/14, 71.4%), the
etiology of the ureteral stricture was a history of ureteral
urolithiasis combined with endoscopic ureteral lithotripsy
treatment. All patients apart from one had urinary drain-
age preoperatively. This one patient rejected double-J stent-
ing due to past experiences, despite having third-degree
hydronephrosis.

The median time of surgery was 160 min (range 90-206).
The median length of stay in hospital was 4 days (range

3-12). No operative complications or immediate adverse
events occurred. Our standard postoperative pain medica-
tion was metamizole 500 mg four times a day for 4 days, one
patient received tilidine/naloxon 50 mg/4 mg additionally
two times a day for two days, and another patient received
Oxycodone 5 mg additionally two times a day for two days.
Three patients (21.4%) were readmitted to the hospital, 2
(14.3%) of these were readmitted within 4 weeks after sur-
gery due to urinary infection (Clavien—Dindo II) and treated
successfully with antibiotics. One patient was readmitted
more than one year after ureteral reconstruction with BMG
due to an incisional hernia and was treated accordingly (Cla-
vien—-Dindo IIIb).

The overall success rate was 92.9% at a median follow-
up of 15 months (range 4-34). One patient had a recurrent
stricture 4 months after surgery and was considered a failure.
The patient was treated with a double-J stent.

Discussion

Reconstructive ureteroplasty remains a challenge for uro-
logical surgeons. Although open ureteroplasty with BMG
was first described in 1999 and since has been proven to be
feasible and successful in small study series or case reports,
it has not yet become a conventional procedure for the repair
of proximal ureteral strictures [3]. Clear recommendations
and guidelines are missing. The American Urology Asso-
ciation (AUA) guidelines (2020 amendment) for urotrauma
do not even mention OMG (LMG or BMG) [14]. The EAU
guidelines recommend OMG as an equal option alongside
intestinal replacement and autotransplantation for long
proximal strictures [12]. The results of past studies and the
current study presenting 14 cases show that ureteroplasty
with OMG is a feasible and successful surgical approach,
which has little risk of complications and failures. Thus,
urological surgeons should consider this procedure for the
reconstruction of proximal ureteral strictures, especially in
cases where primary reconstructive procedures failed or may
not seem achievable.

Intestinal interposition bears many risks including
bowel anastomosis leakage, impaired bowel movement or
ileus, mucus obstruction of the urinary tract, and recur-
rent urinary tract infections (UTI) [11, 15]. Additionally,
the long-term exposure of urine to ileal mucosa presents
a risk for the development of metabolic acidosis [15]. In
contrast to this, none of our patients had complications
at the BMG donor site, two had a postoperative UTI,
and one patient had an incision hernia approximately
one year after the procedure. A recent meta-analysis of
OMG ureteroplasty versus ileal ureteric replacement by
You et al. supports these findings of lower complication
rates and less severe complications for OMGs opposed to
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Fig. 3 Illustrating the distribution of sex, age, BMI, length of stric-
ture, surgery time, blood loss, days of stay, stricture location, creati-
nine change, prior reconstructive surgeries, incision used for uretero-

intestinal interposition [11]. The technique described in
this study uses an onlay approach. In cases with complete
ureter obliteration, a classical OMG ureteroplasty can be
attempted as shown in our index case (Fig. 2). If the oblit-
erated part of the ureter must be resected, an augmented
anastomosis with OMG onlay can be necessary. This was
performed in a more recent patient and was not included
in the study due to the short follow-up period (3 months).
Alternatives to OMG ureteroplasty, such as ileal interposi-
tion will remain a necessary option in cases where OMG
ureteroplasty is not feasible.

@ Springer

Pt10

Age (years)

28 29 20

BMI (kg/m?
22 20 10 (kg/m®)

Length of
Stricture (cm)

~150 Surgery
—100 time (min)

=300
=200
Blood loss (ml)
—~100
—10
Days of stay
0.2
- . 0.0 Creatinine change (mg/dl)
-0.3
Stricture
location
None .
Pyeloplasty Prior reco.
ﬁ Do o™ surgery
Flank Incisi
Gibson ncision

Complication

Pt 14

Pt 11

plasty with BMG, complications (Clavien—Dindo), and success rate.
Pt patient, UPJ ureteropelvic junction, reco reconstructive

Kidney autotransplantation as a therapeutic option for
ureteric strictures is a technically complex procedure and,
in our opinion, should be reserved as a “last resort” tech-
nique before nephrectomy. The complication rates of kidney
autotransplantation range from 33 to 46% in the literature
[16, 17]. A relatively high rate of transplantation failure
(11%) is described in patients undergoing autotransplanta-
tion [16]. Other complications often involve the vascular
anastomosis (thrombosis, hemorrhages). In contrast to renal
autotransplantation, open ureteroplasty with OMG presents
a safe and feasible method for ureteral reconstruction. One
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patient did not achieve long-term recurrent-free reconstruc-
tion (patient 7, Fig. 3). Although this patient had no prior
reconstructive surgery, he had a relatively long stricture and
high BMI, resulting in a difficult surgery, which is reflected
in the surgery time of almost three hours. However, none
of the patients lost their kidney function, and none had life-
threatening complications.

Other alternatives to BMG ureteroplasty, in cases with
complicated strictures where orthotopic tissue reconstruc-
tion such as re-do pyeloplasty is not available, are appen-
diceal onlay or tubularized bladder flaps. Drawbacks to
appendiceal interposition are the availability of the appendix
and major variability of length, with 10-20% insufficiency
upon intraoperative assessment [18]. Additionally, a trans-
peritoneal approach is necessary for appendiceal interposi-
tion. Opposed to techniques using bladder flaps or bladder
transposition, BMG ureteroplasty does not affect the vesi-
coureteral anti-reflux mechanism.

Up to this date, all published studies on open uretero-
plasty with BMG use omental wrap (Supplementary Table
A). Omental wrapping is thought to have positive effects
on the healing of the anastomosis; it also aids in provid-
ing blood supply for the BMG and prevents anastomosis
leakage [19]. We could show that perirenal and retroperito-
neal fat surrounding the BMG is a sufficient substitution for
this mechanism. Not performing omental wrapping allows
a strictly extraperitoneal approach, which spares the intes-
tines and reduces the risk of impaired bowel movement or
ileus. Despite not performing omental wrapping, we did not
observe urinary leakages and had a success rate of 93%.
The strictly extraperitoneal approach may even contribute
to better neovascularization of the graft considering we did
not use omental wrapping.

Recently published studies on OMG ureteroplasty
described robotic and laparoscopic approaches and claimed
similar success rates to open surgical approaches. In 2022,
Liang et al. published a large series on this topic with 41
cases [19]. In all cases, a lingual mucosa graft (LMG) was
chosen, 40 patients were operated on a laparoscopic proce-
dure, the success rate was 98%, and the complication rate
was low. However, in the described series of patients, the
rate of previous failed reconstructive surgery was lower
(24%) compared to our current study (43%). Another study
by Lee et al. describes rates of 33% prior ureteral reconstruc-
tion in a cohort of 54 patients treated with robotic BMG
ureteroplasty [20]. The success rate in this study is similar
to ours with 87% [21, 22].

Other studies included endpoint radiologic diagnos-
tics such as CT scan, magnetic resonance imaging (MRI),
or kidney scintigraphy. Hefermehl et al., for instance,
performed a renal scintigraphy 1 year postoperative,
showing good renal function at follow-up [9]. We have
renounced scintigraphy at follow-up because we believe

it is redundant. Restenosis can be detected by renal ultra-
sound and assessing patient symptoms. Serum creatinine
levels give little indication of individual kidney function
and may be easily compensated by a healthy unaffected
kidney. In our cohort, there was no significant change
in creatinine levels preoperatively and at follow-up. We
propose the most important parameters of success being
symptom-free patients, including symptoms at the donor
site, and renal ultrasound.

Our study is not free of limitations. Nowadays, BMG
ureteroplasty is performed by the robotic approach in expe-
rienced hands, and there is enough literature to support this
[22-24]. As the majority of our depicted patients already
had open reconstructive surgery before the BMG uretero-
plasty, an open approach was attempted to establish the pro-
cedure in our department. Future cases will be performed
with the robotic platform, to implement our experience on a
robotic level. In comparison to other studies (Supplementary
Table A), the measured strictures are relatively short, but
even a short stricture can be very complex, if an end-to-
end anastomosis has been performed and failed. In addition,
the method of measuring the stricture is often not stated
in published literature and thus not standardized. A further
limitation is the follow-up period with a median follow-up of
15 months. Thus, long-term effects such as late graft malig-
nancy cannot be assessed in this study. For ureteroplasty
with ileal interposition, the risk of late malignancy has been
described in the past, not so, however, for BMG [11, 25, 26].

Conclusion

To conclude, we presented the largest study on open uret-
eroplasty with BMG without omental wrapping. This sur-
gical technique is successful and feasible and should be
more commonly used as a therapeutic option for ureteric
strictures. There is still a great need for standardized guide-
lines, further promotion, and encouragement to carry out
this procedure.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00345-024-04825-5.

Author contributions Simon U. Engelmann, Roman Mayr, and Maxi-
milian Burger conceived the data; Roman Mayr, Johannes Breyer, Max-
imilian Burger, and Christoph Pickl designed the methodology; Simon
U. Engelmann, Maximilian Haas, Yushan Yang, Christoph Pickl, and
Valerie Hartmann involved in formal analysis and investigated the data;
Simon U. Engelmann, Yushan Yang, Christoph Pickl, and Roman Mayr
wrote and prepared the draft; Valerie Hartmann, Sebastian Kilble,
Maximilian Haas, Yushan Yang, and Christopher Golller wrote and
reviewed the manuscript; and Roman Mayr supervised the data.

@ Springer


https://doi.org/10.1007/s00345-024-04825-5

116 Page 8 of 9

World Journal of Urology (2024) 42:116

Funding Open Access funding enabled and organized by Projekt
DEAL. The authors have no relevant financial or nonfinancial inter-
ests to disclose.

Data availability The data that support the findings of this study are
available from the corresponding author, upon reasonable request.

Declarations

Conflict of interests The authors have no conflict of interests to dis-
close.

Ethical approval The study complies with the ethical standards
described in the latest declaration of Helsinki; it was approved by
the institutional ethics review board of the University of Regensburg
(Approval Number: 23-3403-104).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Mauck RJ, Hudak SJ, Terlecki RP, Morey AF (2011) Central role
of boari bladder flap and downward nephropexy in upper ureteral
reconstruction. J Urol 186:1345-1349. https://doi.org/10.1016/j.
juro.2011.05.086

2. Xiong S, Zhu W, Li X, Zhang P, Wang He, Li X (2020) Intestinal
interposition for complex ureteral reconstruction: a comprehen-
sive review. Int J Urol 27:377-386. https://doi.org/10.1111/iju.
14222

3. Naude JH (1999) Buccal mucosal grafts in the treatment of ure-
teric lesions. BJU Int 83:751-754. https://doi.org/10.1046/j.1464-
410x.1999.00019.x

4. Shah SA, Ranka P, Visnagara M, Dodia S, Jain R (2003) Use of
buccal mucosa as onlay graft technique for benign ureteric stric-
tures. Indian J Urol 20:28

5. Badawy AA, Abolyosr A, Saleem MD, Abuzeid AM (2010) Buc-
cal mucosa graft for ureteral stricture substitution: initial expe-
rience. Urology 76:971-975. https://doi.org/10.1016/j.urology.
2010.03.095

6. Kroepfl D, Loewen H, Klevecka V, Musch M (2010) Treatment
of long ureteric strictures with buccal mucosal grafts. BJU Int
105:1452-1455. https://doi.org/10.1111/j.1464-410X.2009.
08994.x

7. Pandey A, Dican R, Beier J, Keller H (2014) Buccal mucosal graft
in reconstructive urology: uses beyond urethral stricture. Int J Urol
21:732-734. https://doi.org/10.1111/iju.12403

8. Tsaturyan A, Akopyan K, Levonyan A, Tsaturyan A (2016) Long
ureteric stricture replacement by buccal mucosa graft: an Arme-
nian experience case series report. Central Eur J Urol 69:217-220.
https://doi.org/10.5173/ceju.2016.757

9. Hefermehl LJ, Tritschler S, Kretschmer A, Beck V, Stief CG,
Schlenker B, Strittmatter F (2020) Open ureteroplasty with buccal

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

mucosa graft for long proximal strictures: a good option for a rare
problem. Investig Clin Urol 61:316-322. https://doi.org/10.4111/
icu.2020.61.3.316

Wessells H, Angermeier KW, Elliott SP, Gonzalez M, Kodama
RT, Peterson AC, Reston J et al (2023) Urethral stricture disease:
AUA Guideline. J Urol 197:1-40

You Y, Gao X, Chai S, Chen J, Wang J, Zhang H, Zhou Y et al
(2023) Oral mucosal graft ureteroplasty versus ileal ureteric
replacement: a meta-analysis. BJU Int. https://doi.org/10.1111/
bju.15994

EAU Guidelines. Edn. presented at the EAU Annual Congress
Milan March 2023. pp 17-19. ISBN 978-94-92671-19-6
Gonzalez AN, Mishra K, Zhao LC (2022) Buccal mucosal uretero-
plasty for the management of ureteral strictures: patient selection
and considerations. Res Rep Urol 14:135-140. https://doi.org/10.
2147/RRU.S291950

Morey AF, Brandes S, Dugi DD, Armstrong JH, Breyer BN, Brog-
hammer JA, Erickson BA et al (2014) Urotrauma: AUA guideline.
J Urol 192:327-335. https://doi.org/10.1016/j.juro.2014.05.004
Kocot A, Kalogirou C, Vergho D, Riedmiller H (2017) Long-term
results of ileal ureteric replacement: a 25-year single-centre expe-
rience. BJU Int 120:273-279. https://doi.org/10.1111/bju.13825
Moghadamyeghaneh Z, Hanna MH, Fazlalizadeh R, Obi Y, Foster
CE, Stamos MJ, Ichii H (2017) A nationwide analysis of kidney
autotransplantation. Am Surg 83:162-169. https://doi.org/10.
1177/000313481708300216

Ruiz M, Hevia V, Fabuel JJ, Fernandez AA, Gémez V, Burgos
FJ (2017) Kidney autotransplantation: long-term outcomes and
complications. Experience in a tertiary hospital and literature
review. Int Urol Nephrol 49:1929-1935. https://doi.org/10.1007/
s11255-017-1680-1

Bilotta A, Wiegand LR, Heinsimer KR (2021) Ureteral recon-
struction for complex strictures: a review of the current litera-
ture. Int Urol Nephrol 53:2211-2219. https://doi.org/10.1007/
$11255-021-02985-6

Liang C, Wang J, Hai B, Yujie X, Zeng J, Chai S, Chen J et al
(2022) Lingual mucosal graft ureteroplasty for long proximal
ureteral stricture: 6 years of experience with 41 cases. Eur Urol
82:193-200. https://doi.org/10.1016/j.eururo.2022.05.006

Lee Z, Lee M, Koster H, Lee R, Cheng N, Jun M, Slawin J,
Zhao LC, Stifelman MD, Eun DD (2021) A multi-institutional
experience with robotic ureteroplasty with buccal mucosa graft:
an updated analysis of intermediate-term outcomes. Urology
147:306-310. https://doi.org/10.1016/j.urology.2020.08.003

Lee Z, Waldorf BT, Cho EY, Liu JC, Metro MJ, Eun DD (2017)
Robotic ureteroplasty with buccal mucosa graft for the man-
agement of complex ureteral strictures. J Urol 198:1430-1435.
https://doi.org/10.1016/j.juro.2017.06.097

Zhao LC, Weinberg AC, Lee Z, Ferretti MJ, Koo HP, Metro MJ,
Eun DD, Stifelman MD (2018) Robotic ureteral reconstruction
using buccal mucosa grafts: a multi-institutional experience. Eur
Urol 73:419-426. https://doi.org/10.1016/j.eururo.2017.11.015
Lee M, Lee Z, Koster H, Jun M, Asghar AM, Lee R, Strauss
D et al (2021) Intermediate-term outcomes after robotic ureteral
reconstruction for long-segment (>4 centimeters) strictures in the
proximal ureter: a multi-institutional experience. Investig Clin
Urol 62:65-71. https://doi.org/10.4111/icu.20200298

Yang CH, Lin YS, Weng WC, Lu CH, Hsu CY, Tung MC, Chuan
OY (2022) Validation of robotic-assisted ureteroplasty with buccal
mucosa graft for stricture at the proximal and middle ureters: the
first comparative study. J Robot Surg 16:1009-1017. https://doi.
org/10.1007/s11701-021-01331-3

Markiewicz MR, DeSantis JL, Margarone JE, Anthony Pogrel M,
Chuang SK (2008) Morbidity associated with oral mucosa harvest
for urological reconstruction: an overview. J Oral Maxillofac Surg
66:739-744. https://doi.org/10.1016/j.joms.2007.11.023


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.juro.2011.05.086
https://doi.org/10.1016/j.juro.2011.05.086
https://doi.org/10.1111/iju.14222
https://doi.org/10.1111/iju.14222
https://doi.org/10.1046/j.1464-410x.1999.00019.x
https://doi.org/10.1046/j.1464-410x.1999.00019.x
https://doi.org/10.1016/j.urology.2010.03.095
https://doi.org/10.1016/j.urology.2010.03.095
https://doi.org/10.1111/j.1464-410X.2009.08994.x
https://doi.org/10.1111/j.1464-410X.2009.08994.x
https://doi.org/10.1111/iju.12403
https://doi.org/10.5173/ceju.2016.757
https://doi.org/10.4111/icu.2020.61.3.316
https://doi.org/10.4111/icu.2020.61.3.316
https://doi.org/10.1111/bju.15994
https://doi.org/10.1111/bju.15994
https://doi.org/10.2147/RRU.S291950
https://doi.org/10.2147/RRU.S291950
https://doi.org/10.1016/j.juro.2014.05.004
https://doi.org/10.1111/bju.13825
https://doi.org/10.1177/000313481708300216
https://doi.org/10.1177/000313481708300216
https://doi.org/10.1007/s11255-017-1680-1
https://doi.org/10.1007/s11255-017-1680-1
https://doi.org/10.1007/s11255-021-02985-6
https://doi.org/10.1007/s11255-021-02985-6
https://doi.org/10.1016/j.eururo.2022.05.006
https://doi.org/10.1016/j.urology.2020.08.003
https://doi.org/10.1016/j.juro.2017.06.097
https://doi.org/10.1016/j.eururo.2017.11.015
https://doi.org/10.4111/icu.20200298
https://doi.org/10.1007/s11701-021-01331-3
https://doi.org/10.1007/s11701-021-01331-3
https://doi.org/10.1016/j.joms.2007.11.023

World Journal of Urology (2024) 42:116 Page9of9 116

26. Ali-El-Dein B, El-Tabey N, Abdel-Latif M, Abdel-Rahim M, El- Publisher's Note Springer Nature remains neutral with regard to
Bahnasawy MS (2002) Late uro-ileal cancer after incorporation jurisdictional claims in published maps and institutional affiliations.
of ileum into the urinary tract. J Urol 167:84-88. https://doi.org/
10.1016/50022-5347(05)65388-8

@ Springer


https://doi.org/10.1016/s0022-5347(05)65388-8
https://doi.org/10.1016/s0022-5347(05)65388-8

	Ureteroplasty with buccal mucosa graft without omental wrap: an effective method to treat ureteral strictures
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods
	Study design and patient selection
	Preoperative preparation
	Surgical technique
	Patient positioning and ureter preparation
	Harvest of BMG
	Onlay ureteroplasty and closure

	Postoperative management
	Follow-up and statistical analysis

	Results
	Discussion
	Conclusion
	References


