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ABSTRACT

BACKGROUND: Currently for the plastic surgery of extended strictures of the pyeloureteral segment and proximal ureter
grafts from the buccal mucosa are used. Histological changes in these grafts in the postoperative period have not been
sufficiently studied.

AIM: is to study the histological changes in the graft from the buccal mucosa used for ureteroplasty in an experiment and in
patients at different times after surgery.

MATERIALS AND METHODS: The experimental part of the study was carried out on 10 animals (rabbits). We studied histo-
logical changes in the wall of the buccal mucosa graft used for ureteroplasty. Under general anesthesia a median laparotomy
was performed, the ureter was mobilized along the middle third, a defect of about 1 cm was created. Next a buccal graft of
1.5 x 1 cm was cut out, which was sutured to the ureteral defect using the onlay technique. After 6 months nephroureterecto-
my was performed. Three parts of the ureter were identified: the replacement zone, 3 cm sections above and below it, followed
by histological examination. The clinical part of the study consisted of a histological examination of biopsy samples obtained
from 5 patients during ureteroscopy by pinching graft biopsy 12 months and 24 months after buccal ureteroplasty.

RESULTS: The experimental part of the study demonstrated the possibility and effectiveness of ureteroplasty with a buccal
graft, and also revealed the restructuring of squamous epithelium into transitional cell. In patients 12 and 24 months after
buccal ureteroplasty similar changes in the mucous membrane of the graft were not observed, therefore, further study of the
mucous membrane of the buccal graft in later postoperative periods is necessary.

CONCLUSIONS: The results of experimental and clinical studies indicate the possibility of using a graft from the buccal mu-
cosa for plastic surgery of extensive and recurrent ureteral strictures. Unlike animals, where a restructuring of squamous to
transitional cell epithelium was observed, similar morphological changes did not occur in patients after buccal ureteroplasty.

Keywords: ureteral stricture; ureteral plastic surgery; buccal mucosal graft; buccal ureteroplasty; stratified squamous
epithelium; transitional cell epithelium.
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AHHOTALNA

AkTyanbHocTb. B HacTosiLLee BpeMs Npy MIacTUKe NPOTSXKEHHbIX CTPUKTYP MWENIoYpeTepanbHOro CErMeHTa U MPOKCUMab-
HOro 0TAeN1a MOYETOYHMKA UCMOMb3YHOT JIOCKYThI M3 CAM3MCTON 060M104KM LLeKW. [McTonornyeckue 3MeHeHUs faHHbIX N10-
CKYTOB B M0C/eomnepaLyoHHoM Nepuofie 1cciefoBaHbl Hel0CTaTouHO.

Lienb — m3yunTb r1UCTONOMMYECKME M3MEHEHUS JTOCKYTA U3 CAIM3UCTON 000/I0YKU LLIEKH, UCTIONIb3YEMOr0 ANs YpeTeponiacTu-
KM, B 3KCNEPUMEHTE 1 Y NaLMEHTOB B pa3Hble CPOKM MOC/E onepaLym.

Matepuanbl 1 MeToAbl. IKCNEPUMEHTANbHYH YacTb UCCef0BaHUA NpoBoauaM Ha 10 KMBOTHBIX (KponmKax). Msyuanu ru-
CTONIOrMYECKUE U3MEHEHMSA B CTEHKE JIOCKYTA U3 CAM3MCTOM 060S104KM LLEKU, UCNOSIB30BAHHOMO A NAACTUKW MOYETOYHMKA.
Mop obLuen aHecTeaneit BLINOMHANM CPEAMHHYIO JTaNapoTOMUIO, MOYETOYHUK MOBMIIM30BanM Ha NpOTSXKEHWUU CPeaHei Tpe-
M, cospaBanu AedekT okono 1 cM. [lanee BbiKpamBanu ByKKanbHbI rpadt 1,5 x 1 cM, KoTOpbIi NpuwMBanu K aedek-
Ty MOYeTO4HUKA No MeToauke onlay. Yepes 6 Mec. BbINOAHANM HedpoypeTepaKTOMMI0. Bbiaensnm Tpu Yactu MoYeToYHMKA:
30HY 3aMELLEHWS, YHaCTKY BbILLE W HUXE Hee Mo 3 CM, C MOCNeAyoLWMUM rMCTONOMMYeckUM uccnefoBaHneM. Knunnyeckas
YacTb COCTOANA B MMCTONIOMMYECKOM MCCNELOBaHNM BUONTATOB, NOMYYEHHBIX Y 5 NaLMeHTOB NpK YPETEPOCKONMM NYTEM LLMMN-
KoBou buoncum nockyta yepe3s 12 u 24 mec. nocne ByKanbHOM NIACTUKU MOYETOHHUKOB.

PesynbTathl. B 3KcnepuMeHTanbHOM YacTu ucciefoBaHMs MOKa3aHa BO3MOXKHOCTb M 3Q(EKTUBHOCTb NAACTUKKU MOYETOY-
HWKa ByKKaNbHBIM NOCKYTOM, @ TaKXKe BblSIB/IEHa MepecTporKa Ni0CKOro aNUTeNNUs Ha NepexofHO-KIIeTOYHbIA. Y nauueHToB
yepes 12 u 24 mec. nocne OyKKabHOW ypeTeponiacTUK1 NofobHbIe M3MeHEeHUs CIM3KUCTON 000M104KM TOCKYTa He Habntopa-
JICb, MO3TOMY HEOOXOMMO [aMbHEWLLIEe U3yYeHWUe CU3UCTON 0D0N0YKM NOCKYTa U3 LLeKW B bonee No3aHWe nocneonepa-
LIMOHHBIE CPOKMU.

3aknoueHune. PesynbTathl 3KCMEPUMEHTANIBHOMO M KIIMHUYECKOTO MCCNEA0BaAHUI YKa3bIBAKT Ha BO3MOXKHOCTb MCMOMb30Ba-
HWS IOCKYTa U3 CAM3KUCTON 060J104KM LLIEKW s NNACTUKU NPOTSXEHHBIX M PELIMAMBHBIX CTPUKTYP MOYeTOYHUKa. B oTnnune
OT JWBOTHbIX, e Habnoaanack NepecTpolika N0CKOro Ha NepexoHO-KNETOUHbIN ANUTENNIA, Y NaLMEHTOB nocne byKkanb-
HO ypeTeponnacTuky NoA0bHbIE MOpP(ONOr1yecKue N3MeHEHNS He MPOUCXOLUIN.

KnioueBble c/ioBa: CTPUKTYpPa MOYETOUHMKA; N1aCTUKA MOYETOUYHMKA; NOCKYT CAIM3UCTONM 000J104KHM LieKu; byKKanbHas
ypeTeponaacTUKa; MHOrOCIOMHbIN NJIOCKUI ANUTENNIA; NEePEXOAHO-KIIETOUHbIN ANUTENNNA.
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BACKGROUND

Recurrent extended narrowing of the pyeloureteral
segment (PUS) and the proximal ureter is an indication
for buccal ureteroplasty if plasty with the use of urinary
tract tissues is impossible. A buccal graft (BG) is a free
flap without a vascular pedicle. Revascularization and
morphological changes in the mucosa under the influence
of urine remain insufficiently examined. The evaluation
of the histological rearrangement of the epithelium of
the cheek mucosa flap used for ureter replacement in
the experiment and in different periods after uretero-
plasty in clinical practice can predict the effectiveness
of its use in reconstructive surgery of the upper urinary
tract and identify potential complications of these opera-
tions and ways of their prevention. Earlier experimental
studies have been conducted on the pathomorphologic
changes in a BG during urethroplasty. These studies have
shown that within two months, the squamous epithelium
of a BG degenerated into transitional cellular epithelium
[1-5]. In the Russian literature, only a few experimental
studies have focused on the graftability of the buccal flap
during urethroplasty [6]. However, unlike the urethra, the
flap is constantly exposed to urine, which necessitates
further studies.

The literature on buccal ureteroplasty includes only
one experimental paper by Somerville and Naude [7].
In their experiment on three baboons, tubular uretero-
plasty using a flap from the cheek mucosa with the
omentum enveloping the operation zone was performed.
Antegrade ureterograms showed good patency of the
ureter, and histological studies showed that the epithe-
lium of the graft remained intact and did not differ from
its original structure. No further experimental studies on
buccal ureteroplasty have been conducted. Pathomorpho-
logic changes in the flap in patients who underwent buc-
cal plasty were not examined. Thus, this paper presents
the results of experimental work on 10 rabbits in which
onlay replacement of the middle third of the ureter with a
flap from the cheek mucosa was performed. In addition,
the morphologic changes of the epithelium in different
terms after ureter replacement in clinical practice are
presented.

This study aimed to investigate the histological
changes of the cheek mucosa flap used for ureteroplasty
in both experimental and patient settings at various post-
operative intervals.

MATERIALS AND METHODS

In this study, experiments used 10 male rabbits
weighing >3 kg. The experimental model for uretero-
plasty using a flap from the cheek mucosa was created
as follows: a midline laparotomy was performed under
general anesthesia, and the ureter was mobilized in the
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middle third along 3-4 cm and held in place. At this point,
the ureter was opened, and a 1-cm defect was created
(Fig. 1).

A 3-ch ureteral stent was placed through the defect.
A buccal flap measuring 1.5 x 0.5 cm was taken, and
the fat layer was cleaned (Fig. 2). After completing the
preparation, the flap was sutured to the ureteral defect
using the onlay technique and Vicryl 7/0 (Fig. 3).

After closing the ureteral defect with a buccal flap,
the surgical site was covered with retroperitoneal fat
because the greater omentum is not present in rabbits.
The wound was sutured layer by layer. Six months later,
under general anesthesia, a repeated midline laparot-
omy was performed, consisting of the mobilization of
the kidney and ureter throughout the length, followed
by nephroureterectomy with bladder resection (Fig. 4).
Three sections of the excised ureter were identified:
the replacement zone and 3 cm above and below it. The
specimens were fixed in 10% neutral formalin, labeled,
and processed for paraffin embedding, sectioning, and
staining.

Following nephroureterectomy, the anterior ab-
dominal wall was sutured through all layers. The ex-
perimental animals were euthanized by administering
sodium phenobarbital at a dose of 60-100 mg/kg body
weight intraperitoneally and into the lung cavity. Animal
corpses were disposed of in accordance with the SanPin
regulations.

Fig. 2. A flap is cut out from

Fig. 1. Isolation of the middle
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third of the ureter, formation of
a defect measuring 1.0 cm
Puc. 1. Boifenenve cpepHen
TPeTM MOYETOYHMKA, dopMu-
poBaHuWe pAedeKTa pasMepoM
1,0 cM

the buccal mucosa and cleared
of underlying tissue

Puc. 2. BbikpoeH nockyT
U3 CNU3UCTON 000JI0YKN LLEKK,
OYMULLIEH OT MOJUIEXaLLen KIeT-
YaTKu

[
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Fig. 3. The flap is sewn to the ureteral defect

Puc. 3. JlockyT npuULwmT K fedeKTy MoYeToYHNKa
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Fig. 4. Removed kidney with ureter
Puc. 4. YpaneHHas noyka ¢ MoYeTOYHUKOM

The clinical group consisted of 30 patients with ex-
tended and recurrent strictures of the proximal ureter,
including PUS, who underwent surgery at the Urology
Center of the City Mariinsky Hospital between 2018 and
2023. Of these patients, 25 (83.3%) were hospitalized
routinely, whereas the remaining 5 (16.7%) were admit-
ted as emergencies. The group comprised 18 (60.0%)
male and 12 (40.0%) female patients, with a mean age
of 49.5 + 16.6 years (range, 19-77 years). All patients
underwent laparoscopic onlay buccal plasty using four
trocars. The first trocar was placed in the iliac region on

A
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Fig. 5. Results of histological examination of the area of buccal
plastic surgery of the rabbit ureter. The replacement of the squa-
mous epithelium of the buccal mucosa with transitional cell epithe-
lium is determined. Explanations in the text. Hematoxylin and eosin
staining. Magnification x40 (a), x400 (b, c, d)

Puc. 5. Pe3ynbTathl M1CTONOMMYECKOr0 UCCNEA0BAHUA 30HbI OyK-
KanbHOM NMNacTMKM MOYeTOYHWKa Kponuka. OnpepenseTcs 3a-
MeLLeHWe MOCKOr0 SMUTENNS CAU3UCTON 000MI0UKM LLEKW Mepe-
XOAHO-KNETOYHbIM 3nuTenueM. 06sicHeHus B TekcTe. OKpacka
reMaToOKCUNIMHOM M 303uHOM. YBen. x40 (a), x400 (b, c, d)
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the side of the camera. After insufflation of the abdomi-
nal cavity to 12 mmHg, three more trocars were insert-
ed. Two 6-mm trocars were placed along the subclavian
line in the iliac region and below the rib arch, and one
6-mm trocar was placed along the posterior axillary line.
The colon was mobilized and withdrawn medially.
During the procedure, the scar tissue in the retroperitone-
um was removed to identify the ureter in the upper third.
The ureter was then identified above and below the nar-
rowing to preserve as much unchanged tissue as pos-
sible. In cases of PUS stricture, the pelvis was adequately
mobilized before dissecting the ureter along the narrowed
area, 1 cm above and below the affected region. In cases
of PUS obstruction, the incision was continued proximal
to the pelvis. The degree of stricture was determined us-
ing a ureteral catheter. Then, a piece of cheek mucosa
of appropriate length was taken and used to suture the
defect with continuous sutures. Subsequently, the flap
was prepared for plasty and passed through the trocar
into the abdominal cavity. Several knotted sutures were
used to secure the flap to the distal and proximal edges
of the narrowed ureter, which facilitated further sutur-
ing. Initially, a continuous suture (Vicryl 4/0) was placed
between the bladder and the lateral edge of the dissected
ureter. After antegrade stent placement, the suture was
placed on the medial edge of the ureter. The surgery
was completed by enveloping the replacement area with
a large omentum and placing a drain in the surgical site.
In 5 patients, a pinch biopsy of the flap was performed at
ureteroscopy 12 and 24 months after surgery. A detailed
study of cells and tissues was conducted using histologi-
cal sections prepared using a Sakura Accu-Cut SRM 200
rotary microtome. Slice thickness was 3 pm, and staining
was performed with hematoxylin and eosin. The micro-
structures were examined using an Olympus microscope
at 40 and 400 magnification.

RESULTS

A histological examination of a frontal slice of the
rabbit ureter in the surgical area revealed numerous
long mucosal folds with well-developed connective tis-
sue rods that remained connected to the ureteral mucosa
over a wide area (Fig. 5, a). A considerable portion of
the mucosa and its folds exhibited signs of productive
inflammation. The epithelium of the folds had transi-
tional cellular areas throughout their lengths, includ-
ing the base (Fig. 5, b), middle part (Fig. 5, c), and apex
(Fig. 5, d). The multilayer epithelium on the surface of
the graft mucosa has distinct features that differentiate
it from the epithelium of the cheek or the urothelium of
a healthy organism. However, it still bears the predomi-
nant features of the transitional epithelium. The basal
layer is represented by areas where the basal cells,
which are in contact with the basal membrane, are either

7816/uroveds95743
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Fig. 6. Frontal section of the rabbit ureter above the buccal plas-
ty area. Hematoxylin and eosin staining. Magnification x40 (a),
x400 (b)

Puc. 6. OpoHTanbHbIi Cpe3 MOYETOUYHMKA KPOSIMKA BbILLE 30HbI
OyKKanbHoM nnacTuku. OKpacka reMaToKCUIMHOM M 303WHOM.
Yeen. x40 (a), x400 (b)

at the same or different levels. The intermediate layer
contains more cells than both types of epithelium in a
healthy organism. As it approaches the free surface of
the tissue, the cell size increases while maintaining a po-
lygonal shape and a nucleus structure that corresponds
to cells with preserved mitotic ability. The outer layer is
primarily composed of large elongated cells. However,
unlike the outer squamous layer of the cheek epithelium
in a healthy organism, it comprises tall, flattened cells
that contain an oval, light-colored nucleus and chromatin.
Most cells in the intermediate and basal layers exhibit
signs of edema, including single cells of inflammatory
infiltrate (granulocytes) and dying or dead epitheliocytes
located between the cells.

Histological examination was performed on the ureter
above and below the surgical area to evaluate the condi-
tion of the buccal flap replacement zone. The mucosal
folds were small and lined with transitional epithelium
that had undergone reactive changes. The basal layer
consisted of typical low-differentiated epithelial cells
arranged in 1-2 rows. The intermediate layer had sev-
eral rows of cells with signs of pronounced edema. The
cells in the outer layer are mainly cubic, unlike the in-
tact urothelium. They are small, have only one nucleus,
and exhibit low differentiation, such as a clumped form
of chromatin and an indistinguishable nucleus (Figs. 6
and 7).

After replacement, the epithelium of the cheek mu-
cous membrane flap may die because of impaired blood
circulation in its vessels. The preserved transitional epi-
thelium along the graft edges is activated by the surgical
defect in the area of adjacent cells of the basal layer, and
it regenerates according to known regularities. Thus, the
basal and neighboring cells proliferate along the bas-
al membrane beneath the dead multilayered epithelial
layer and displace it toward the surface. This process
leads to the recanalization of the mucosal vessels and
the restoration of the epithelial layer, which retains the
characteristics of the surrounding tissue. However, after
a certain period, it undergoes inflammatory postregen-
erative changes.

DOI: https://doi.org/10.17816/uroveds95743
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Fig. 7. Oblique longitudinal section of the rabbit ureter below the
buccal plasty. Hematoxylin and eosin staining. Magnification x40 (a),
x£400 (b)

Puc. 7. Koco-npofonbHblii cpe3 MOYETOYHMKA KPOJMKA HUKe

ByKKanbHoM nnacTuku. OKpacka reMaTOKCWIIMHOM M 303MHOM.
Yeen. x40 (a), x400 (b)

Fig. 8. Mucosa of a patient’s buccal graft after buccal uretero-
plasty. Hematoxylin and eosin staining. Magnification x40

Puc. 8. Cnuaunctasn obosouka bykkanbHoro rpadTa naumeHTa nocne
OYKKamnbHOM NMAacTKM MoYeTOYHMKA. OKpacka reMaToKCWINHOM
1 303uHOM. YBen. x40

In the clinical section, the histological study of the
biopsy specimen of the BG showed that the mucous
membrane of the graft corresponded to the multilayer
squamous epithelium in all cases. No atrophy or inflam-
matory infiltration, which is characteristic of the un-
changed epithelium of the cheek mucosa, was observed
(Fig. 8). Unlike the experimental data, no transformation
of the squamous epithelium into transitional cellular epi-
thelium occurred under clinical conditions. This is likely
due to the short observation period of patients after buc-
cal ureteroplasty.

DISCUSSION

The cheek mucosa flap is currently used to replace
long urethral strictures. Some clinics are gaining experi-
ence in the plasty of extended urethral defects using this
graft [8-14]. Thus, studying the graftability of the BG,
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determining the terms of its final vascularization, and
examining the pathomorphological changes occurring
in the epithelium of the flap used for ureteroplasty are
important. The literature includes only one experimen-
tal study on ureter replacement using a flap from the
cheek mucosa [7]. The study was conducted by Somer-
ville and Naude in 1984 on three baboons that share
similar anatomophysiological features with humans.
However, their results did not demonstrate any degen-
eration of the squamous epithelium into the transitional
cellular epithelium in any of the cases. This may be at-
tributed to the short observation period of the animals.
Furthermore, the use of tubular ureteroplasty may have
resulted in the contact between the ureter epithelium and
the flap only in the areas of the upper and lower anas-
tomoses. Our experiment revealed the reorganization of
the cheek mucosa into transitional cellular epithelium by
the 6th month of observation, which can be attributed
to the greater expression of regenerative processes in
rabbits. In the clinical part of the study, flap biopsy was
performed on 5 patients at 12 and 24 months after buccal
ureteroplasty during ureteroscopy. Histological studies
revealed that the transformation of the squamous epi-
thelium into the transitional cellular epithelium did not
occur in humans during these periods. These findings
are consistent with the results of an experimental study
conducted by Somerville and Naude [7]. Regenerative
processes in humans are slower than those in rabbits.
Therefore, no significant reorganization of the BG mucosa
was observed during the short follow-up period. Further
observation of patients after buccal ureteroplasty will al-
low for the determination of the possible transformation
of the squamous epithelium into the transitional cellular
epithelium.

REFERENCES

1. Giines M, Altok M, Ozmen 0, et al. A novel experimental method
for penile augmentation urethroplasty with a combination of buc-
cal mucosa and amniotic membrane in a rabbit model. Urology.
2017;102:240-246. DOI: 10.1016/j.urology.2016.10.061

2. Mattos RM, Aratjo SR, Quitzan JG, et al. Can a graft be
placed over a flap in complex hypospadias surgery? An experi-
mental study in rabbits. Int Braz J Urol. 2016;42(6):1228-1236.
DOI: 10.1590/S1677-5538.1BJU.2016.0168

3. Oliva P, Delcelo R, Bacelar H, et al. The buccal mucosa fe-
nestrated graft for Bracka first stage urethroplasty: experi-
mental study in rabbits. Int Braz J Urol. 2012;38(6):825-832.
DOI: 10.1590/1677-553820133806825

Tom 13,N24,2023

BOI: https://doi.org/10.17816/uroveds95743

yponorwecwe BEJOMOCTH

CONCLUSIONS

The experimental study on rabbits demonstrated the
possibility and effectiveness of ureteroplasty using a
buccal flap and the reorganization of the squamous tran-
sitional cell epithelium. In patients who underwent buccal
ureteroplasty 12 and 24 months earlier, no changes in
the flap mucosa were observed. Therefore, further study
of histological changes in the cheek flap mucosa during
later postoperative periods is necessary.

ADDITIONAL INFORMATION

Authors’ contribution. Thereby, all authors made a substan-
tial contribution to the conception of the study, acquisition, analy-
sis, interpretation of data for the work, drafting and revising the
article, final approval of the version to be published and agree to
be accountable for all aspects of the study. Personal contribution
of each author: B.G. Guliev — development of the design of the
study, analysis of the data obtained, editing the text of the manu-
script; Zh.P. Avazkhanov — collection of material, writing the text
of the manuscript, manuscript design, analysis of the data obtained;
AV. Droblenkov — analysis of the data obtained, editing the
text of the manuscript; S.A. Vinnichuk — performing morpho-
logical studies, analysis of the data obtained, editing the text of
the manuscript; 0.Sh. Abdurakhmanov — collection of material,
manuscript design.

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Ethics approval. The present study protocol was approved by
the local Ethics Committee of the North-Western State Medical Uni-
versity named after I.I. Mechnikov (No. 10, 30.10.2019)

Consent for publication. Written consent was obtained from
the patient for publication of relevant medical information within
the manuscript.

4. Souza GF, Calado AA, Delcelo R, et al. Histopathological evalu-
ation of urethroplasty with dorsal buccal mucosa: an experimen-
tal study in rabbits. Int Braz J Urol. 2008;34(3):345-351; discussion
351-354. DOI: 10.1590/s1677-55382008000300012

5. HuX Xu, Song L, Zhang H. Combined buccal and lingual mu-
cosa grafts for urethroplasty: an experimental study in dogs. J Surg
Res. 2011;169(1):162-167. DOI: 10.1016/j.js5.2009.10.032

6. Loran OB, Veliev El, Kotov SV, Belomyttsev SV. Choice of an op-
timal free graft for replacement urethroplasty in extensive urethral
strictures. Urologiia. 2011;(4):11-16. (In Russ.)

7. Somerville JJ, Naude JH. Segmental ureteric replacement: an
animal study using a free non-pedicled graft. Urol Res. 1984;12(2):
115-119. DOI: 10.1007/bf00257176



https://doi.org/10.1016/j.urology.2016.10.061
https://doi.org/10.1590/S1677-5538.IBJU.2016.0168
https://doi.org/10.1590/1677-553820133806825
https://doi.org/10.1590/s1677-55382008000300012
https://doi.org/10.1016/j.jss.2009.10.032
https://doi.org/10.1007/bf00257176

ORIGINAL ARTICLES

8. Guliev BG, Komyakov BK, Avazkhanov ZP, Korol El. Lapa-
roscopic buccal plasty of the pyeloureteral segment and proxi-
mal ureter. Urology reports (St. Petersburg). 2023;13(1):43-51.
DOI: 10.17816/uroved321558

9. ChengS, Fan S, Wang J, et al. Laparoscopic and robatic uretero-
plasty using onlay flap or graft for the management of long proximal
or middle ureteral strictures: our experience and strategy. Int Urol
Nephrol. 2021;53;(3):479-488. DOI: 10.1007/511255-020-02679-5

10. Lee Z, Lee M, Koster H, et al. Collaborative of reconstructive
robotic ureteral surgery (CORRUS). A multi-institutional experience
with robotic ureteroplasty with buccal mucosa graft: an updated
analysis of intermediate-term outcomes. Urology. 2021;147:306-310.
DOI: 10.1016/j.urology.2020.08.003

11.Fan S, Yin L, Yang K, et al. Posteriorly augmented anasto-
moatic ureteroplasty with lingual mucosal onlay grafts for long

CMUCOK JIUTEPATYPbI

1. Glnes M., Altok M., 0zmen 0., et al. A novel experimental method
for penile augmentation urethroplasty with a combination of buccal
mucosa and amniotic membrane in a rabbit model // Urology. 2017.
Vol. 102. P. 240-246. DOI: 10.1016/j.urology.2016.10.061

2. Mattos RM,, Aratjo S.R., Quitzan J.G., et al. Can a graft be placed
over a flap in complex hypospadias surgery? An experimental study
in rabbits // Int Braz J Urol. 2016. Vol. 42, No. 6. P. 1228-1236.
DOI: 10.1590/S1677-5538.1BJU.2016.0168

3. Oliva P., Delcelo R., Bacelar H., et al. The buccal mucosa fe-
nestrated graft for Bracka first stage urethroplasty: experimental
study in rabbits // Int Braz J Urol. 2012. Vol. 38, No. 6. P. 825-832.
DOI: 10.1590/1677-553820133806825

4. SouzaG.F, Calado AA, Delcelo R, et al. Histopathological evalu-
ation of urethroplasty with dorsal buccal mucosa: an experimental
study in rabbits // Int Braz J Urol. 2008. Vol. 34, No. 3. P. 345-351;
discussion 351-354. DOI: 10.1590/s1677-55382008000300012

5. HuX,XuY., Song L., Zhang H. Combined buccal and lingual mu-
cosa grafts for urethroplasty: an experimental study in dogs // J Surg
Res. 2011. Vol. 169, No. 1. P. 162—167. DOI: 10.1016/j.js5.2009.10.032

6. Jlopax 0.6., Benmes E.N., Kotos C.B., benombitues C.B. Buibop
OMTVMArbHOTO CBOBOHOMO NIOCKYTa A/ 3aMeCTUTENbHON YpeTpo-
NAACTVKM NPU NPOTSKEHHBIX CTPUKTYpax ypeTpsl // Yponorus. 2011.
T.4.C.11-16.

7. Somerville J.J., Naude J.H. Segmental ureteric replacement: an
animal study using a free non-pedicled graft // Urol Res. 1984. Vol.
12, No. 2. P. 115-119. DOI: 10.1007/bf00257176

8. Tymmes B.I., Komsakos B.K., Asasxanos X.I1., Kopomb E.N.
JlanapocKonmnyeckan byKKasbHas NNacTyiKa NenoypeTepasHoro cer-

AUTHORS' INFO

*Bakhman G. Guliev, MD, Dr. Sci. (Medicine), Professor;
address: 56 Liteinyi av., Saint Petersburg, 191014, Russia;
ORCID: 0000-0002-2359-6973; eLibrary SPIN: 8267-5027;
e-mail: gulievbg@mail.ru

* Corresponding author / ABTOp, 0TBETCTBEHHbIN 3@ NEPenKCcKy

Vol 13(4)2023

DOI: https://doi.org/10.17816/uroveds95743

Urology reports (St. Petersburg)

proximal ureteral strictures: 10 cases of experience. J Endourol.
2021;35(2):192-199. DOI: 10.1089/end.2020.0686

12. Yang K, Fan S, Wang J, et al. Robotic-assisted lingual muco-
sal graft ureteroplasty for the repair of complex ureteral strictures:
technique description and the medium-term outcome. Eur Urol.
2022;81(5):533-540. DOI: 10.1016/j.eururo.2022.01.007

13. Liang C, Wang J, Hai B, et al. Lingual mucosal graft ure-
teroplasty for long proximal ureteral stricture: 6 years of
experience with 41 cases. Eur Urol. 2022;82;(2):193-200.
DOI: 10.1016/j.eururo.2022.05.006

14. Guliev BG, Komyakov B, Avazkhanov Z, et al. Laparoscopic
ventral onlay ureteroplasty with buccal mucosa graft for complex
proximal ureteral stricture. Int Braz J Urol. 2023;49(5):619-627.
DOI: 10.1590/S1677-5538.1BJU.2023.0170

MEHTa 1 NPOKCMMasbHOro 0TAeNa MOYETOUHMKa // Yponoruyeckme
BegomocTn. 2023.T. 13, N® 1. C. 43-51. DOI: 10.17816/uroved321558

9. Cheng S, Fan S, Wang J., et al. Laparoscopic and robotic
ureteroplasty using onlay flap or graft for the management of
long proximal or middle ureteral strictures: our experience and
strategy // Int Urol Nephrol. 2021. Vol. 53, No. 3. P. 479-488.
DOI: 10.1007/s11255-020-02679-5

10. Lee Z., Lee M., Koster H., et al. Collaborative of reconstructive
robotic ureteral surgery (CORRUS). A multi-institutional experience
with robotic ureteroplasty with buccal mucosa graft: an updated
analysis of intermediate-term outcomes // Urology. 2021. Vol. 147.
P.306-310. DOI: 10.1016/j.urology.2020.08.003

11. Fan S, Yin L, Yang K., et al. Posteriorly augmented anastomatic
ureteroplasty with lingual mucosal onlay grafts for long proximal
ureteral strictures: 10 cases of experience // J Endourol. 2021.
Vol. 35, No. 2. P. 192-199. DOI: 10.1089/end.2020.0686.

12. Yang K., Fan S., Wang J,, et al. Robotic-assisted lingual muco-
sal graft ureteroplasty for the repair of complex ureteral strictures:
technique description and the medium-term outcome // Eur Urol.
2022. Vol. 81, No. 5. P. 533-540. DOI: 10.1016/j.eururo.2022.01.007

13. Liang C., Wang J., Hai B, et al. Lingual mucosal graft ure-
teroplasty for long proximal ureteral stricture: 6 years of experi-
ence with 41 cases // Eur Urol. 2022. Vol. 82, No. 2. P. 193-200.
DOI: 10.1016/j.eururo.2022.05.006

14. Guliev B.G., Komyakov B., Avazkhanov Z,, et al. Laparoscopic
ventral onlay ureteroplasty with buccal mucosa graft for complex
proximal ureteral stricture // Int Braz J Urol. 2023. Vol. 49, No. 5.
P. 619-627. DOI: 10.1590/S1677-5538.1BJU.2023.0170

0b ABTOPAX

*baxmaH 'mpasaToBuy M'ynues, A-p Med. Hayk, npodeccop;
agpec: Poccus, 191014, CankT-lNetepbypr, JutenHbiv np., 4. 56;
ORCID: 0000-0002-2359-6973; eLibrary SPIN: 8267-5027;
e-mail: gulievbg@mail.ru

321


https://doi.org/10.17816/uroved321558
https://doi.org/10.1007/s11255-020-02679-5
https://doi.org/10.1016/j.urology.2020.08.003
https://doi.org/10.1089/end.2020.0686
https://doi.org/10.1016/j.eururo.2022.01.007
https://doi.org/10.1016/j.eururo.2022.05.006
https://doi.org/10.1590/S1677-5538.IBJU.2023.0170
https://doi.org/10.1016/j.urology.2016.10.061
https://doi.org/10.1590/S1677-5538.IBJU.2016.0168
https://doi.org/10.1590/1677-553820133806825
https://doi.org/10.1590/s1677-55382008000300012
https://doi.org/10.1016/j.jss.2009.10.032
https://doi.org/10.1007/bf00257176
https://doi.org/10.17816/uroved321558
https://doi.org/10.1007/s11255-020-02679-5
https://doi.org/10.1016/j.urology.2020.08.003
https://doi.org/10.1089/end.2020.0686
https://doi.org/10.1016/j.eururo.2022.01.007
https://doi.org/10.1016/j.eururo.2022.05.006
https://doi.org/10.1590/S1677-5538.IBJU.2023.0170
https://orcid.org/0000-0002-2359-6973
https://www.elibrary.ru/author_profile.asp?spin=8267-5027
mailto:gulievbg@mail.ru
https://orcid.org/0000-0002-2359-6973
https://www.elibrary.ru/author_profile.asp?spin=8267-5027
mailto:gulievbg@mail.ru

322

OPTNHATIBHBIE CTATBN

AUTHORS' INFO

Zhaloliddin P. Avazkhanov;

ORCID: 0000-0003-3824-2681; eLibrary SPIN: 5012-4021;
e-mail: professor-can@mail.ru

Andrey V. Droblenkov, MD, Dr. Sci. (Medicine), Professor;
ORCID: 0000-0001-5155-1484; eLibrary SPIN: 8929-8601;
e-mail: droblenkov_a@mail.ru

Sergey A. Vinnichuk, MD, Cand. Sci. (Medicine);

ORCID: 0000-0002-9590-6678; eLibrary SPIN: 6448-9110;
e-mail: s.a.vinnichuk@gmail.com

Oibek Sh. Abdurakhmanov;

ORCID: 0009-0002-0350-3538; e-mail: ovshen_19@mail.ru

Tom 13,N24,2023

BOI: https://doi.org/10.17816/uroveds95743

ypOﬂOH/M@CRME‘ BEJOMOCTH

Ob ABTOPAX

Xanonuppuu MansunuamHosuy ABasxaHos;

ORCID: 0000-0003-3824-2681; eLibrary SPIN: 5012-4021;
e-mail: professor-can@mail.ru

AHppeit BceBonogoeuy [lpo6neHkos, 1-p Me[l. HayK, npodec-
cop; ORCID: 0000-0001-5155-1484; eLibrary SPIN: 8929-8601;
e-mail: droblenkov_a@mail.ru

Cepreit AHaToNbeBUY BUHHMYYK, KaH. Mef. HayK;

ORCID: 0000-0002-9590-6678; eLibrary SPIN: 6448-9110;
e-mail: s.a.vinnichuk@gmail.com

Ovibek LllyxpaTtoBuy A6aypaxmaHoB;

ORCID: 0009-0002-0350-3538; e-mail: ovshen_19@mail.ru



https://orcid.org/0000-0003-3824-2681
https://www.elibrary.ru/author_profile.asp?spin=5012-4021
mailto:professor-can@mail.ru
https://orcid.org/0000-0003-3824-2681
https://www.elibrary.ru/author_profile.asp?spin=5012-4021
mailto:professor-can@mail.ru
https://orcid.org/0000-0001-5155-1484
https://www.elibrary.ru/author_profile.asp?spin=8929-8601
mailto:droblenkov_a@mail.ru
https://orcid.org/0000-0001-5155-1484
https://www.elibrary.ru/author_profile.asp?spin=8929-8601
mailto:droblenkov_a@mail.ru
https://orcid.org/0000-0002-9590-6678
https://www.elibrary.ru/author_profile.asp?spin=6448-9110
mailto:s.a.vinnichuk@gmail.com
https://orcid.org/0000-0002-9590-6678
https://www.elibrary.ru/author_profile.asp?spin=6448-9110
mailto:s.a.vinnichuk@gmail.com
https://orcid.org/0009-0002-0350-3538
mailto:ovshen_19@mail.ru
https://orcid.org/0009-0002-0350-3538
mailto:ovshen_19@mail.ru

	Pathomorphological restructuring of the buccal mucosa grafts during ureteroplasty (experimental and clinical study)

	To cite this article


	Патоморфологическая перестройка слизистой оболочки буккального лоскута при уретеропластике (экспериментально-клиническое исследование)

	Как цитировать

	Background

	Materials and methods

	Results

	Discussion

	Conclusions

	Additional information

	References

	Список литературы

	Authors' Info

	Об авторах





