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BUCCAL URETEROPLASTY FOR RECURRENT EXTENDED STRICTURES AND OBLITERATIONS
OF DISTAL URETER
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At the current stage of development of urology, selection of the surgical method for cases of severe obstructive diseases of the upper urinary system remains
a challenge. This study aimed to explore the results of application of a buccal graft (BG) to remedy extended recurrent strictures and obliterations of the distal
ureter. Seven patients with the mentioned diseases had undergone surgery: for six of them, the method of choice was complete BG ureteroplasty, one had onlay
ureteroplasty. One intervention was laparoscopic, the remaining surgeries were open. The length of the replaced ureteral defect was 5-8 cm. In five cases, the flap
was additionally vascularized with the iliac muscle, in one we used omentum tissue, in another — both the iliac muscle and the omentum. There were no fatalities
registered, nor severe complications as per the Clavien-Dindo classification. The patients were followed-up for 4-18 months; as of today, no recurrence cases
were identified. Control examinations showed complete patency of the neoureter and good vascularization of the BG. Thus, this method can be an option in cases
disallowing distal ureter restoration with tissues of the patient's own urinary tract or segments of the gastrointestinal tract.
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BYKKAJIbHASA YPETEPOIMJIACTUKA MNMPU PELUIMANBHbIX MPOTA>XEHHbIX CTPUKTYPAX
N OBNUTEPALMNAX OUCTANIbHOIO OTOENA MOYETOYHUKA

A. A. Bonkos! =, H. B. BygHuk', O. H. 3ybaHr?, M. A. A6aynaes’, 1. B. MnotkmH?, M. H. PelieTHrkos?

' Tocnutanb AN BeTepaHoB BoiH, PocToB-Ha-[oHy, Poccus
2 MOCKOBCKMIA rOPOACKOW Hay4YHO-NpaKTUYecKnii LieHTP 6opbbbl ¢ TybepkynedomM, Mockea, Poccus

BbI6op MeToaa XMPYPritYeckoro neveHust TsKemnbiX 06CTPYKTUBHBIX 3a00N1eBaHNIA BEPXHUX MOYEBbIX MYyTEN ABMSETCS CNOXHOM NPOGNEMON 1 Ha COBPEMEHHOM
aTane pasBuTUsA yponorun. Liensto nccnenoBanmist Obiio 1dydmnTb pesynstathl nprMeHeHrst BykkanbHoro rpadita (Bl npy NpoTsXKeHHbIX PeLAVBHBIX CTPUKTYPaX 1
obnmTEPaLNAX ONCTAIHOMO OTAENa MOYETOHHVKA. [TpooneprpoBaHO CeMb NALMEHTOK C AaHHbIMM 3a00NEBaHNAMMN: Y LLIECTU MALMEHTOK Oblna BbINOHEHA NMOHas
3amecTuTenbHas ypeteponnactvka bl y ogHo — 3amecTuTenbHas onlay ypeteponnactvka. Jlanapockonmyeckm OCTYNOM OrepupoBain B OOHOM Cry4ae, B
OCTaslbHbIX UCMOMb30BaM OTKPbITLIN. [MPOTAXEHHOCTb 3aMeLLEHHOro AedeKTa MOYETOUHVKA cocTaBmna 5-8 cM. JToCKyT AOMONHUTENBHO BacKysipravpoBasn
MOAB3OOLLUHON MbILLE B NSATU CyYasiX, B OOHOM — TKaHblO CallbHMKa, 1y OOHOW MauMeHTKV MCMOoMb30BanM MOAB3OLUHYIO MbILLLY U CallbHUK. Tsbkerble
ocnoxHeHns no knaccudukaumm Clavien-Dindo, a Takxe netanbHble 1cxogbl oTcyTcTBOBanu. Nepro HabnoaeHns 3a nauyeHTamm coctaBun 4—-18 mecsues,
peunavBa 3aboneBaHVst y OnepupoBaHHbIX Ha CEroaHSALLHNIA AeHb HET. KOHTPOsbHbIE MCCNEaoBaHNS Nokasasi MOHYIO MPOXOAMMOCTb HeoypeTepa 1 XOPOLLYIO
Backynspudaumto Bl Taknum 06pa3om, faHHbI CNOCO6 MOXET CNY>KNTb OAHOW 13 [OMONHUTENBbHBIX METOAVK NPY HEBO3MOXXHOCTI BOCCTAHOBEHNSA ANCTaIbHOrO
oTAena MOYeTO4HMKA C UCTONIb30BaHNEM TKaHe COOCTBEHHbIX MOYEBBIX MyTEN U CErMEHTOB XenyA0HHO-KULLEYHOMO TpaKTa.
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Extended strictures and obliterations of the ureters result from
iatrogenic injuries incurred during surgeries on pelvic organs
and abdominal cavity, following radiotherapy and such diseases
as tuberculosis, urolithiasis, Ormond's disease, ureteral tumors,
etc. [1]. There are three main groups of ureteral strictures by their
origin: post-traumatic, post-inflammatory, and post-radiation
[2]. Thirteen percent of patients diagnosed with iatrogenic
ureter injury following urinary system surgery developed a post-
traumatic stricture [3].
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In most cases, obstruction of the lower third of the
ureter caused by its strictures and obliterations is a result of
endourological interventions aimed at urolithiasis [3-5]. Also,
such obstruction may be a delayed complication of pelvic
radiotherapy [6] most commonly aimed at bladder, cervix
or uterine body cancer. It is a known fact that post-radiation
complications in the form of urinary tract lesions may reach up
10 28% in cervical cancer patients [7]. The irradiation degrades
vascularization and regeneration capabilities of the subject
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Table 1. Patient group characteristics

Ne Diagnosis

Etiology

Comorbidities

1 Recurrent stricture of the lower third of the ureter

Radiation therapy

Sigmoid colon cancer. Type 2 diabetes mellitus.
Class 3 obesity

2 | Obliteration of the lower third of the ureter

Endourological operations

Bladder tumor. ICD. Essential hypertension Ill degree.
Risk 4

3 | Obliteration of the lower third of the ureter

Radiation therapy

Cervical cancer

4 | Obliteration of the lower third of the ureter

Radiation therapy

Cervical cancer. Class 3 obesity. ICD

5 Recurrent stricture of the lower third of the ureter

Post-tuberculous ureteritis

Spinal tuberculosis. Urinary system tuberculosis.
Type 2 diabetes mellitus. Class 3 obesity

Obliteration of the lower third of the ureter

Radiation therapy

Cervical cancer

7 Recurrent stricture of the lower third of the ureter

Endourological operations

ICD. Type 2 diabetes mellitus. Class 3 obesity

tissues, which rids conservative treatment options of chances
to be successful [8]. Currently, there is no distal ureter post-
radiation obstruction surgery method that is considered to
be a standard. This type of obstruction is difficult to manage:
with the ureter wall ischemia in the background, it is often
impossible to use its own tissues for reconstruction purposes.
Ureteroplasty variations that make use of various segments
of the gastrointestinal tract entail a significant number of
complications, and the success rate of such surgeries does not
exceed 80% [9, 10]. Thus, development of the new methods
for restoring patency of the distal ureter remains relevant. Most
researchers believe that buccal mucosa graft (BG) shows the
greatest promise in the context considered. For over 20 years
now such grafts have been used as reconstruction material in
surgeries remedying strictures and obliterations of the proximal
and middle ureter [11].

This study aimed to explore the efficacy or using a BG to treat
extended recurrent strictures and obliterations of the distal ureter.

METHODS

From 2018 to 2020, seven patients with extended strictures/
obliterations of the lower third of the ureter have undergone
buccal flap replacement ureteroplasty in the surgical center of
the Rostov Region Hospital for War Veterans. The mean age of
the patients was 52.5 + 9.0 years (36-67 years). One (14.3%)
patient was diagnosed with recurrent ureteral stricture against
the background of a long-standing urolithiasis and several
corrective surgical interventions; another patient (14.3%) had
recurrent post-radiation ureteral stricture after treatment of an
intestinal tumor. In one case (14.3%), the obliteration of the
ureter's lower third was pronounced a result of several surgeries
performed on the ureter; in three cases (42.9%), the ureter
obliteration was post-radiation by nature, an after-effect of
complex treatment of cervical cancer; and in one case (14.3%),
the recurrent stricture was a consequence of the tuberculous
inflamnmatory process.

Table 2. Types of previous surgical interventions

All patients in this group had a pronounced background of
comorbidities, a history of various tumor and severe systemic
diseases (Table 1). In the past, patients of the analyzed group
had undergone extensive surgical procedures: three (42.9%)
had malignant cervical cancer removed through extended
extirpation of the uterus with appendages, which was followed
by radiotherapy; three (42.9%) had abdominal surgery, one
(14.3%) in the form of hemicolectomy targeting a malignant
tumor and followed by radiotherapy, two (28.6%) — as traditional
appendectomy for destructive forms of acute appendicitis.
Besides, one patient (14.3%) had thoracolumbophrenotomy
and vertebral resection for spinal tuberculosis, another (14.3%) —
supravaginal uterine amputation (see Table 1).

Before buccal ureteroplasty, this group of women had
undergone 21 different operations on the upper urinary
system (UUS), including reconstructive, endoscopic and
drainage interventions. Considering the outcomes of the said
interventions, it should be noted that for almost all patients
(85.3%) they ended in persistent kidney drains, which signals
of a need for alternative methods of surgical treatment. Two
(28.6%) patients were offered nephrectomy, which they refused,
two more (28.6%) had nephrostomes for more than two years.

At the time of surgery, two (28.6%) patients already had lesions
of the contralateral kidney, which led to the development of chronic
kidney disease (CKD) (Table 2). In one case, blood urea was at
13.1 mmol/l, blood creatinine at 259.2 ymol/l, GFR as per the
CKD-EPI formula — 18 ml/min/1.73 m?. In another case, blood
urea was at 11.6 mmol/l, blood creatinine at 174.4 mmol/l, GFR as
per the CKD-EPI formula — 27 ml/min/1.73 m?.

At the time of admission and at other timepoints post
surgery, all patients underwent a comprehensive urological
examination that included interviewing for complaints
and history compilation, laboratory diagnostics, kidney
ultrasonography with triplex scanning of the renal arteries,
retrograde ureteropyelography, cystoscopy and ureteroscopy,
computed tomography with contrast, intravenous urography,
radionuclidography (as indicated), morphological studies.

Ne Past surgeries on UUS Contralateral kidney CKD Persistent drainage
1 Boari operation (BO) Norm No No
Transurethral bladder resection; ureter orifice endotomy + ureterorenoscopy
2 | i, | 100 i pyloneprts | Yeo | Nephvosom
US; percutaneous nephrostomy (PN)

3 BO, PN Norm No Nephrostomy

4 PN Norm No Nephrostomy

5 PN; URS + US; IN; URS + US; BO; permanent ureter stenting ICD. Chronic pyelonephritis Yes Ureteral stent

6 PN Norm No Nephrostomy

7 URS + US; URS + US; permanent ureter stenting Norm No Ureteral stent
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Table 3. Characteristics of BG ureteroplasty in the patient group
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Ne Type of surgery involving a BG Method BG length, cm Additional BG vascularization Blood loss, mi
1 Graft onlaying onto the lower third of the ureter Open 5 IM 200
5 Complete replacement qf thellgwer third of Open 6 M 150
the ureter and its orifice
3 Complete replacement of the lower third of Open 7 M 170
the ureter
4 Complete replacement of the lower third of Open 7 M 250
the ureter
5 Complete replacement of the lower third of Open 8 IM + omentum strand 200
the ureter
6 Complete replacement O.f thelllower third of Laparoscopic 6 Omentum strand, attached 300
the ureter and its orifice
7 Complete replacement qf thellgwer third of Open 7 M 200
the ureter and its orifice

Ureteroscopy was performed with an 8 Ch rigid ureteroscope
(Karl Storz; Germany), cystoscopy — with 19-22 Ch rigid
cystoscopes (Karl Storz; Germany). We used an endoscopic
stand with equipment and accessories for endovideosurgery
(Karl Storz; Germany), Image 1 SCONNECT, IMAGE 1S H3-
LINK, IMAGE 1S H3-Z, PowerLED 175 SCB, Radiance 32,
ENDOFLATOR 40, HAMOUEndomat, VIO 300 D. Ultrasound
examination (US) of the kidneys and their vessels was
performed with Philips EPIQ 5 Elite (Philips; the Netherlands),
an expert class ultrasound system; intravenous urography was
performed with a TeleKoRD-MT (MTL Company; Russia), a
telecontrolled X-ray diagnostic complex. Philips Brilliance 64
tomograph (Philips; the Netherlands) enabled spiral computed
tomography (SCT) of the retroperitoneal space. It was done in
the scanning mode, with slices 2 mm thick and subsequent
reconstruction by 0.75 mm and bolus enhancement with
Omnipak-300 solution (100 ml).

Six (83.3%) patients had a buccal flap surgically placed as
a complete replacement in the lower third of the ureter and its
orifice, and in one (14.3%) patient it was used as an onlay in the
lower third of the ureter. Of the seven women, one (14.3%) had
the operation performed laparoscopically, and for the remaining
six patients (83.7%) the surgery was open. The length of
the ureteral defect requiring replacement, as established
intraoperatively, was 5-8 cm (median — 6.5 cm) (Table 3).

Pre-surgery, the patients had their oral cavities prepared.
The process included an oral cavity checkup and sanitation,
a month long cigarette-free period and antiseptic mouthwash
application for a week before the operation.

The presence of persistent drains and a chronic
inflammatory process in the urinary system made preventive
antibiotics unpromising in these patients. Post-surgery, they
were prescribed long-term antibiotic therapy based on the
results of bacteriological examination of urine.

In all cases, BG was additionally vascularized. For example,
in five (71.4%) of them it was attached to the iliopsoas muscle

Table 4. Surgery results

(IM). In a patient that had ureteroplasty done laparoscopically
(14.3%), the flap was wrapped with an omentum strand
attached to the BG at several points; in one case (14.3%), the
vascularization was combined, it included both the IM and the
omentum strand fixed in position.

Of the six patients with tubularized BG, three (50%) had
neoureterocystoanastomosis done following the antireflux
technique (formation of a submucosal tunnel), and three
more (50%) had a direct anastomosis formed between the
tubularized BG and the bladder.

In all cases, the intraoperative blood loss was minimal
and did not exceed 300 ml (see Table 3). The surgeries lasted
220-350 min (mean time — 280 min).

The surgeries were considered successful if the disease
did not recur within 4-18 months post-surgery and there was no
need for ureteral stenting (US) or percutaneous nephrostomy (PN).

RESULTS

We continue monitoring the state of all the patients. The ureteral
stent was removed routinely six weeks after surgery. The
observation period for the patients is 4-18 months. Up to this
moment, none of cases presented recurrence of the disease
and surgery complications. Only one (14.3%) patient with CKD
has residual hydronephrosis persisting for 11 months (Table 4).

There were no intraoperative complications registered in
the analyzed group. The immediate post-surgery complications
were assessed as per the Clavien-Dindo classification. It
should be recognized that in this cohort of patients we did not
observe severe post-surgery complications. One patient with
chronic anemia needed transfusion of one dose of erythrocyte
mass to correct the blood gas transport function. On the
fourth day after the operation, another patient was diagnosed
with an incarceration of a postoperative ventral hernia, which
necessitated surgical correction under general anesthesia that
was free of complications (see Table 4).

Ne | Complications as per Clavien-Dindo, degree/type Observation, months Residual hydronephrosis Recurrent stricture/obliteration
1 No 18 No No
2 No 14 No No
3 No 10 No No
4 II/blood transfusion 12 No No
5 Illb/bowel loop incarceration 11 Yes No
6 No 4 No No
7 No 5 No No
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Control studies confirmed successful engraftment of the
BG in all cases: cystoscopy and ureteroscopy revealed the
neoureters had pink mucous membranes and their orifices
were sound. Control retrograde ureteropyelography established
full patency of the anastomosis in all patients. In the first
case, the CKD patients' laboratory test reports returned the
following figures: blood urea — 7.8 mmol/l, blood creatinine —
181.4 pmol/l, GFR as per the CKD-EPI formula —
26 mli/min/1.73 m2. The figures for the second case were: blood
urea — 8.9 mmol/l, blood creatinine — 141.6 pmol/l, GFR as
per the CKD-EPI formula — 34 ml/min/1.73 m2. The figures
reflect a moderate positive trend.

To date, none of the patients needs a kidney drain.

The following case reflects the degree of efficacy of buccal
ureteroplasty.

Patient T., 54 years old, was admitted on 05.07.2019 to the
surgical center of the Rostov Region Hospital for War Veterans
for complaining about a nephrostome.

In June 2014, the patient had undergone cystoscopy
for hematuria in the clinic at her place of residence. The
procedure revealed villous formation at the right ureteral orifice.
A transurethral resection targeting the formation followed.
Histological examination revealed a benign bladder tumor.
In January 2015, the patient developed lower back pain in the
right side; during the examination, she was diagnosed with
hydroureteronephrosis and calculi in the lower third of the right
ureter. Cystoscopy revealed no right ureter orifice but a scar inits
place. The procedures that followed were bougienage of right ureter
orifice, cold-knife endoureterotomy, ureterorenoscopy (URS)
with right side urethrolithotripsy, ureter stenting. In May 2015,
URS and US were repeated. In December 2015, the disease
recurred and was managed with wide cold-knife endotomy of
the right ureter orifice and ureter stenting. In 2016 and 2017,
the patient has undergone URS and stenting of the right ureter.
In April 2019, she developed acute right-side pyelonephritis and
was diagnosed with right-side hydroureteronephrosis (Fig. 1).
Cystoscopy failed to reliably identify orifice of the right ureter,
which was found to be impassable for the ureteral catheter
(Fig. 2). The patient has undergone percutaneous nephrostomy.
She was admitted to the surgical center for surgery.

Diagnosis: obliteration of the lower third of the right ureter.

On 06.07.2019, the patient had a complete replacement of
the lower third of the ureter with a buccal graft.

The affected and healthy tissue interface was determined
intraoperatively. The ureter, found in a conglomerate of scar-
altered tissue, was resected within healthy tissues and removed
along with the tissue. The next step was ligation of the ureteral
stump at the site of its entry into the bladder.

The length of the removed section of the ureter was 8 cm.
The calculated length of the graft allowing anastomosis without
tension was 6.5 cm. The second team of surgeons collected a
buccal mucosa graft measuring 2.2 — 7.0 cm; the flap started
on the right cheek's surface (4.5 cm) and stretched to the
mucosa of the lower lip, as per the generally accepted rules.
The flap was tubularized on a stent and additionally anchored
to the iliopsoas muscle (IM) and bladder wall with monocryl
4/0 suture material. The orifice of the neoureter was formed
using the antireflux technique, with shaping of a tunnel on the
superior lateral wall of the bladder.

The post-surgery period was uneventful. The backup drain
was removed on the 4" day; no urine leakage was detected.
The nephrostome was removed on the 5" day. The patient was
discharged on the 7" day in a satisfactory condition.

The stent was removed after 6 weeks. Kidney US scanning
made 1, 3, 6, 9 months after the operation and excretory

urography made 3 and 6 months after the operation showed
regression of hydronephrosis on the right side.

A control examination performed 12 months after (kidney
US scanning and SCT) revealed no right-side hydronephrosis
and complete patency of the neoureter (Fig. 3). The results
of the complex endourological examination were as follows:
cystoscopy revealed a newly formed slit-shaped orifice that
periodically let through urine (Fig. 4); retrograde ureterography
showed complete patency of the replaced part of the ureter,
which was moderately dilated after injection of the contrast

Fig. 1. Intravenous urography. Right-side hydronephrosis identified on the 60™
minute of the examination

Fig. 2. Cystoscopy, pre-surgery. The orifice of the right ureter cannot be found
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agent (Fig. 5); cystography uncovered no evidence of
vesicoureteral reflux; ureteroscopy showed that the neoureter's
mucosa was pink, vascularization of the BG good and the
lumen unobstructed (Fig. 6).

Thus, in the presented clinical case, reconstruction of the
distal ureter with a BG led to a complete restoration of the
kidney function and eliminated the need for persistent kidney
drain.

DISCUSSION

Since 1999, when J. H. Naude used a buccal mucosa graft to
reconstruct the ureter with strictures and obliterations for the
first time, the number of papers dedicated to the subject has
been growing steadily. Most of them describe use of a buccal
flap to remedy defects in the upper third of the ureter and the
pelvic-ureteric segment, i.e. in its proximal sections [12—-14].

The reports covering ureter's lower third reconstruction with
a BG are scarce [15-17]. According to some authors, there
are standard approaches to restoration of the distal ureter in
case of its obstruction, which renders application of BG for
the purpose unnecessary [18]. Indeed, tissues of the patient's
own UUS are considered an ideal material for restoration of
patency of the system's tracts. However, the reconstruction-
related intervention options are scarce due to the limited
volume of healthy tissues available, especially after past ureter
inflammations and surgeries [19].

Thus, a direct ureterocystoanastomosis is a viable option
only with the ureter obliterations or strictures measuring less
than 5 cm [20]. The psoas-hitch operation, which involves
mobilization of the bladder and its attachment to the psoas
muscle, allows restoring UUS defects measuring up to 10 cm,
but it needs a significant strand of muscle and practically the
entire lateral wall of the bladder, which can trigger a number
of complications and is a challenge technically [21]. The Boari
bladder flap, although effective for ureter defects up to 15 cm
long, significantly decreases the volume of the bladder and is
quite traumatic, especially when done after previous operations
on the pelvic organs. Moreover, this operation is not always
possible in case there are post-radiation changes in the small
pelvis, when finding a well-perfused bladder flap can be a
problem [22, 23].

Intestinal plastic surgery is the optimal approach for extended
strictures/obliterations of the distal ureter in somatically intact
patients, however, this technique entails a significant number
of early and late postoperative complications, including their
severe metabolic varieties, the risk of development of which
is directly related to the presence of CKD, diabetes mellitus
and other systemic diseases. Enteroplasty interventions
imply significant intraoperative trauma; they are complicated
urological operations with numerous contraindications,
including concomitant radiation enteritis [24-26]. Buccal
mucosa is particularly well-suited for transplantation into the
urinary system: it is hairless, easily accessible for harvesting,
survives well in a moist environment and has its own subepithelial
vasculature that facilitates graft revascularization. Moreover,
harvesting a buccal mucosa graft for urological reconstruction
is associated with a low number of reported complications [27].

The use of BG minimizes bladder wall allocation, eliminates
the need for traumatic mobilization of the neighboring organs
from post-radiation conglomerates, allows avoiding excessive
mobilization of the ureter and kidney and reduces the scale of
the surgery, its duration and intraoperative blood loss. Although
today it is believed that onlay ureteroplasty delivers better late-
stage results than ureter reconstruction with a tubularized BG
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Fig. 3. Contrast enhanced computed tomography, post-surgery. Arrows mark the
boundaries of the replaced ureter segment

Fig. 4. Cystoscopy, post-surgery. Dotted line marks the interface between BG
and mucous membrane of the bladder

Fig. 5. Ureteroscopy, post-surgery. Visible: successful BG engraftment, well-
vascularized pink mucosa
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[28], the number of reports supporting this belief is limited and
disallows comparative studies.

The patients from the group considered had either extensive
obliteration of the distal ureter or an extended recurrent stricture
with minimal lumen. The tissues were cicatricial, with no signs
of any blood circulation in them. We believe that onlaying a BG
onto tissue made fibrous by prolonged specific or nonspecific
inflammation, repeated surgical interventions or repeated
exposure to radiation can lead to necrosis of this BG and
recurrence of the disease. At the same time, there is no need
to isolate the entire affected part of the ureter; it is enough to
prepare a section of the bladder for formation of the new orifice.

As stated in the literature, the main materials enabling
vascularization of a BG are omentum flap and perinephric fat [29,
30]. In our case series, we used IS to support vascularization.
It also acted as a kind of framework and feeding bed for the
neoureter. Simply enveloping a tubularized BG in an omentum
flap may be insufficient for neoangiogenesis. Moreover, it
translates into a significant expansion of the replaced part of the
ureter and can also cause circular stenosis of the implantation
site due to omentum scarring [31].

CONCLUSION

The modest experience we have in using a BG to reconstruct
distal ureter in patients with extended strictures and obliterations
thereof shows that this technique is a viable option. In our
opinion, it can be the technique of choice when using the
patient's own urinary or intestinal segments is impossible or
poses a high risk, which is especially relevant for patients with
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