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Multi-stage surgery for anterior urethral strictures:
assessment of immediate and long-term surgical outcomes

Mikhail I. Kogan, Vladimir P. Glukhov, Anna V. Ilyash, Valeriy V. Mitusov, Oleg N. Vasiliev

Rostov State Medical University, Rostov-on-Don, Russia

BACKGROUND: The progress made in reconstructive urethral surgery over the past 20 years has shown the effectiveness
of one-stage repair of anterior urethral strictures. Nevertheless, multi-stage urethroplasty retains its primary role in the treat-
ment of patients with the most complex urethral narrowing and obliterations.

AIM: To evaluate the immediate and long-term surgical results of multi-stage urethroplasty for penile and bulbar urethral
strictures.

MATERIALS AND METHODS: The study included 110 men aged 18-84 years who underwent multi-stage urethroplasty
for the anterior urethral structures in 2010-2019. The techniques of buccal and skin augmentation or urethral replacement
plastics were applied. Before surgery, all patients underwent a standard urological examination. Early surgical complications
were evaluated from medical records. Late surgical complications were determined according to examinations that included
symptomatic assessment with specialized questionnaires, laboratory tests of serum and urine, physical examination, uroflow-
metry, and retrograde urethrography and ureteroscopy (if urinary disorders were detected). The median follow-up was 5 years
and 2 months.

RESULTS: Early surgical complications were detected in 27 (24.5%) patients. Surgical interventions to resolve them were
required in 7 (31.8%) cases: urethrocutaneous fistulas (5), acute urinary retention (1), scrotal hematoma (1). Late surgical
complications were detected in 33 (30.0%) patients, including 29 (26.7%) cases of recurrent urethral strictures. All late compli-
cations cases were classified as Clavien-Dindo IlIb, and a total of 49 additional operations were performed to eliminate them.
The primary success rate for multi-stage urethroplasty was 67.3 % with a median follow-up of 62 months. Only 73 (66.4%)
completed all stages of the planned surgery. Urethral integrity throughout its entire length was restored in 67 (60.9%) cases,
spontaneous urination in 106 (96.4%) cases.

CONCLUSIONS: Multi-stage surgery for anterior urethral strictures is associated with relatively high risks of surgical com-
plications at each stage of treatment. The probability of surgical revision of complications can reach 31.8%. Patients should be
informed about the risks of developing surgical complications and the potential for more than two surgeries to achieve treat-
ment goals when planning multi-stage urethroplasty.

Keywords: urethral stricture; anterior urethra; multi-stage urethroplasty; treatment success; surgical complications;
recurrence.
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MHoro3TanHble onepauuu Npu CTPUKTYpax nepegHen
YpPeTpbl: OLleHKa HeNnoCpPeACTBEHHbIX U A0/IrOCPOMHbIX
XUPYpPruyeckux pe3ynbTaToB

M.WU. Koran, B.I1. [nyxos., A.B. Unbsw, B.B. Mutycos, 0.H. Bacunwes

PocToBcKuiA rocynapcTBeHHbIN MeAULMHCKMIA YHUBepcuTeT, PocToB-Ha-[loHy, Poccus

AxkmyaneHocms. HecMoTps Ha mporpecc, AOCTUTHYTHIM B PEKOHCTPYKTUBHOW XMPYpriv ypeTpbl 3a nocnegHue 20 ner,
W MPUHUMaA BO BHUMaHWe TOT (aKT, YTO 3HauMTeNbHas YacTb CTPUKTYP NepeaHeii YpeTpbl MOXKeET BbiTb YCMeLLHO BOCCTAHOB-
JIeHa B O[IMH 3Tar, MHOroaTanHas ypeTpon/acTuka CoXpaHseT CBOK0 MepBOCTENEHHYH Pofb B JIEYEHUW MALMEHTOB ¢ Hambonee
CIIOKHBIMM CYXEHUSIMU W 0BNIMTEpaLMAMIU MOYEUCTYCKATENbHOMO KaHana.

Lleny uccnedoeaHuss — oUEHUTb HENOCPEACTBEHHBIE U AONTOCPOYHbIE XUPYPrUYECKUE pe3yNbTaTbl MHOMO3TaNHbIX ype-
TPOMAACTUK NpY NEHWILHBIX M BYNbOapHBIX CTPUKTYpax ypeTpbl.

Mamepuaner u Memodel. B uccnepgosanue BrtoueHo 110 mMyxumH B Bospacte 18-84 net, kotopbimM B 2010-2019 rr.
BbIMOJIHEHA MHOr03TanHas YpeTponaacTvka Mo MoBOAy CTPUKTYP nepenHeii ypeTpbl. [pUMeHeHbl TEXHUKM OyKKanbHbIX
M KOXHbIX ayrMeHTaLMOHHbIX UM 3aMEeCTUTENbHBIX MNAacTUK ypeTpbl. [lepen onepauuet Bce nauneHTbl 6binv NoABEPrHYTHI
CTaHAapTHOMY YponorndyeckoMy obcnepoBaHuio. O pasBUTUM paHHUX XUPYPTUYECKUX OCIOKHEHWA CYOUNM MO 3anucaM Me-
LVLMHCKMX KapT, 0 PasBUTMM MO3LHUX XUPYPTUYECKUX OCIIOKHEHWUA — MO LaHHbIM 00Ce0BaHUiA, BKIKYABLUMX MOHUTO-
pUpOBaHME CUMMTOMOB C MOMOLLbH) CMELMAnM3MpoBaHHLIX OMPOCHUKOB, Iab0paToOpHbIe TECTbI KPOBU U MOUM, U3MKaNbHbIA
0CMOTP, YPO(IOYMETPUIO W NMPU BbISBAIEHUM HAPYLLEHWUI MOYENCTYCKaHUS — PeTpOrpajHyto ypetporpaduio 1 ypeTpocKonuio.
MepuaHa Habnopenus coctaBuna — 5 neT 2 Mec.

Pe3synbmamel. PaHHWe xvpypruyeckue ocnoXHeHus BoisBneHbl Y 27 (24,5 %) nauneHToB. Xvpypruyeckve BMeLLaTesb-
CTBa Mo ux pa3peLueHunio notpebosanuck B 7 (31,8 %) cnydasx — ypeTpo-KoxHble cBuLLm (5), ocTpas 3agepxka mMoum (1),
rematoMa MowwoHku (1). Mo3aHue xupypryeckue ocnodHeHus BbiseneHbl y 33 (30,0 %) naumenToB, Brtovas 29 (26,7 %)
C/ly4aeB peLmanBoB CTPUKTYP ypeTpbl. Bee ciyyan no3gHux ocnoxHeHui otHeceHsl K lIlb knaccy no cucteme Clavien - Dindo,
B 00LLUeN CNOXKHOCTM MPOBeAEeHo 49 AOMOMHUTENBHBIX ONepaLyMi Mo WX ycTpaHeHuto. MepBUYHbIN yCnex MHOro3TanHbIX ype-
Tponnactuk coctasun 67,3 % npu Meamare Habnopenus 62 mec. Tonbko 73 (66,4 %) naumreHTa npoLLy Bee 3Tanbl MiaHUpy-
€MOMi Xvpypruu. LienocTHocTb ypeTpbl Ha BCEM NPOTSXEHUM Y,aNoch BOCCTaHOBUTL B 67 (60,9 %) cnydasx, camocTosTeNbHoe
Mouemcnyckanne — B 106 (96,4 %).

3aknoyeHue. MHorosTanHas Xvpyprus CTPUKTYp nepeaHen YpeTpbl COnpsXeHa ¢ 0THOCUTENIbHO BbICOKUMU PUCKaMM XU-
PYPrUYECKMX OCIOKHEHWN Ha KaXKAOM M3 3TanoB jiedeHus. BeposaTHOCTb XMPYpPryeckux peBusmii OCIOXKHEHMIA MOXET [0-
cturatb 31,8 %. pn nnaHMpoBaHWUM MHOT03TaNHOW YPETPONIACTMKY criedyeT MH(DOPMMPOBaTb NALMEHTOB 0 PUCKaX pasBUTUA
XMPYPrUYECKUX OCIOXHEHMIA U NOTEHLMANbHON BO3MOXHOCTM NpoBeAeHUs boniee ABYX onepaumin s AOCTUKEHNS Lieu.

KnioueBble cnoBa: CTpUKTYpa ypeTpbl; NepeaHss ypeTpa; MHOro3TanHas YpeTponiacTuka; 3GpheKTUBHOCTb NIeYeHUS;
XUPYPruyecKne 0CNOXHEHUS; PeLMANB CTPUKTYP.
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BACKGROUND

Strictures of the anterior urethra may be subject to
resection, augmentation, or replacement techniques for
urethroplasty, whereas single-stage surgical treatment
is preferable [1-3]. However, in several patients with the
most complex stricture and obliteration of the urethra,
single-stage techniques have a high risk of failure or are
not applicable at all [4, 5]. Mehrsai et al. [6] revealed
that every tenth patient has at least one complicating
factor detrimental to surgical outcomes and disallowing
the implementation of a one-stage approach. Primarily,
this includes the presence of pronounced changes in local
tissues, such as massive spongiofibrosis caused by bala-
nitis xerotica obliterans; cicatricial change of surrounding
tissues after failed surgeries, including for hypospadias
in children; extended obliteration of the urethra; urethro-
cutaneous fistulas; and abscess and infection of para-
urethral tissues. In such cases, reconstructive urologists
choose multi-stage surgery [7-9].

The efficiency rates of multi-stage urethroplasty vary
between 20% and 100% [10-12]. Such a wide range of
data is quite possibly due to differences in patient char-
acteristics, plastic materials and techniques used, and
criteria for evaluating efficiency. In this article, we pres-
ent our 10-year experience of staged surgical treatment
of patients with spongy urethral strictures.

The study aimed to evaluate the immediate and long-
term surgical results of multi-stage urethroplasty for
penile and bulbar urethral strictures.

MATERIALS AND METHODS

This single-center, retrospective, observational, un-
controlled study included patients who underwent sur-
gery in 2010-2019. The study was approved by the local
independent ethics committee of the Rostov State Medi-
cal University (Protocol No. 13/21 dated September 09,
2021).

The inclusion criteria were as follows: age <18 years,
strictures located in the spongy part of the urethra, and
multi-stage urethroplasty surgery. The exclusion crite-
ria were as follows: strictures of the proximal urethra
(membranous and prostatic), stenoses of the urethroves-
ical anastomosis and bladder neck, previously untreated
congenital anomalies (hypospadias and epispadias), and
any other urethral surgery that does not meet the in-
clusion criteria. The primary endpoint of the study was
the early occurrence of surgical complications at various
stages of treatment, and the secondary endpoint was the
detection of late surgical complications, including stric-
ture recurrence, which was defined as the urethra stric-
ture that developed after the final stage of urethroplasty
and characterized by a decrease in the maximum urine
flow rate of <10 mL/s, with an increase in the volume
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of residual urine of >50 mL, which were confirmed by
radiological and/or endoscopic methods of evaluation and
required repeated intervention (bougieurage, catheteriza-
tion, and surgery).

Perioperative evaluation of the patients. Before sur-
gery, all patients underwent a standard urological exami-
nation, which included a detailed analysis of complaints
and case history, physical examination, laboratory blood
and urine tests, ultrasound examination of the urinary
system, and uroflowmetry. The extent, localization, and
degree of stricture narrowing were assessed by urethro-
cystography and/or urethrocystoscopy.

The development of early surgical complications was
determined based on the medical records, and that of
late surgical complications, including disease recurrence,
was determined according to examinations performed
3, 6, and 12 months after surgery during the first year
of monitoring and then annually. When necessary, pa-
tients contacted the clinic beyond the scheduled visits.
Follow-up included monitoring of symptoms using spe-
cialized questionnaires, laboratory blood and urine tests,
physical examination, uroflowmetry, and, if urinary dis-
orders were detected, retrograde urethrography and ure-
teroscopy to assess the causes of obstructive micturition.
The average follow-up period was 63.6 + 33.11 (9-131)
months, with a median of 5 years 2 months.

Surgical techniques. The study used staged techniques
for dermal and buccal urethroplasty. In multifocal lesions
of the urethra, multi-stage surgery could combine der-
mal and buccal techniques and was also supplemented
by the use of the vaginal tunic of the testis or resection
techniques.

During surgery using skin flaps, at stage 1, mar-
supialization of the urethra was performed; at stage 2,
either a longitudinal islet ventral flap on the feeding dar-
tos fascia (Orandi) or the Johanson technique was used.
In some cases, with bulbous strictures or bulbopenile
strictures, the scrotum skin was used at stage 2 accord-
ing to the modified methods of Orandi—Kogan, Duplay, or
Denis Broun.

In surgery using a graft of the oral mucosa, replace-
ment or augmentation plasty was performed through the
ventral sagittal urethrotomy approach (Fig. 1). Variants
of stages and their combinations (1, marsupialization of
the urethra or excision of the modified urethra; 2, graft
fixation; and 3, tubularization of the urethra) depended
on the severity of inflammatory changes in the urethra,
state of the paraurethral tissues, presence or absence of
the urethral platform, and degree of the narrowing and
length of the stricture.

Statistical analysis. Data processing was performed
using the SPSS Statistics version 26.0 (IBM Corp.,
Armonk, NY, USA). The descriptive characteristics of the
indicators were calculated, and the subordination of the
indicators to the normal distribution law was tested.
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Fig. 1. Fixation of the buccal graft in multi-stage surgery:
a — substitution technique; b — augmentation technique

Puc. 1. Oukcaums bykkanbHoro rpadTa npu MHOrO3TanHoN Xu-
PYPruM: @ — 3aMecTUTeNbHas TeXHUKa; b — ayrMeHTaLMoHHas
TeXHUKa

For quantitative indicators with a normal distribution, the
arithmetic means, root-mean-square deviation (M + SD),
and range of maximum and minimum values (min-max)
were calculated; in other cases, medians and interquar-
tile range (Me [@,; Q;]) were calculated. For qualitative
indicators, absolute (n) and relative frequencies (%) were
estimated. The functions of the relapse-free course and
the calculation of the cumulative probability of developing
a relapse were examined using the Kaplan—Meier test.

RESULTS

The study included 110 patients who underwent
staged augmentation or replacement urethroplasty
for anterior urethral strictures in the Urology Clinic
of the Rostov State Medical University in 2010-2019.

Table 1. Patient characteristics (n = 110)
Tabnuua 1. Xapaktepuctvku naumenTos (n = 110)

Tom 12,N°4,2027

Yponarm4eckve BeNoMocTy

The clinical characteristics of the patients are presented
in Table 1.

In this study, 73 (66.4%) of 110 patients completed all
stages of the planned surgery to restore the urethra, and
37 (33.6%) completed treatment at stage 1 or interme-
diate stages. Urethroplasty was not completed because
the patient refused to continue treatment due to satisfac-
tion with the quality of urination achieved at the stage of
formation of a temporary urethrostomy (83.8%) or high
risks of complications and poor outcomes of subsequent
surgery (10.8%). The development of life-threatening
complications of concomitant diseases caused incom-
plete urethroplasty in 5.4% of the cases.

As regards early surgical complications, urethrocu-
taneous fistulas were common, and they were regis-
tered in 21 (19.1%) patients (21/27%-77.8%), whereas
only 5 (4.5%) required excision and suturing of the
fistula with Clavien-Dindo class Illb of complications.
The Clavien-Dindo class Il of complications was regis-
tered in 1 (0.9%) case (1/27%-3.7%) of encysted hema-
toma of the scrotum, which required revision with drain-
age, and 1 (0.9%) case (1/27%-3.7%) of acute urinary
retention after stage 1 of urethroplasty, which required
surgical correction of the neomeatus. Other complica-
tions (pollakiuria, acute urethritis, and infectious and in-
flammatory changes in the postoperative wound) did not
require additional measures to eliminate them or were
stopped conservatively with Clavien-Dindo classes |-l
(Table 2).

The majority (21/27%-77.8%) of early surgical com-
plications were registered in patients who had completed
multi-stage urethroplasty after urethral tubularization
(17/27%-63.0%) or urethral tubularization with simulta-
neous buccal graft fixation (4/27%—14.8%).

Indicators Values

Age, Years, M + SD (min—max) 4415 + 14.64 (18-84)
Length of the urethral stricture, cm, Me [Q;; Q;] 6.5[4.8; 9.1]
Disease duration, years, Me [Q;; Q,] 5.5[1;12.5]
Previous surgery for urethral stricture, n 62 (56.4%)
Cystostomy, n 36 (32.7%)
Etiology of the urethral traumatic 18 (16.4%)
stricture, n inflammatory 38 (34.5%)
latrogenic 39 (35.5%)
idiopathic 15 (13.6%)
Localization of the urethral stricture, n penile 51 (46.4%)
penile bulbous 25 (22.7%)
bulbous 11 (10.0%)
multifocal 23 (20.9%)

DOl https://doiorg/10.17816/uroved115220
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Table 2. Early surgical complications in multi-stage urethroplasty according to Clavien-Dindo
Ta6nuua 2. OLeHKa paHHNX XMPYPrUYECKUX OCIOXHEHUIA MPU MHOT03TamHoi ypeTponacTuke no kiaccudmkaumum Clavien — Dindo

Urology reports (St. Petersburg)

Complications Treatment measures n
| Pollakiuria Preservation of the cystostome 1(0.9%)
Urethral—cutaneous Prolongation of bladder drainage 9 (8.2%)
fistula
I Acute urethritis Antibacterial therapy. Prolongation of the preservation of cystostomy drainage 1(0.9%)
Wound infection Antibacterial therapy 2 (1.8%)
Urethral-cutaneous Antibacterial therapy, instillation of the urethra with an antiseptic solution, 7 (6.4%)
fistula and prolongation of the terms of preservation of the urethral catheter
llla Hematoma Revision and drainage of the scrotum 1(0.9%)
of the scrotum
llb Urethral-cutaneous Excision and suturing of the fistula 5 (4.5%)
fistula
Acute urinary retention Neomeatus correction 1(0.9%)

Long-term results. With further monitoring at various
stages of urethroplasty, 33 (30.0%) patients who had an-
kylurethria were subjected to repeated surgical interven-
tions. In addition, in 5 (4.5%) of these cases, the disease
course was complicated by partial fibrosis of the buccal
graft, formation of urethral-cutaneous fistulas, infectious
and inflammatory infiltrates of paraurethral tissues, and
urethral stones, which occurred in both isolation and
combination. All late complications were classified as
Clavien-Dindo class Illb, and a total of 49 additional
surgeries were performed to eliminate them (Fig. 2).
Moreover, ankylurethria was diagnosed in 22.6% (7/31)

of patients who received only one-stage of treatment,
27.0% (15/63) of patients who underwent two stages, and
56.3% (9/16) of patients who underwent three or more
stages. Urethral narrowing was detected in 40.7% (11/27)
of patients in multi-stage urethroplasties using skin flaps
and 28.1% (16/57) of cases when using buccal grafts.
Ankylurethria that developed after the final stage
of urethroplasty was regarded as a recurrence of ure-
thral strictures, and ankylurethria that occurred after
stage 1 or intermediate stages of surgery was con-
sidered disease progression associated with the inad-
equate intraoperative assessment of the fibrous zone.

Completed
31 surgeries
in 23 patients

: !

Stage 1
of surgeries in

7 patients (8 surgeries))

Intermediate stage
in 2 patients
(2 surgeries)

in 19 patients
(21 surgeries)

Multi-stage Incomplete
urethroplasty 18 surgeries
in 33 patients in 10 patients
(49 surgeries) - T
| Stage 1 Intermediate stage |
l in 10 patients (2" 2 patients
Final stage (14 surgeries) SUgeries

bougienage)

1. Resection of the urethra with
terminal anastomosis (3)

2. Marsupialization of the ure-
thra (5)

1. One-stage urethroplasty,

buccal graft (1)

2. Marsupialization of the ure-

thra (1)

1. Resection of the urethra with
terminal anastomosis (1)

2. One-stage urethroplasty
and buccal graft (4)

3. One-stage urethroplasty
and skin flap (6)

4. Two-stage urethroplasty
and buccal graft (3)

5. 10UT (1)

6. Urethrostomy (&)

1. Cystostomy (2)

Final stage
in 10 patients (18 surgeries)

1.Resection of the
urethra with termi-
nal anastomosis (1)

2. One-stage urethro-
plasty and buccal
graft (1)

3. Marsupialization of
the urethra (12)

1.Resection of the
urethra with termi-
nal anastomosis (1)

2. Marsupialization of
the urethra (1)

3.10UT (1)

4. Cystostomy (1)

5. Bougieurage (1)

Y.

Recurrent urethral strictures

in 29 patients

Fig. 2. A flowchart showing the correlation of the urethral narrowing formation with urethroplasty stages and surgical interventions types

aimed at their elimination

Puc. 2. bnok-cxema COOTHOLUEHWS Pa3BUTUS CYXEHWI YpeTpbl C 3TanaMu ypeTpomnacTuK M BUAbl XMPYPTUYECKUX BMELLATeNbCTB,
HarnpaBneHHbIX Ha UX paspeLueHue. BOYT — BHyTpeHHsis ONTUYECKas YPeTpoToMus
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Tom 12,N°4,2027
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Fig. 3. Kaplan-Mayer multiplier score for patients undergoing multi-stage urethroplasty
Puc. 3. OueHKa cpoKoB pa3BuUTWS peLMaMBOB YpeTpbl No Kpuon KannaHa — MeWepa Ans NauMeHTOB MOLBEPrHYTbIX MHOr03TanHoM

ypeTponnacTuke

Table 3. Surgical outcomes of multi-stage urethroplasty for spongy urethral strictures
Tabnuua 3. Xvpypruieckue pesynbTaTbl MHOTOITaMHO YPETPONIACTUKM NPU CTPUKTYPaX CMOHTMO3HOI YpeTpbl

Indicators Values
Complications including: 48 (43.6%)
« early 27 (24.5%)
o late 33 (30.0%)
Relapses 29 (26.7%)
Primary efficiency 74 (67.3%)
Reconstruction of the urethra 67 (60.9%)
Recovery of urination 106 (96.4%)

Based on this definition, stricture recurrence was diag-
nosed in 29 (26.7%) patients. The greatest risk of dis-
ease recurrence was noted during the first months of the
follow-up. The minimum cumulative probability of recur-
rence was 0.7 and remains constant after 60 months of
follow-up (Fig. 3).

In general, surgical complications were registered
in 48 (43.6%) patients. Moreover, both early and late
complications were noted in 12 (10.9%) cases, and sur-
gical interventions were required in 35 (31.8%) cases.
However, 4 (3.6%) patients failed to restore natural
urination. The primary success rate of multi-stage ure-
throplasty, defined as the absence of surgical complica-
tions requiring repeated surgeries on the urethra and/or
permanent bougieunage, was 67.3% of successful uri-
nary restorations at a median follow-up of 62 months.
The main indicators of the surgical efficiency of multi-
stage urethroplasty for spongy urethral strictures are
presented in Table 3.

DISCUSSION

Nowadays, almost every case of multi-stage urethral
surgery is based on the original Johanson technique, de-
veloped back in the 1950s. The general principle of this

DOl https://doiorg/10.17816/uroved115220

technique consists of the fact that the affected urethra
is dissected first in the longitudinal direction, and the
created edges of the urethra are then sutured to the skin
of the penis or scrotum, depending on the stricture lo-
cation. Thus, the narrowed urethra remains open, and
the neomeatus is displaced proximally in a hypospadias
position. This is considered stage 1 of the Johanson sur-
gery. Stage 2 of the Johanson surgery mainly consists of
urethra retubularization around the urethral catheter and
is performed no earlier than 3 months after stage 1 [13].
After Johanson, surgeons Turner-Warwick (1968),
Gil-Vernet (1966), and Blandy (1968) improved the tech-
nique of staged urethroplasty, but the same idea is al-
ways followed [14-16].

In some patients, the urethral plate may be of poor
quality even several months after marsupialization.
In these cases, it is necessary to dissect dorsally the fi-
brous or ischemic plate and enlarge the urethra using a
free graft placed on the surface of the cavernous bodies
[17-20]. The original technique of Bracka (1995) includes
the excision of the scar tissue of the urethra and fixa-
tion of the graft at stage 1 of treatment [19], whereas
modified techniques involve the use of a graft at stage 2
of surgery with simultaneous tubularization of the ure-
thra [8, 21]. Proponents of modified techniques believe
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that the use of the oral mucosa as dorsal “overlays” at
stage 2 of treatment enables us to avoid the risks of graft
contracture and retraction, which are often noted when
using it at stage 1, explaining this by the physiological
characteristics of the mucous membrane and requiring
the presence of a moist environment, which cannot be
ensured during graft fixation without its synchronous clo-
sure inside the urethral canal [8].

Although classically referred to as “two-stage” ure-
throplasty, this surgery may include more stages, be-
cause of its main techniques (1, marsupialization of
the urethra; 2, excision of the altered urethra; 3, graft
fixation; 4, tubularization of the urethra), depending on
the clinical characteristics of cases, can be performed
at different time intervals and theoretically require more
than two stages. In addition, the rates of revisions nec-
essary to eliminate complications occurring at different
stages indicate that the two-stage urethroplasty may
become multi-stage. For example, in a series of cases,
the frequency of revisions due to graft shrinkage or any
other causes reached 50% [22-24]. Given these circum-
stances, the term “staged urethroplasty” or “multi-stage
urethroplasty” was suggested [22, 25]. The use of this
terminology will also contribute to the formation of more
realistic expectations in patients regarding the treatment
duration. Furthermore, only half (according to some
data, only a third) of the respondents undergo stage 2 of
surgery [26].

CONCLUSION

Multi-stage surgery for anterior urethral strictures is
associated with relatively high risks of surgical compli-
cations at each stage of treatment, with rates of early
and late surgical complications of 24.5% and 30.0%,
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