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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 IIIb, 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.
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Многоэтапные операции при стриктурах передней 
уретры: оценка непосредственных и долгосрочных 
хирургических результатов
М.И. Коган, В.П. Глухов, А.В. Ильяш, В.В. Митусов, О.Н. Васильев
Ростовский государственный медицинский университет, Ростов-на-Дону, Россия

Актуальность. Несмотря на прогресс, достигнутый в реконструктивной хирургии уретры за последние 20 лет, 
и принимая во внимание тот факт, что значительная часть стриктур передней уретры может быть успешно восстанов-
лена в один этап, многоэтапная уретропластика сохраняет свою первостепенную роль в лечении пациентов с наиболее 
сложными сужениями и облитерациями мочеиспускательного канала.

Цель исследования — оценить непосредственные и долгосрочные хирургические результаты многоэтапных уре-
тропластик при пенильных и бульбарных стриктурах уретры.

Материалы и методы. В исследование включено 110 мужчин в возрасте 18–84 лет, которым в 2010–2019 гг. 
выполнена многоэтапная уретропластика по поводу стриктур передней уретры. Применены техники буккальных 
и кожных аугментационных или заместительных пластик уретры. Перед операцией все пациенты были подвергнуты 
стандартному урологическому обследованию. О развитии ранних хирургических осложнений судили по записям ме-
дицинских карт, о развитии поздних хирургических осложнений — по данным обследований, включавших монито-
рирование симптомов с помощью специализированных опросников, лабораторные тесты крови и мочи, физикальный 
осмотр, урофлоуметрию и при выявлении нарушений мочеиспускания — ретроградную уретрографию и уретроскопию. 
Медиана наблюдения составила — 5 лет 2 мес.

Результаты. Ранние хирургические осложнения выявлены у 27 (24,5 %) пациентов. Хирургические вмешатель-
ства по их разрешению потребовались в 7 (31,8 %) случаях — уретро-кожные свищи (5), острая задержка мочи (1), 
гематома мошонки (1). Поздние хирургические осложнения выявлены у 33 (30,0 %) пациентов, включая 29 (26,7 %) 
случаев рецидивов стриктур уретры. Все случаи поздних осложнений отнесены к IIIb классу по системе Clavien – Dindo, 
в общей сложности проведено 49 дополнительных операций по их устранению. Первичный успех многоэтапных уре-
тропластик составил 67,3 % при медиане наблюдения 62 мес. Только 73 (66,4 %) пациента прошли все этапы планиру-
емой хирургии. Целостность уретры на всем протяжении удалось восстановить в 67 (60,9 %) случаях, самостоятельное 
мочеиспускание — в 106 (96,4 %).

Заключение. Многоэтапная хирургия стриктур передней уретры сопряжена с относительно высокими рисками хи-
рургических осложнений на каждом из этапов лечения. Вероятность хирургических ревизий осложнений может до-
стигать 31,8 %. При планировании многоэтапной уретропластики следует информировать пациентов о рисках развития 
хирургических осложнений и потенциальной возможности проведения более двух операций для достижения цели.

Ключевые слова: стриктура уретры; передняя уретра; многоэтапная уретропластика; эффективность лечения; 
хирургические осложнения; рецидив стриктур.
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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 

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
Рис. 1. Фиксация буккального графта при многоэтапной хи-
рургии: a — заместительная техника; b — аугментационная 
техника

а b

Table 1. Patient characteristics (n = 110)
Таблица 1. Характеристики пациентов (n = 110)

Indicators Values

Age, Years, М ± SD (min–max) 44.15 ± 14.64 (18–84)

Length of the urethral stricture, cm, Ме [Q1; Q3] 6.5 [4.8; 9.1]

Disease duration, years, Ме [Q1; Q3] 5.5 [1; 12.5]

Previous surgery for urethral stricture, n 62 (56.4%)

Cystostomy, n 36 (32.7%)

Etiology of the urethral 
stricture, n

traumatic 18 (16.4%)

inflammatory 38 (34.5%)

Iatrogenic 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%)

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 (Ме [Q1; Q3]) 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. 

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 IIIb of complications. 
The Clavien–Dindo class III 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 I–II 
(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%).
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Table 2. Early surgical complications in multi-stage urethroplasty according to Clavien–Dindo
Таблица 2. Оценка ранних хирургических осложнений при многоэтапной уретропластике по классификации Clavien – Dindo

Complications Treatment measures n

I Pollakiuria Preservation of the cystostome 1 (0.9%)

Urethral–cutaneous 
fistula

Prolongation of bladder drainage 9 (8.2%)

II Acute urethritis Antibacterial therapy. Prolongation of the preservation of cystostomy drainage 1 (0.9%)

Wound infection Antibacterial therapy 2 (1.8%)

Urethral-cutaneous 
fistula

Antibacterial therapy, instillation of the urethra with an antiseptic solution, 
and prolongation of the terms of preservation of the urethral catheter

7 (6.4%)

IIIa Hematoma 
of the scrotum

Revision and drainage of the scrotum 1 (0.9%)

IIIb Urethral-cutaneous 
fistula

Excision and suturing of the fistula 5 (4.5%)

Acute urinary retention Neomeatus correction 1 (0.9%)

Fig. 2. A flowchart showing the correlation of the urethral narrowing formation with urethroplasty stages and surgical interventions types 
aimed at their elimination
Рис. 2. Блок-схема соотношения развития сужений уретры с этапами уретропластик и виды хирургических вмешательств, 
направленных на их разрешение. ВОУТ — внутренняя оптическая уретротомия

Completed 
31 surgeries 
in 23 patients

Stage 1 
of surgeries in 

7 patients (8 surgeries)

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. IOUT (1) 
6. Urethrostomy (4) 
7. Cystostomy (2)

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. IOUT (1)
4. Cystostomy (1) 
5. Bougieurage (1)

Stage 1 
in 10 patients 
(14 surgeries)

Intermediate stage 
in 2 patients 

(4 surgeries + 
bougienage)Intermediate stage 

in 2 patients 
(2 surgeries)

Final stage 
in 19 patients 
(21 surgeries)

Final stage 
in 10 patients (18 surgeries)

Incomplete 
18 surgeries 
in 10 patients

Multi-stage 
urethroplasty 
in 33 patients 
(49 surgeries)

Recurrent urethral strictures 
in 29 patients

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 IIIb, 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. 
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Fig. 3. Kaplan–Mayer multiplier score for patients undergoing multi-stage urethroplasty
Рис. 3. Оценка сроков развития рецидивов уретры по кривой Каплана – Мейера для пациентов подвергнутых многоэтапной 
уретропластике

Relapse in history No relapse

Table 3. Surgical outcomes of multi-stage urethroplasty for spongy urethral strictures
Таблица 3. Хирургические результаты многоэтапной уретропластики при стриктурах спонгиозной уретры

Indicators Values

Complications including: 48 (43.6%)

•	 early 27 (24.5%)

•	 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 

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%, 

respectively, including recurrence of strictures diagnosed 
in 26.7% of cases. The primary efficacy of multi-stage 
urethral surgery at a median follow-up of 62 months was 
67.3%.

Only 66.4% of patients completed all stages of treat-
ment, spontaneous urination was restored in 96.4% of 
cases, and urethral integrity was restored in 60.9%. When 
planning for multi-stage urethroplasty, patients should 
be informed about the risks of surgical complications and 
the high probability of additional stages of surgery to cor-
rect possible complications.
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