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The present study aimed to evaluate and analyze the postoperative complications in
patients with open urethroplasty.

In this study, the clinical data of the medical histories of 147
patients with long urethral strictures and obliterations were retrospectively evaluated. All
patients were male and between 13 and 85 years old. The observation lasted from 6 to 18
months. Patients were examined under the accepted standards of providing urological care.
To evaluate the results and postoperative complications of surgical corrections of urethral
strictures and obliterations, all patients were divided into three groups. The difference
between the mean values was analyzed using the student t-test.

Regardless of the length and etiology of urethral stricture, reconstructive surgeries
using a skin-fascial flap were likely to have a higher rate of recurrence (56%) than patients
who underwent urethra-urethra- or urethra-prostate anastomosis (27%) and buccal urethral
anastomosis. Out of 147 patients who underwent surgery to correct urethral stricture and
obstruction, 84% had urethra-urethra- or urethra-prostate anastomosis.

During the patient’s initial request for medical help, it is important to conduct
a maximum examination to choose a rational method of surgical treatment, according
to modern standards, with a minimum probability of recurrence. However, early and late
postoperative complications and recurrence after surgical treatment are not prevented.long
term.

Urethral Obliteration; Postoperative Complications; Urethral Diseases; Urethral Strice
ture; Pathology; Plastic Surgery; Granulation Tissue
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Introduction

It is believed that the leading cause of the
development of traumatic Urethral Stricture (US) is
the negative impact of urine on the tissues
surrounding the urethra and the emerging infection.
Damage (inflammation or trauma) triggers this
multistep pathological process. According to
research by various authors, pathogenetic
development can take place in several directions:

1. Primary minor damage to the urethra — disruption
of the mucous membrane — urinary cysts —
microabscesses — proliferation —» development of
granulation tissue — stricture;

2. Primary significant injury of the urethra with its
complete necrosis — urinary cysts — microabscesses
- proliferation - development of granulation tissue
— stricture/obliteration;

3. Stricture — bulging — repeated trauma to the
urethra and urinary extravasation — progression of
fibrotic processes [%. 2],

The study of the role of spongiofibrosis - the main
process in the formation of strictures - allowed
explaining the reasons for the ineffectiveness of
urethral bogging and evaluating the results of
Internal Optical Urethrotomy (IOUT), during which
radical removal of sclerotized tissues of the urinary
canal is not performed. The only pathogenetically
determined method of treating urethral strictures is
urethroplasty, in which the narrowing is excised
within healthy tissues, while today, there is no
universal surgical technique that will be the same for
different types of strictures [3-71. The biggest difficulty
is the treatment of long strictures of the urethra.
About 200 types of urethroplasty were proposed for
surgical correction of this pathology by the end of the
20th century [& 9. Such a number of operative
methods indicates insufficient effectiveness of most
of them. Literary data indicate the absence of
standards for diagnosis and treatment of this
pathology. It has not been decided which plastic
material is more favorable for the restoration of the
urethra and the method of its fixation. Internal optical
ureterotomy provides a long-term, recurrence-free
result in only 10-35% of cases. Anastomotic
urethroplasty is performed when the length of
strictures/obliterations does not exceed 2 cm with an
efficiency of 65.2-73.1% over 5 years [10],

The fate of patients with post-traumatic distract
defects of the urethra (that is, its obliteration) is
extremely difficult conditioned upon the 40-50%
probability of recurrence. At the same time, in 2.5-
3.6% of patients, lifelong epicystostomy or perineal
urethrostomy with female-type urination is imposed,
which significantly worsens the quality of life of
patients [11-13], [n recent years, a number of effective
urethroplasty has been proposed, which increase the
lumen of the urethra conditioned upon free and
displaced flaps and grafts. Since 2003, the "Institute
of Urology of the National Academy of Medical
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Sciences of Ukraine" has been registering the
examination and treatment of patients with urinary
tract strictures/obliterations of various etiologies
and complexity. In 2003-2019, 1301 surgical
interventions were performed for US. In 147 cases,
patients underwent various types of open
urethroplasty.

The present study aimed to evaluate and analyze the
postoperative complications in patients with open
urethroplasty.

Instrument and Methods

In this study, the clinical data of the medical histories
of 147 patients with long urethral strictures and
obliterations were retrospectively evaluated. All
patients were male and between 13 and 85 years old.
The observation lasted from 6 to 18 months in 2020-
2022.

The patients were examined under the accepted
standards of providing urological care [1%16l. The
localization and length of the stricture and the degree
of spongiofibrosis were evaluated according to the
results of ultrasonography and retrograde or
micturition urethrocystography (in some patients
according to the data of spiral computed tomography,
SCT) in angiomode. All patients were examined
according to the scheme that is shown in Figure 1.

Patient complaints

Urine culture,

Calibration, | IPPS,
Uroflowmetry, Ultrasound
Urethrocystography of residual

Degree of
spongiofibrosi
s, localization,

length of US

v

Urethrocystoscopy
by a surgeon of a
specialized center

v

Choice of
treatment tactics

. L

Figure 1) Patient examination algorithm (Abbreviation: IPSS,
International Prostate Symptom Score; US, Urethral Stricture)

Regarding the types of surgical operations, patients
were divided into 3 groups:

e Group I) Buccal Urethral Plastic surgery (BUP)

e Group II) Urethra-Urethra- or urethra-prostate
Anastomosis (UUA)

e Group III) Plastic replacement with a Skin-Fascial
Flap (PSFF)

The choice of anesthesiological support was
determined based on the duration, scope of
operations, and the degree of surgical risk according
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to Charlson's comorbidity index with points of 0, 1, 2,
and more than 2 ['7], In the postoperative period,
antibiotics were prescribed (depending on the urine
culture data), and antioxidant and angiotropic
therapy was carried out. In the case of recurrent US,
physiotherapy was added to pharmacotherapy for
three months.

Thus, based on a combination of factors that
determine the characteristics of the course of the
therapy process, it is possible to identify key points of
contact between characteristic features for further
analysis within the framework of the study. The
result of this is the definition of complications that
were evaluated according to the Clavien-Dindo scale,
which since 2004 has been a standard for
communication between surgical doctors [17 18],
When perusing the publication devoted to the 5-year
experience of using the Clavien-Dindo classification,
it was found that most authors additionally introduce
the concepts of "small" and "major" complications: I
and II are classified as minor, and III-V classes are
classified as major. When evaluating postoperative
complications, we also used this division.

To separate patients according to the complexity of
urethral strictures/obliterations, the length,
localization, number of strictures, etiology,
recurrence, and severity of spongiofibrosis were
comprehensively evaluated.
Strictures/obliterations were divided into low
complexity (from 1 to 3 points), medium complexity
(from 4 to 6 points), and complex US (from 7 to 10
points) 191,

The difference between the mean values was
analyzed using the student t-test. P<0.05 was
considered the significant level.

Findings

The mean age of patients was 42.3+1.8 years, and
the mean observation duration was 16.8+2.2
months.

In the preoperative period, the disease duration
(from the onset of symptoms to hospitalization)
was up to 1 year in 45 patients, 1-2 years in 20
patients, 2-4 years in 21 patients, and more than 4
years in 61 patients. Correction of strictures and
obliterations of the urethra in the form of
reconstructive operations (UUA, PSFF, and BUP)
was found in 35 (23.8%) patients. Internal optical
urethrotomy was performed in 88 patients
(59.9%). Accordingly, strictures and obliterations
that were already amenable to surgical treatment
were considered recurrent and accounted for 123
cases (83.7%). The degree of urinary tract
symptoms was low in 5 patients (3.4%), moderate
in 8 patients (5.4%), and severe in 20 patients
(13.6%). Another 114 patients (77.5%) were
admitted to the clinic with epicystostomy drainage.
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70 patients (47.6%) were placed in group I (BUP),
65 patients (44.2%) in group II (UUA), and 12
patients (8.2%) in group III (PSFF).
All operations were performed in the typical
lithotomy position of the patient under epidural
anesthesia in 45 patients (30.6%) and total IV
anesthesia with endotracheal intubation in 102
patients (69.4%). Charlson's comorbidity index
was 0 for 52 patients (35.4%), 1 point for 52
patients (35.4%), 2 points for 24 patients (16.3%),
and more than 2 points for 19 patients (12.9%).
To evaluate the results and postoperative
complications of surgical corrections of urethral
strictures and obliterations, all patients were
divided into 3 groups, including group I: patients
without complications or with «class 1
complications (n=98, 66.7%), group II: patients
with class II-Illa postoperative complications
according to the Clavien-Dindo classification
(n=30, 20.4%), and group III: men with class IlIb-
IV complications (n=28, 19.0%). There were no
complications after Class V Clavien-Dindo surgery.
If you add up the number of all patients in groups
1, 2, and 3, the sum of patients will be greater than
147. 1t can be explained by the fact that some
patients underwent internal optical urethrotomy
in the remote postoperative period, but the
improvement after this operation was not long-
lasting and in the subsequent patients repeated
urethroplasty was performed. A comparison of all
three groups by reason, localization, length, and
type of primary surgical correction is presented in
Table 1.
More than 50% of patients in both groups had
functional epicystostomy drainage: in the first
group 46 patients (92.0%), and the second group
58 patients (59.8%). To the increase in the
complexity of surgical treatment methods, the
average operation time increased from 155.3+9.0
minutes in the first group, up to 170.4£6.6 minutes
in another group, and blood loss from 93.0+6.8 ml
to 155.0+7.6 ml, respectively. In the first group, the
average time of urethral catheterization in the
postoperative period was 19.9+0.7 days, and in the
other group, it was 19.2£0.7 days, which was not
significantly different. The postoperative bed-day
was significantly shorter in the second group
(10.4£0.5 days) compared to the first group
(21.3+1.2 days).
According to the type of surgical treatment in the
first group, the majority of patients performed
urethral-urethral or urethral-prostatic
anastomosis (n=42, 84.0%). Plastic skin-fascial
flap and buccal urethral plastic surgery were
performed for 8 patients (16.0%). In the second
group, there were changes in the number of buccal
urethral plastic surgery (n=69, 71.1%), which
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made up the majority. UUA was performed in 23
patients (23.7%), and PSFF was performed in 8
cases (8.2%).

Table 1) Comparative assessment of patients according to the
level of postoperative complications

Indicators Group I: Group II: Group III:
Clavien 0-1 Clavien II-Illa Clavien IIIb-IV
(IouT) (repeated

plastics)

Localisation

Penile 19 5 7

Bulbarny 48 21 12

Membranous 16 5 10

Prostatic 34 4 6

Length

<2 cm 5 2 1

2-7 cm 46 17 14

>7 cm 47 10 13

Type of plastic

UUA 44 10 17

BUP 51 20 9

PSFF 4 2 3

Etiology

Latrogenic 22 10 4

Post-traumatic 54 13 17

Incendiary 16 6 4

Congenital 6 1 3

Presence of 69 18 24

epicystostoma

Spinal anesthesia 28 7 15

ETA 70 23 13

Age (years) 45.5+1.8  48.2+3.2 40.4£3.0

Duration of the  6.2+0.9 6.4+1.6 7.2£1.7

disease (years)

Length of the 4.240.3 6.1+0.8" 6.9+0.6™

stricture (cm)

The sum of 7.0£0.2 8.310.3 8.6+0.3

difficulty points

(points)

P/0 bed-day 9.8+1.2 11.4+1.2 14.3+1.5

(days)

Duration of 3.310.1 3.310.2 3.310.2

anesthesia(hours)

Operation time  2.8+0.1 2.8+0.2 2.8+0.2

(hours)

Time of urethral 19.3+0.7 22.0+1.5 18.0+£0.9

drainage (days)

Time of wound  1.3+0.3 3.71£0.3 4.5+0.3

drainage (days)

Blood loss (ml)  90.0+£7.5  148.0£12.6 131.5£13.2

*Difference between groups 1 and 2 was probable (p<0.05); **Difference between groups
1 and 3 was probable (p<0.05); Abbreviation: BUP, Buccal Urethral Plastic Surgery; UUA,
Urethra-Urethral Anastomosis; PSFF, Plastic surgery with a Skin-Fascial Flap; ETA,
Endotracheal Anesthesia

According to the etiology, the patients of group 1 had
post-traumatic strictures in 54 patients (55.1%),
iatrogenic strictures in 22 patients (22.4%), post-
inflammatory US in 16 patients (16.3%), and
congenital urethral defects in 6 patients (6.1%). In
group 2, iatrogenic strictures accounted for 33.3%,
and post-traumatic strictures for 43.3%. Post-
inflammatory and congenital strictures in the second
group of patients were much smaller, 6 (20%) and 1
(3.:3%), respectively. There were 17 (60.7%) patients
in the third group with post-traumatic urethral
strictures/obliterations, 4 patients (14.3%) each had
iatrogenic and post-inflammatory urinary US, and
only 3 patients (10.7%) of this group had congenital

Iranian Journal of War and Public Health

ones. When comparing the number of patients
according to the etiology of all three groups, post-
traumatic strictures accounted for a significantly
greater number at 58.7%, followed by iatrogenic US
at 25.2%.

In group I, according to the type of surgical treatment,
the majority of patients was divided into UUA (n=44,
62.0%) and BUP (n=51, 63.8%) among all patients
who underwent surgical interventions. There were 4
patients (44.4%) in group I after PSFF. There were
more patients in group Il with complications of II-1lla
classes after BUP (n=20, 25.0%). IOUT after UUA was
performed in 10 cases (14.1%), and after PSFF in 2
(22.2%). Repeated urethroplasty was more often
performed in patients with a history of UUA in 17
patients (23.9%). There were 9 patients (11.2%) in
group III after BUP and 3 patients (33.3%) after PSFF.
The average age was significantly lower in patients of
group III (40.443.0 years), but the average duration
of the disease in this group was longer compared to
the other groups (7.241.7 years). In groups, I and I,
the average age and duration of the disease did not
differ significantly. Most patients had OU: 70.4% of
patients in group I, 60.0% in group II, and 85.7% in
group IIL. In groups II and III, the average length of
strictures/obliterations of the urethra did not differ
significantly and was 6.1£0.8 and 6.9£0.6 cm,
respectively. And in group I, the average length of the
stricture was significantly smaller compared to the
other groups and was 4.2£0.3 cm. When evaluating
the scores of the complexity of the US, the highest
score was found in group III (8.6+0.3). In group ], it
was slightly smaller (8.3+£0.3). In group I, the US
complexity score was significantly lower (7.0+0.2),
which indicates that in the study, most of the urethral
strictures were complex.

The time of urethral drainage was 12-32 days. Of
these, the catheter was removed in 53 patients
(36.1%), within 15-20 days in 67 patients (45.6%),
and more than 20 days (20-32 days) in 27 patients
(18.4%). The average time of urethral drainage in
group I was 19.3£0.7 days, in group Il 22.0£1.5 days,
and in group III 18.0+0.9 days.

The average bed-day was higher in groups I (8.9£1.2
days) and III (14.3+1.5 days), and in group II
(11.4£1.2 days) was significantly smaller than all the
studied groups. When comparing the average
drainage time of postoperative wounds, it was
3.7£0.3 days compared to 4.3+£0.3 days in group I and
1.3£0.3 days in group III. When analyzing the results
of the operations of 147 patients, one can pay
attention to an increase in the number of
replacement and augmentation buccal plastics over
the years from 4 to 69 and a decrease in the number
of Urethra-Urethra and Urethra-prostate
anastomoses from 42 to 23.

For a more detailed study of the results of surgical
corrections of long strictures and obliterations of the
urethra, depending on the year it was performed at
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the Institute of Urology of the National Academy of
Medical Sciences of Ukraine, patients were divided
into two groups. The first group consisted of 50
patients (34.0%) who were operated on from 2000 to
2014, and the second group consisted of 97 patients
(66.0%) operated on from 2015 to 2020 (Table 2).

Table 2) Comparative evaluation of the results of surgical
corrections of US depending on the years of its implementation

Indicators Group I Group II
(2000-2014) (2015-2020)
n=>50 n=97

Epicystostoma 46 (92.0) 58 (59.8)

Recidivism 16 (32.0) 15 (15.5)

Clavien 0-1 22 (44.0) 76 (78.3)

Clavien II-IIIa (IOUT) 17 (34.0) 13 (13.4)

Clavien IIIb-IV 20 (40.0) 8(8.2)

BUP 4 (8.0) 69 (71.1)

UUA 42 (84.0) 23 (23.7)

PSFF 4 (8.0) 8(8.2)

Successful result 34 (68.0) 82 (84.5)

The length of the stricture (cm) 2.8+0.3 5.3+0.4

Difficulty score (points) 4.910.2 8.5+£0.1

Wound drainage time (days) 6.3+0.4 2.240.2

Time of urethral catheterisation 19.9+0.7 19.2+0.7

(days)

Operation time (hours) 2.6£0.1 2.810.1

P/0 bed-day (days) 21.3+1.2 10.4+0.5

Blood loss (ml) 93.0+£6.8 155.0£7.6

An assessment and comparison of postoperative
complications between the two groups were carried
out: In 44.0% of patients in the first group, the p/o
period proceeded without complications or with
postoperative complications of class I, and in the
second group, this indicator was 78.3%. Class II-1lla
complications, according to Clavien-Dindo and
conducting IOUT in the distant p/o period, as a
method of treatment of relapse were observed in 17
patients of the first group (34.0%). This indicator was
13 (13.4%) in the second group, which indicates a
decrease in the number of this type of postoperative
complications from the accumulation of experience.
Recurrences of urethral strictures and obliterations
that required repeated urethroplasty were observed
in 20 patients (40.0%) of the first group and 8
patients (8.2%) of another group. This is evidenced
by the lower percentage of repeated operations in the
second group. The successful outcome of treatment
was observed in 34 patients (68.0%) of the first
group and in 82 patients (84.5%) of the second
group. There were 16 patients (32%) in the first
group and 15 (15.5%) in the second group who
underwent repeated urethroplasty in the separated
postoperative period as a result of failure of the
primary treatment.

Discussion

According to our results, when comparing the
number of patients according to the etiology of all
three groups, post-traumatic strictures accounted for
a significantly greater number at 58.7%, followed by
iatrogenic US at 25.2%. The pathogenesis of these
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two etiologies is the same because iatrogenia is an
injury to the urethra caused by the actions of medical
personnel] [20],

The time of urethral drainage was 12-32 days. Of
these, the catheter was removed in 53 patients
(36.1%), within 15-20 days in 67 patients (45.6%),
and more than 20 days (20-32 days) in 27 patients
(18.4%). The average time of urethral drainage in
group [ was 19.31£0.7 days, in group Il 22.0+1.5 days,
and in group III 18.0+0.9 days, which is consistent
with other studies [21-25],

The average bed-day was higher in groups I (8.9+1.2
days) and III (14.3+1.5 days), and in group II
(11.4+1.2 days) was significantly smaller than all the
studied groups. When comparing the average
drainage time of postoperative wounds, it was
3.7£0.3 days compared to 4.3+0.3 days in group I and
1.3£0.3 days in group III. When analyzing the results
of the operations of 147 patients, one can pay
attention to an increase in the number of
replacement and augmentation buccal plastics over
the years from 4 to 69 and a decrease in the number
of Urethra-Urethra and Urethra-prostate
anastomoses from 42 to 23, which also is consistent
with other studies [26.27],

It is important during the patient's initial request for
medical help to conduct a maximum examination to
choose a rational method of surgical treatment,
according to modern standards, with a minimal
probability of recurrence. The main methods of
surgical treatment of long urethral strictures and
obliterations are Urethra-Urethral, Urethra -
prostatic, or Urethra-vesico Anastomosis (UUA),
buccal Urethral Plasty (BUP), and Plasty with a Skin-
Fascial Flap (PSFF).

Despite the active study of research and methods of
treatment of patients with strictures and
obliterations of the urethra (OU) in the world and
own experience of treating more than 1300 patients
with various types and lengths of strictures
and obliterations of the urethra, the occurrence of
early and late postoperative complications and
recurrences after surgical treatment was not
avoided [13, 14, 28-30]

In clinical practice, internal urethrotomy is a simple
procedure and is recommended as first-line
treatment for short urethral strictures, Mazdak et al.
say [101. Internal urethrotomy refers to any procedure
that exposes the stricture by cutting it or removing it
transurethrally. The most common complication of
internal urethrotomy is recurrence of the stricture.
The success rate of treatment with internal
urethrotomy is approximately 20%. Injection of
triamcinolone significantly reduced recurrence of
stenosis after internal urethrotomy [B1 32, More
research is needed to confirm its effectiveness and
safety.

According to Sheehan et al. 5], urethral strictures
have various etiologies, most often iatrogenic or

Fall 2022, Volume 14, Issue 4



Comparative Analysis of Inmediate Results and Complications of Open Urethroplasty 430

inflammatory in the anterior wurethra and
iatrogenic/surgical or traumatic in the posterior
urethra. Diagnosis and treatment planning depend on
urethrography, which is usually performed with a
combination of retrograde urethrography and
ureteral cystourethrography to assess the anterior
and posterior urethra, respectively. Although this is
most often performed under fluoroscopy, ultrasound
urethrography is an alternative, although at the
expense of the posterior urethra, it is only visualized
using a transrectal approach [33-36],

In addition to understanding urethral anatomy,
familiarity with normal periurethral structures is
essential to avoid misdiagnoses, such as Cowper's
ducts, Littre's glands, prostate, and ejaculatory ducts.
Surgical treatment depends on the location, length,
and the number of strictures, and options range from
balloon dilation to endoscopic urethrotomy to
anastomosis and replacement urethrotomy.
Postoperative management includes urethrography
to detect potential complications, including urethral
leakage, graft failure, and recurrence of the stricture
137,38,

Pompeo et al. [?4] noted that penile cancer is a
devastating disease that is usually diagnosed late,
requiring extensive resections, causing changes in
self-esteem and body image, affecting sexual and
urinary functions, and impairing the quality of life.
They determined that penile-conserving surgery
should only be indicated for superficial penile cancer
and isolated invasive lesions. Applicants for PSS must
adhere to follow-up requirements that allow for early
detection of local recurrences [391. Quick and efficient
rescue procedures are imperative in such situations.
Pfalzgraf et al. [261 studied the indications, the
operative technique, and the results of two-stage
urethroplasty of the oral mucosa (BM) and the mesh
graft for the treatment of urethral strictures. Long
strictures with severe spongiform fibrosis are an
indication of a two-stage urethroplasty (BM and
mesh graft). Excellent results can be achieved with
both techniques with similar complication rates. The
mesh graft technique remains the last option for a
complex group of patients.

Barbagli et al. [27] conclude that the surgical treatment
of bulbar urethral strictures remains one of the most
difficult problems in reconstructive surgery. Urethral
strictures are generally classified as traumatic and
non-traumatic, depending on the etiology. Traumatic
strictures are caused by trauma and define a tear in
the urethra with obliteration of the urethral lumen,
ending in fibrous fissures between the ends of the
urethra. Traumatic obliteration of strictures requires
cross-sectioning of the urethra to completely remove
the fibrous tissue covering the ends of the urethra [40l,
In contrast, nontraumatic and unobstructed urethral
strictures require augmentation of the urethral plate
with oral mucosa grafts. Nowadays, it is still difficult
to choose the right surgical intervention to repair the
stenosis of the eyeball without obliteration.
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Conclusion

During the patient's initial request for medical help,
it is important to conduct a maximum examination to
choose a rational method of surgical treatment,
according to modern standards, with a minimum
probability of recurrence. However, early and late
postoperative complications and recurrence after
surgical treatment are not prevented.
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