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Abstract Introduction and Objectives Urethral stricture is a complex pathology of multiple
etiologies, and of unknown incidence in our country. There are multiple options for the
management of urethral stricture, from minimally invasive procedures, like urethral
dilation or direct vision internal urethrotomy, to open surgical reconstruction using
excision and primary anastomosis (EPA), or augmented urethroplasty with tissue graft.
The aim of the present study is to describe the characteristics of the patients managed
with urethral reconstructive surgery in a reference center in eastern Colombia.
Methods Observational retrospective cohort study. Data was obtained from patients
undergoing urethral reconstructive surgery at the institution from August 2013 to
December 2017. All of the surgeries were performed by the same surgical team. The
clinical and demographic variables were collected, and the validated urethral stricture
surgery patient-reported outcome measure (USS-PROM) questionnaire was applied.
Results A total of 56 patients were included in the study, 26 patients (46.4%)
underwent excision and primary anastomosis (EPA), and 30 (53.6%) underwent graft
urethroplasty. The average age at the time of the intervention was 53.3 years old. The
most frequent etiology was trauma, and themean length of the stenosis was 1.7 cm for
the EPA group, and 3 cm for the graft urethroplasty group (p¼0.009). A history of
previous surgery was found in 66% of the patients, and radiotherapy in 2 patients.
The mean follow-up was of 14months (range: 0–52months), observing similar success
rates for both techniques. Despite of the small sample size, when analyzing the Kaplan-
Meier curves, we observed a tendency of a better response in the group without
previous treatments and with stenosis with a length< 2 cm.
The rate of postoperative complications was of 23%, with no statistical difference
between the 2 groups. The USS-PROMquestionnaire was applied to 29 patients, finding
that 27 out of 29 respondents were satisfied with the results of the procedure, and all of
them would recommend it to another person.
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Introduction

The term urethral stricture refers to a scar formation process
that involves the urethral epithelium and/or the erectile tissue
of the spongiosa (spongiofibrosis).1 It may be secondary to
urethral catheterization, to urological instrumentation, to trau-
ma, to inflammatory processes,2 and in some cases it may be
idiopathic.1

Until a few years ago, most cases of urethral stricture
were secondary to inflammatory processes; however, now-
adays the main cause of this pathology is iatrogenic.2,3

The real incidence of urethral stricture worldwide is
unknown. It is estimated that in industrialized countries it
is close to 0.9%.2 In our country, we do not have statistics on
the incidence of this disease.4

There are multiple management options depending on the
characteristics of the stricture, from minimally invasive pro-

cedures, such as urethral dilation or internal urethrotomy, to
open urethral reconstruction by excision and primary anasto-
mosis (EPA), or augmented urethroplasty with tissue graft.

Endoscopic management by direct vision internal urethrot-
omy is generally reserved for patients with short bulbar
urethral strictures<1cm, achieving success rates between 50
and 75%, but with high recurrence rates.5 Despite this, ure-
throtomy remains the main method of treatment used by
urologists in the United States in up to 90% of the cases.6 In
contrast, thesuccess ratesofEPA in thebulbarurethra is>90%,7

and in patients managed with oral mucosa graft, taking into
account all the different techniques available, it is>85%.8–10

Although endoscopic management is still the most widely
used approach for the management of urethral strictures,
surgical management with urethroplasty has been increasing
in recent years, mainly in academic practice scenarios and in
reference centers.11

Conclusions The results of our study show that urethral reconstruction surgery
performed in an experienced center is associated with a good success rate, and that
patients are satisfied with the result of the procedure.

Resumen Introducción y objetivos La estrechez uretral es una patología compleja, de etiología
múltiple e incidencia aún desconocida en nuestro país. Existen múltiples opciones de
manejo dependiendo de las características de la estrechez, desde procedimientos
mínimamente invasivos, como la dilatación uretral o uretrotomía interna, hasta la
reconstrucción uretral abierta mediante escisión y anastomosis primaria (EPA) o cirugía
de ampliación con injerto.
El objetivo de este estudio es describir las características de los pacientes llevados a
cirugía reconstructiva uretral en un centro de referencia del oriente colombiano.
Métodos Estudio observacional de cohorte retrospectiva. Se obtuvieron datos de
pacientes sometidos a cirugía reconstructiva uretral en la institución desde agosto de
2013 hasta diciembre de 2017. Todas las cirugías fueron realizadas por un mismo
equipo quirúrgico. Se recolectaron las variables clínicas y demográficas, y se aplicó el
cuestionario USS PROM validado a español.
Resultados Se incluyeron 56 pacientes en el estudio: 26 pacientes (46,4%) fueron
sometidos a EPA y 30 (53,6%), a uretroplastía con injerto. La edadmedia al momento de
la intervención fue de 53,3 años. La etiología más frecuente fue traumática, y la
longitud media de la estenosis fue de 1,7 cm para el grupo de EPA, y de 3 cm para el
grupo de uretroplastía con injerto (p¼0.009). Se encontró antecedente de cirugía en
66% de los pacientes, y radioterapia en 2 pacientes.
La media de seguimiento fue de 14 meses (0–52 meses), observando una tasa de éxito
similar para ambas técnicas. A pesar de la muestra pequeña, al analizar las curvas de
Kaplan-Meier observamos una tendencia a una mejor respuesta en aquellos pacientes
sin tratamientos previos, y con estenosis menor de 2 cm.
La tasa de complicaciones postoperatorias fue de 23%, sin diferencias estadísticamente
significativas entre ambos grupos. Se aplicó telefónicamente el cuestionario USS PROM
a 29 pacientes, y se encontró que 27/29 estaban satisfechos con el resultado de la
cirugía, y todos la recomendarían a otra persona.
Conclusiones Los resultados de nuestro estudio muestran que la cirugía de recon-
strucción uretral realizada en un centro con experiencia se asocia a una buena tasa de
éxito, y que los pacientes se encuentran satisfechos con el resultado de esta.
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The objective of the present study is to describe the
characteristics of patients undergoing urethral reconstruc-
tive surgery in a reference center in eastern Colombia.

Methods

An observational retrospective cohort study was performed.
Data was obtained from an anonymized database of patients
undergoing perineal urethroplasty in our institution from
August 2013 to December 2017. We excluded patients
managed only with urethral dilatations, internal urethrot-
omy, perineal urethrostomy, and those whowere lost during
follow-up. All of the surgeries were performed by the same
surgical team.

The clinical and demographic variables were collected, and
the urethral stricture surgery patient-reported outcomemea-
sure (USS-PROM) questionnaire validated in Spanish was
applied by telephone to 29 patients. The patientswere divided
into twogroups according to the typeofprocedureperformed:
EPA and graft urethroplasty group. The characteristics of each
groupwere analyzed, as well as the success rate, complication
rate, degree of satisfaction and,finally, thepatientswere asked
if they would recommend the procedure to another person.
The data was analyzed in IBM SPSS Statistics for Macintosh,
Version 25.0. The p-valuewas set at 0.05 for all of the analyses.

Results

A total of 56 procedures performed on 48 patients were
included in the present study. The average age at the time of
the intervention was 53.3 years old. A total of 25 patients
(44.6%) had undergone a previous urethral dilation, and 37
(66%) had undergone a previous urethral surgical procedure
(internal urethrotomy or urethroplasty). Two patients had a
history of pelvic radiation therapy (►Table 1).

A total of 26 patients underwent EPA, and 30 underwent
graft urethroplasty. The most frequent etiology was trau-
matic (41%), and the mean length of the stenosis was 1.7 cm
for the EPA group, and 3 cm for the graft urethroplasty group
(p¼0.009). The most frequent location was the bulbar
urethra, followed by the penile urethra. The mean follow-
up timewas of 14 months (range: 0–52months). We found a
similar success rate between the EPA technique and the graft

urethroplasty group at the end of the follow-up (75.45 versus
76.6%) (►Table 2 and Graphic 1).

Despite the small sample size, when analyzing the
Kaplan-Meier curves, we observed a tendency of better
success rate in those patients without previous treatments,
and in those with a stenosis<2 cm, although these differ-
ences were not statistically significant. (Graphics 2 and 3)

►Table 3 describes the postoperative complications, the
most frequent being urinary tract infection (UTI) (8.9%).
There were no statistically significant differences in compli-
cations between EPA and graft urethroplasty (53.8 versus
46.1%, p¼0.541).

The USS-PROM questionnaire was applied to 29 patients
by telephone, in which they were instructed to rate their
health status after surgeryon a scale from0 to 100,finding an
average of 84.1 points (range: 50–100, standard deviation
[SD]: 12.63), and regarding lower urinary tract symptoms,
they had an average score of 3.83 (range: 0–16, SD: 4.96);
additionally, we conducted the International Index of Erec-
tile Function-5 (IIEF-5) questionnaire with a mean of 16.45
points (5–25, SD: 7.32), indicating mild to moderate erectile
dysfunction (ED). We asked the degree of satisfaction with
the surgery. A total of 27 patients (93.1%) were satisfied with
the result of the surgery, and all of them would recommend
the procedure to another patient.

Discussion

Initially, the treatment of urethral stricture consisted on
urethral dilations until the appearance of internal urethrot-
omy, described by Sachse in 1972.12 These procedures were
considered the choice of treatment since they are minimally
invasive, simple to perform, ambulatory and low-cost.4,13

Despite this, it is known since 1997 that there are no
statistically significant differences regarding the rate of suc-
cess between urethral dilation and internal urethrotomy,14

and that the long-term recurrence rate is of up to 82% with
these procedures.2 It has also been shown that repeated
internal urethrotomy is not cost-effective nor clinically use-
ful,15 with stricture recurrence rates of up to 61% in
48 months,16 and of 68% in 98 months;2 therefore, in the
last decade, urethroplasty has been positioned as an elective
surgery in most of the patients, since it is the therapeutic
approach with the greatest success rate, and with the least
possibility of stricture recurrence.11,15,17,18

In our study, the most frequent etiology of stricture was
traumatic (41%), followed by iatrogenic (21%); these results
are similar to those documented by Contreras-García et al, in
their studywith patients from Valle del Cauca.4 Zheri et al, in
their cohort study in Pakistan, reported that most of the
strictures were idiopathic (32%), followed by inflammatory
(17%), and, in last place, traumatic (16%).19 On the other
hand, in developed countries, themain causes of stricture are
idiopathic and iatrogenic.20,21

It has been shown that previous surgical intervention in
the stricture (either with urethral dilation or internal ure-
throtomy), increases the risk of recurrence,19 and that it is a
predictor of therapeutic failure after urethroplasty.22 One

Table 1 Patient Characteristics

Age (years old) 53.3 (range: 13–78; SD: 17.2)

Length (cm) 2.4 (range: 0.3–9; SD: 1.78)

Previous
cystostomy�� (n, %)

33 (58.9%)

Presurgical urethral
dilation (n, %)

25 (44.6%)

EPA (n, %) 26 (46.4%)

Graft urethroplasty (n, %) 30 (53.6%)

Abbreviation: EPA, excision and primary anastomosis; SD, standard
deviation.
��Patients managed with cystostomy prior to surgical correction.
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third of our patients had previously been operated with
internal urethrotomy (66.1%), and almost half of them
(44%) had gone through a protocol of urethral dilation, which
could have been related with our final results.

Prior studies have shown success rates of>90% for ure-
thral strictures managed with EPA, and of>85% for those
treated with graft urethroplasty. In our study, the success

rate was similar in both techniques (75.45 versus 76.6%),
being lower than those reported by other series. This can be
associatedwith the high rate of previously operated patients,
and the traumatic etiology of the stricture, both of them
being risk factors for therapeutic failure.22,23 Additionally,
our definition of therapeutic failure was defined as any
urethral dilation after surgery, which increases the number

Table 2 Results by Groups: Excision and Primary Anastomosis and Graft Urethroplasty

EPA Graft urethroplasty p-value

No. Patients 26 30 0.7570

Age (years old) (median) 54.35
(range: 13–78; SD: 17.6)

52.47
(range: 15–75; SD: 17.1)

Length of stricture in cm (median) 1.76
(range 0.5–5; SD: 1.2)

3.02
(range 0.3–9; SD: 1.9)

0.0092

Location of stricture:

Meatal /sub meatal 0 2

Penile 1 11

Bulbar 18 13

Bulbomembranous 6 3

Pan urethral 0 1

Etiology of stricture

Post traumatic 16 7

Inflammatory 1 8

Iatrogenic 5 7

Idiopathic 4 8

Surgical time (minutes) 236.3 (120–360) 266.2 (72–420) 0.0936

Follow up (months) 14.58 (1–54) 13.13 (0–52) 0.8114

Success rate 19 (75.45%) 23 (76.6%) 0.7570

Complications 7 (53.8%) 6 (46.1%) 0.541

Abbreviation: EPA, excision and primary anastomosis; SD, standard deviation.

Graphic 1 Survival estimates. Excision and primary anastomosis (EPA) and graft urethroplasty.
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of patients considered as therapeutic failures. Nonetheless,
from a subjective point of view, when applying the USS-
PROMS tool on our patients, we found that themean score for
obstructive urinary symptoms was low, that the satisfaction
grade of the patients was of 93%, and that all of the patients
would recommend the procedure to other patients. These
results show the high impact of the surgery in the quality of
life of the patients. Erickson et al described 2 forms to define
success in the management of a reconstructive urethral
surgery: an anatomical one, defined as the adequate and
not difficult introduction of a flexible cystoscope (16 Fr)
through a reconstructed urethra, and a functional one,
defined as the feeling of improvement in the obstructive
urinary symptoms by the patient.24

Graphic 2 Survival estimate. Urethral stricture less or greater than 2 cm.

Graphic 3 Survival estimates. Patients with or without previous treatment.

Table 3 Postoperative Complications

COMPLICATIONS
(n, %)

13
(23.2%)

UTI 5 (38.5%)

Surgical wound infection 1 (1.7%)

Deep venous thrombosis 2 (15.4%)

Post operative neuropraxia 2 (15.4%)

Perineal pain 1 (1.7%)

Erectile dysfunction 1 (1.7%)

Vesicocutaneous fistula 1 (1.7%)
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The real incidence of ED after urethroplasty is not known
yet; nonetheless, the current literature reveals low rates of de
novo ED.25 When we applied the IIEF-5 scale postoperatively,
we found amild tomoderate prevalence of ED, but sincewe do
not countwithpreoperativedata,we cannotget to conclusions
regarding ED.

Our study has limitations, since it is retrospective, with a
small sample size, and no objective presurgical data (Interna-
tional Prostate Symptom Score [I-PSS], International Index for
Erectil Function (IIEF-5), uroflowmetry), that could allow us to
better compare the data. Lastly, our definition of therapeutic
failure only takes into account the symptoms referred by the
patient, and does not take into account anatomic or functional
studies, such as cystoscopy, cystography, or urodynamics,
which does not allow us to expand our definition to the ones
used in more recent studies.24

Our results show high success rates in patients with
urethral stricture managed with urethroplasty, as well as a
notable improvement in the quality of life in these patients,
with a follow-up time of>1 year.

Conclusions

The results of our study show that urethral reconstruction
surgery performed in an experienced center is associated
with good success rates, that patients are satisfied with the
results of the procedure, and that all of them would recom-
mend it to other patients.
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