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Abstract

Objectives: This study aimed to evaluate the reliability of internal urethrotomy in the treatment of bulbar urethral
strictures developed after transurethral resection of the prostate (TURP).

Methods: The data of 62 patients who developed bulbar urethral stricture following TURP and underwent internal
urethrotomy as a treatment method between January 2014 and March 2018 were analyzed retrospectively. The demo-
graphic data of the patients, presenting findings, operative time, urinary catheterization time, complication rates were
evaluated according to the modified Clavien classification system.

Results: The mean age of the patients was 63.46+10.75 years. Complications related to internal urethrotomy were as
follows: four patients had urethrorrhagia, three patients had urinary tract infection, two patients had hematuria, one
patient had acute urinary retention, and one patient had penile edema. The mean operative time was 31.29+16.46
minutes. When the operative complications were evaluated according to the modified Clavien classification six patients
had grade 1, four patients had grade 2, and one patient had grade 3A complications.

Conclusion: The findings of our study have led us to conclude that internal urethrotomy is a highly reliable treatment
modality in the treatment of bulbar urethral strictures following TURP.
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rethral stricture is defined as scarring of the subu-
U rethral tissue of the corpus spongiosum. It alters the
natural structure of the urethral lumen and constricts
it."! This group of diseases is among the highly complex
issues in urological practice due to its high recurrence
rates. Urethral strictures may cause many lower urinary
tract symptoms such as difficulty in urgency, frequency,
nocturia, urge incontinence and stress incontinence. Be-
sides, some of the affected patients may have pathologies
secondary to urethral strictures such as recurrent urinary

tract infections, hydroureteronephrosis, lower urinary tract
stone disease, gross hematuria, acute urinary retention
and renal failure.?3

There is no comprehensive cross-sectional study reflecting
the incidence of urethral strictures in our region. However,
according to the United States data, an average of 1.5 mil-
lion patients are diagnosed with urethral strictures under
outpatient conditions, and nearly 5000 of them are treated
inpatient. Urethral strictures occur primarily due to iatro-
genic causes. However, many factors such as recurrent uri-
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nary infections, urinary stone diseases, trauma, endouro-
logical interventions, and urethral catheter applications
play a direct role in the etiopathogenesis.® 4

Although there are many studies on the treatment out-
comes of urethral strictures, the number of publica-
tions dealing with bulbar urethral strictures following
transurethral resection of the prostate (TURP) is limited.
The aim of this study was to investigate the reliability of in-
ternal urethrotomy in the management of bulbar urethral
strictures following TURP. We used the modified Clavien
classification system in our analysis.

Methods

This study included 62 patients who underwent TURP
previously, and developed bulbar urethral strictures. They
received internal urethrotomy as a treatment method be-
tween January 2014 and March 2018. The analyses were
carried out on electronic patient records retrospectively.
We have fully complied with the Declaration of Helsinki at
every stage of the study. The analysis involved the patients’
ages, presenting findings, duration after TURP, uroflowmet-
ric evaluation before the operation, operation time, com-
plication rates and urinary catheterization time. We catego-
rized each patient individually according to the modified
Clavien classification system and evaluated the complica-
tion rates accordingly. The study involved only the patients
with no missing data.

Preoperative evaluation consisted of a physician recorded
history, urine analysis and uroflowmetry. In addition to
these, we used at least one imaging method for each
patient. The imaging modalities used were retrograde
urethrocystography, micturition cystourethrography, in-
travenous pyelography, urinary ultrasonography and ab-
dominal computed tomography. Patients who underwent
internal urethrotomy and had pathologies requiring sec-
ondary surgical interventions such as lower urinary tract
stone diseases, prostate hyperplasia, and bladder neck
stenosis were not included in the study, as they would af-
fect the reliability of the procedure.

A sterile urine culture was obtained before all endouro-
logical interventions. A 2% lidocaine gel was applied to
the urethra in the lithotomy position. Cystourethroscopy
was performed using a 19.5 Fr or 22 Fr endoscope with a
0 degree lens, and the stricture area was directly observed.
When a long segment of stricture was observed in the de-
tected area and the proximal part of the urethral lumen
could not be analyzed clearly or more than one lumen was
observed, we applied urethral stent to the patients. The
internal urethrotomy was performed by a 21-F optical in-
ternal urethrotome (Karl Storz, Germany). All fibrous tissue
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that could be identified to the proximal cut of the stricture
was completely cleared up to the normal connective tissue.
Then, the entire urethra and bladder were evaluated in de-
tail for a second time. Endourological procedures applied
to all patients were based on similar surgical principles. An
16, 18 or 20-F urethral catheter was inserted postopera-
tively. According to the depth of the pathology observed
in the endourological evaluation, the urethral catheters
remained for 3-7 days. All patients were administered pro-
phylactic antibiotics postoperatively.

Patient data were expressed as meanztstandard deviation
(minimum and maximum). We used the Statistical Package
for the Social Sciences (SPSS) 18.0 software for the data
analysis.

Results

The mean age of the 62 patients included in the study was
63.46+10.75 (51-87) years. Clinical evaluation of the pa-
tients revealed the main findings to be as follows: 54 pa-
tients presented with lower urinary tract symptoms such as
frequent urination, difficulty starting or stopping urinating,
and nocturia, while six patients had hematuria, and two
patients had urethrorrhagia. The mean duration of stric-
ture development following TURP was 14.09+10.59 (1-36)
months. Uroflowmetry analysis results showed the maxi-
mum preoperative flow rate to be 6.85+1.87 ml/sec and the
mean flow rate to be 4.16+1.35 ml/sec. The mean operation
time was 31.29+16.46 minutes, while the mean postoper-
ative urinary catheter duration was 4.29+1.46 (3-7) days. In
all patients, strictures were located in the bulbar urethra.
Mean length of stricture was 1.03+£0.2 cm. We found that
16% of the patients had positive urine culture before the
procedure. When urine cultures were examined, 7 patients
had Escherichia coli, 2 patients had Klebsiella Pneumoniae
and one patient had Enterococcus Faecalis.

Complications related to internal urethrotomy were as fol-
lows: four patients had urethrorrhagia, three patients had
urinary tract infection, two patients had hematuria, one
patient had acute urinary retention, and one patient had
penile edema. When the urinary tract infections were ex-
amined, 2 of the patients were diagnosed as cystitis and
one of them was diagnosed as epididymitis. None of the
patients had complications requiring additional hospi-
talization such as bacteremia and septicaemia. Regular
dressing change was the only intervention applied in the
patients with urethrorrhagia. Postoperative hematuria
disappeared within 24 hours requiring no additional in-
tervention such as bladder irrigation or blood transfusion.
The patient who had urinary retention was re-catheterized
and followed up for three days. At the end of this period,
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we observed no urinary retention following the removal of
urinary catheter. One patient developed penile edema as a
result of prolonged operation time and leakage of the irri-
gation solution into tissues. We did not take any additional
measures other than anti-inflammatory treatment for the
penile edema. It led to a significant decline in the edema
within seven days.

We evaluated postoperative complication rates of the pa-
tients according to the modified Clavien classification. This
classification defines Grade 1 complications as normal
changes in postoperative period. Any deviation from the
normal postoperative course without the need for pharma-
cological treatment or surgical,endoscopic and radiological
interventions. Allowed therapeutic regimens are drugs as
antiemetics, antipyretics,analgesics, diuretics, electrolytes
and physiotherapy. Grade 2 complications are defined as
cases requiring medical drugs other than the therapeutic
regimens that were allowed in Grade 1 complications such
as blood transfusion and total parenteral nutrition. Compli-
cations of Grade 3 and 4 were re-categorized within them-
selves as A and B. Cases requiring surgical, endoscopic or
radiological intervention fell into the Grade 3 complica-
tions. 3B involves those requiring general anesthesia, and
3A without general anesthesia. The cases evaluated in the
4A group of complications indicate life-threatening condi-
tions with single organ dysfunction, while 4B complications
are defined as multiorgan dysfunction. Finally, Grade 5
complications mean the patients’loss of their lives.” In this
context, six patients had Grade 1, four patients had Grade 2,
and one patient had Grade 3A complications. No patients
had life-threatening complications of Grade 4 and higher.

Discussion

Benign prostatic hyperplasia is a common pathology in
aging male population. It often causes lower urinary tract
symptoms and 29% of the cases require surgical interven-
tion. Along with advancing technological opportunities,
many authors report TURP as the gold standard in the
surgical treatment of prostatic hyperplasia, which causes
bladder outlet obstruction.”! After TURP, patients may ex-
perience early and late-stage complications such as hema-
turia, urinary system infections, prostate capsule perfora-
tion, electrolyte imbalance, urinary incontinence, bladder
neck contracture and urethral stricture.”? The incidence of
urethral stricture following TURP varies between 2.2% and
9.8%. The most common site of stricture is bulbar urethra.
8 The pathogenesis of bulbar urethral stricture following
TURP still remains unclear. However, many factors including
lack of proper lubrication during the intervention with a re-
sectoscope, leakage during energy transmission, duration
of resection, diameter and duration of the transurethral

catheter are implicated in the etiology.”-®

Urethral strictures may cause lower urinary system com-
plaints by physically preventing the flow of urine which im-
pacts the quality of life of the patients negatively. Besides,
various complications such as increased residual urine vol-
ume and urinary infections secondary to urinary retention,
renal failure, and bladder stones may occur.®# Therefore,
it is very important to diagnose urethral strictures at the
right time and to treat them appropriately. There are var-
ious imaging methods used in the diagnosis. Among the
first-line examinations are intravenous pyelography, cys-
tography, and post-miction cystography. When urethral
strictures remain untreated for a long time, bilateral hy-
dronephrosis and large-capacity bladder are observed in
intravenous pyelography. Besides, cystography examina-
tion may show trabeculation, sacculation and diverticula
as well as irregularities in the bladder wall. The increase in
residual urine volume is among the other findings in post-
micturition cystography. The lower urinary tract stones
secondary to urethral strictures are the other findings.
Micturition cystourethrography has an important role in
the diagnosis of urethral strictures. This imaging method
is frequently used in urology practices. The bladder is filled
completely with the contrast agent via a transurethral or
suprapubic catheter. Subsequently, the patient's bladder
neck and urethra are displayed during their micturition.
I Another imaging modality commonly used in patients
with urethral stricture is retrograde urethrography. In this
method, contrast material is given from external meatus.
The aim is to display the entire urethra following spot im-
ages taken in oblique position.'? If applied appropriately,
the jet flow of the contrast into the bladder neck and the
bladder can be seen. It is currently the gold standard for
the diagnosis of urethral stricture, as recognized by many
authors. If retrograde urethrography revealed a urethral
stricture after ruling out the narrow segment of the mem-
branous urethra, it should be interpreted in favor of the
pathological stricture. The patient should be in oblique
position in order to optimize the evaluation of bulbous
urethra." When performed by experienced clinicians, ul-
trasonography demonstrates urethral strictures and the
degree of fibrosis in the corpus spongiosum. Periurethral
fibrosis manifests itself during the examination as a thick-
ened, irregular and tight tissue extending into the urethral
lumen. Periurethral spongiofibrotic changes are consid-
ered to be serious when sonourethrography reveals pos-
terior shadowing and the lumen diameter <3 mm along
the maximum retrograde distention.” 2 Magnetic reso-
nance imaging (MRI) is considered as the best auxiliary
imaging method to evaluate pelvic anatomy. Multiplanar
T2-weighted MRI enables to evaluate the position of the



prostate and the amount of pelvic fibrosis. It also helps to
determine the length of the prostatomembranous defect
allowing the measurement of the distance between the
prostatic apex and the proximal corpus spongiosum, and
the urethra entry level. Multiplanar T2-weighted MRI is an
alternative to traditional radiographic methods. It is used
to identify male anterior and posterior urethral strictures,
and described as a promising examination method.”
Computed tomography is a rarely used diagnostic tool to
examine the urethra. Its indications are limited. It is aimed
to determine the fluid collection accumulated during in-
flammation in the urethra and the formation of gas after
trauma or necrotic state.'

There are many different treatment methods used for the
treatment of urethral strictures. Among them are metallic
urethral stents, urethral dilatations, buccal mucosa or ure-
throplasty options described by different graft techniques,
cold knife incision, and laser internal urethrotomy. In 1974,
a new era was started by Hans Sachse in the treatment of
urethral stricture with optical urethrotomy. Emerging tech-
nological opportunities and easy access of many clinics to
these facilities cause urologists to prefer endourological
methods in urethral strictures. The most important advan-
tage of endoscopic treatment methods is that they enable
the evaluation of the urethra as a whole and allow the sur-
gical interventions to be performed safely. Endoscopic in-
cision of the urethral epithelium and the underlying spon-
giosum tissue accompanied by visual guidance is called
internal urethrotomy.™ The bulbar urethra is known as the
most common site of anterior urethral strictures. There are
many different approaches to the problem. However, the
endoscopic urethrotomy is the first treatment method for
bulbar urethral strictures unless they are long-segmented.
More complicated surgical procedures, such as open ure-
throplasty, are considered in recurrent or very long segment
bulbar urethral strictures.'® In the management of urethral
strictures, internal urethrotomy is the most successful in the
group that involves bulbar urethra, <1.5 cm and not accom-
panied by spongiofibrosis.l'"” '® The success of the internal
urethrotomy is directly related to the clinician's knowledge
and the surgical method as is the case with many surgical
procedures. Sufficient incisional depth in the stricture area
directly affects the success rate of the operation and leads
to a significant reduction in the rate of recurrence. In or-
der to prevent possible corpus cavernosum injury, all in-
ternal urethrotomy incisions should be made at 12 o'clock
position. Deep incisions form a fistula between the corpus
cavernosum and the corpus spongiosum which may lead
to erectile dysfunction. Similarly, prolonged operation time
causes excessive irrigation solution to leak into the tissues
which can result in penile edema. Additionally, scrotal ab-
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scess, urinary retention, orchitis, urinary incontinence, epi-
didymitis, hematuria and urethrorrhagia are among the
other complications of this endourological intervention.
Previous studies reported an overall complication rate of
6.5%."%2% Complications of the patients in our study re-
vealed no life-threatening pathology of Grade 4 and higher
in any patient according to the modified Clavien classifica-
tion system. Complications were as follows: urethrorrhagia
in four patients, urinary tract infection in three patients,
hematuria in two patients, penile edema in one patient,
and acute urinary retention in one patient.

Our study has some limitations worth mentioning which
are as follows: The number of cases to be analyzed was
limited. The study was a retrospective study. Besides, the
long term evaluation of the results of treatment for urethral
strictures was not available.

Conclusion

In conclusion, the treatment modalities applied in ure-
thral strictures are still among the most prominent issues
that clinicians need to discuss with all the short and long-
term outcomes. Problems encountered in the treatment
processes include very frequently observed recurrences,
high number of hospital readmissions and negative im-
pacts on quality of life of patients. Our study evaluated
the short term complication rates. Results of the present
study showed that internal urethrotomy is a safe treatment
modality with low complication rates for the treatment of
bulbar urethral strictures following TURP. However, multi-
centered, randomized and prospective studies are needed
to support our findings.
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