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Abstract
Introduction:  Urethral stricture disease (USD) is a common urological problem. The aetiology of strictures
has been changing. Different treatment modalities are available.
Objectives:  To present the pattern and management of USD in Port Harcourt.
Subjects and  methods: This was a retrospective study of all cases of USD treated in Port Harcourt Teaching
Hospital between 2005 and 2015. All the case notes of patients treated for USD were retrieved. Data on
demography, aetiology, site, treatment and outcome of treatment of USD were collated and analyzed using
SPSS 20.0.
Results:  Within the period, 194 patients with urethral stricture were treated. There were 188 males (96.9%)
and 6 females (3.1%). The mean age was 48 ±  9.24 SD years. One hundred and forty four strictures (74.22%)
were due to trauma. Of these, 37 (19.07%) were iatrogenic and 107 (55.15%) resulted from road traffic
accidents, fall astride, etc. Forty eight (24.75%) and 2(1.03%) had post inflammatory and malignant urethral
strictures respectively.
Eighty two patients (42.27%) had anterior urethral stricture; while 78 (40.20%) had posterior urethral

strictures. Twenty eight (14.43%) patients had long segment stricture involving both anterior and poste-
rior segments. Twenty four and 71 patients had substitution and anastomotic urethroplasties respectively.
One patient had penectomy for malignant stricture while 61 had endoscopic surgery. Twenty two percent
had complications including: bleeding, wound infection and re-stricture. The stricture recurrence rate was
11.34%.
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Conclusion:  Trauma is the leading cause of USD in Port Harcourt. Iatrogenic strictures were common.
Urethroplasty gives satisfactory outcome. Efforts should be made to reduce urethral injuries.

© 2016 Pan African Urological Surgeons’ Association. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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(55.15%) resulted from road traffic accident, pelvic fracture and
Introduction

Urethral stricture is the narrowing of the calibre of the urethra caused
by the presence of a scar consequent on infection or injury [1]. It
is one of the commonest complications of urethral injuries. It is
one of the oldest known urological diseases [2]. Ancient Egyptians
treated stricture diseases 4000 years ago [3]. It is a common problem
worldwide affecting mainly the male urethra [4]. Stricture disease
can have profound impact on quality of life. It may lead to urinary
tract infection, bladder calculi, fistulae, sepsis, and ultimately renal
failure [5].

Urethral stricture could be congenital/idiopathic or acquired [6].
Acquired urethral strictures may arise from iatrogenic cases follow-
ing catheterization, surgery or instrumentation; traumatic strictures
from straddle injuries or pelvic fractures and infectious or inflam-
matory strictures caused by gonorrhoea or lichen sclerosis [6–8].

A multitude of treatment modalities have evolved aiming to cure
these patients but none has proven to be suitable for all types of
strictures [9]. Repeated urethral bouginage was the predominant
modality in Africa. Direct visual internal urethrotomy (DVIU) is
increasingly being performed with the advent of endoscopy [4].
Urethroplasty is the most effective method for definitive correction
of urethral stricture disease and this approach is generally considered
to be the gold-standard of treatment [6,10,11].

The cause of urethral stricture disease varies with geographical loca-
tion. The most common cause of urethral stricture in Nigeria was
inflammatory. This picture has remained so in Zaria [12]. The aetiol-
ogy was later discovered to be mostly traumatic in Nnewi and Lagos
[13,14]. The traumatic urethral stricture are becoming increasingly
important on our environment due to increase in civil violence
especially cult activities and accidents following boat mishap in
Niger Delta region in Nigeria. Endoscopic urological procedures
are increasingly performed in Port Harcourt, hence the possibility
of increase in iatrogenic strictures. The pattern of urethral stricture
disease in Port Harcourt is yet to be determined. This study is to
highlight the aetiology, treatment and outcome of urethral stricture
disease in Port Harcourt, Niger Delta region of Nigeria.

Subjects  and  methods

This was a retrospectively study of all patients who had urethral
stricture disease in University of Port Harcourt Teaching Hospi-
tal between January 2005 and June 2015. The total number of
patients who had surgical interventions for urethral stricture sur-
geries were obtained from the theatre and wards records. Their case
notes were retrieved from medical records department. Information
about patient’s demographic characteristics, clinical presentation,

investigations, treatment, complications and outcome of treatment
were extracted.

f
F

ollowing trauma, the patients who had urethral injuries had diver-
ion of the urine via suprapubic catheters except in cases that we
onsidered the injuries minimal; in such instances we made sin-
le attempts at urethral catheterisations. Results of the full blood
ount, serum electrolytes, urea and creatinine, urinalysis, urine cul-
ure and sensitivity were checked for each patient before and after
urgery. Also, the patients’ voiding cystourethrogram (VCUG), ret-
ograde urethrogram (RUG) or cystoscopy results were evaluated.

e also checked patients’ clinical conditions before corrective sur-
eries were performed. All patients had definitive surgical correction
fter six months or more following trauma. The choice of treatment
odality was individualized. Patients with short segment strictures

ad urethral dilatation, direct visual internal urethrotomy or anasto-
otic urethroplasty. Patients who had long segment strictures had

 form of substitution urethroplasty in one or 2 stages as the case
ay be.

he various treatment modalities performed for the patients
ere recorded. Silicone coated Foley’s catheter for patients post-
peratively initially, later silastic catheters were routinely used for
ll patients after surgery. These catheters were retained for six
eeks after surgery before they are removed. We routinely use
eri-operative antibiotics. Usually fluoroquinolones were given for
bout a week and then continued with urinary antisepsis such nitro-
urantoin until the urethral catheter was removed. The outcome
f treatment was determined by clinical improvement. Results of
ost-operative pericatheter imaging studies were recorded.

ost-management complications were sought for and recorded. Ini-
ially, subjective assessment of urinary flow using visual assessment
nd patients’ report were adopted, but lately objective assessment
ith uroflowmetry was being used for follow-up. The data obtained

rom the above records was analyzed using SPSS version 20.00 and
resented as charts, tables and figures.

esults

here were 194 patients treated for urethral stricture within the study
eriod. The youngest patient was 4 years while the oldest was 82
ears. The mean age of the patients was 48 ±  9.24 years. As shown in
able 1, the peak age incidence was between 20 and 39 years (n  = 78;
0.2%). There was a male preponderance with a male-to-female
atio 31.3:1.

rauma constituted the commonest aetiological factor for urethral
tricture (n  = 144; 74.22%). Of this, 37 patients’ stricture (19.07%)
ere due to iatrogenic causes from poor techniques of urethral cathe-

erization and endoscopy while the remaining 107 patients’ stricture
all astride injuries over blunt edges, including the edge of canoes.
orty-eight patients (24.75%) had post inflammatory urethral

http://creativecommons.org/licenses/by-nc-nd/4.0/


74 O.N. Ekeke, O.E. Amusan

Figure  1  Aetiological factor of urethral stricture.

Table  1  Age and sex distribution of urethral stricture.

Age (years) Number (%) Sex

0–19 14 (7.22) Male
20–39 78 (40.20) Male
40–59 54 (27.84) Male
60–79 41 (23.71) Male

5 (2.57) Female
>80 1(0.51) Male

1 (0.51) Female

Total 194 (100) Male – 188
Female – 6

Table  2  Sites of urethral stricture.

Site Number (%)

Bulbar 78 (40.20)
Prostatic 9 (4.63)
Membranous 69 (35.57)
Fossa navicularis 4 (2.07)
Female Urethral 6 (3.10)
Long segment 28 (14.43)

Total 194 (100)
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Table  3  Treatment modalities for urethral stricture.

Procedure Number %

Urethroplasty substitution 24 12.37
Anastomotic 71 36.61
Penectomy 1 0.51
Dilatation 37 19.07
Endoscopy (DVIU) 61 31.44

Total 194 100.0
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tricture while 2 patients (1.03%) had malignant urethral stricture
s shown in Fig. 1.

our patients (2.07%) had associated fistulae. Three patients
1.54%) had urethro-cutaneous fistula and 1 (0.51%) patient had
esico-cutaneous fistula with fracture head of the femur.

able 2 showed the site of stricture, 78 patients (40.20%) had stric-
ure at bulbar urethra, this was closely followed by stricture at
embranous urethra (n  = 69; 35.57%), 28 patients (14.43%) had

ong segment urethral stricture, 9 patients (4.63%) had prostatic ure-
hral stricture. Also, 4 patients (2.07%) presented with stricture at
ossa navicularis, 6 patients (3.10%) were female with short segment

rethral stricture. c
inety five patients (48.98%) had urethroplasty. Out of these sub-
titution urethroplasty was done in 24 patients (penile skin island
ap n  = 22, buccal mucosal n  = 2), while 71 patients had anastomotic
rethroplasty. Direct vision internal urethrotomy (DVIU) was done
or 61 patients (31.44%), 37 patients (19.07%) had serial urethral
ilatation and 1 patient with malignant urethral stricture had total
enectomy. The type of treatment administered is shown in Table 3.

orty two patients (21.64%) had various types of post-operative
omplications. Twenty two patients (11.3%) had re-stricture and

 patients (3.6%) had infection. The infections were due to epi-
idymoorchitis in 2 patients who had DVIU while 5 patients had
urgical site infection following urethroplasty. Direct vision inter-
al urethrotomy had the highest complication rate. Out of 61 patients
ho had this procedure 8 patients had bleeding while 13 patients
ad re-stricture that warranted repeated procedure and urethroplasty.
leeding occurred in 13 patients (6.70%), this occurred in 8 patients

4.12%) who had DVIU; the procedure was abandoned in 4 patients
ue to false passage and significant urethral bleeding, though none
f the patient had blood transfusion. Also 4 patients had bleeding
fter urethral dilatation though these were minimal and 4 patients
ad re-stricture due to poor compliance with dilatation schedule
Table 4).

ne hundred and seventy two patients (88.7%) had satisfactory out-
ome in their treatment. There was no mortality recorded in the
ourse of treatment.
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Table  4  Post-management complications of urethral stricture.

Procedure Complications

Bleeding (n) Infection (n) Re-stricture (n)

Substitution urethroplasty 1 2 1
Anastomotic urethroplasty 2 3 4
Urethral dilatation 2 0 4
DVIU 8 2 13
Penectomy 0 0 0
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Total 13 

Discussion

Urethral stricture is a common disease in men [15]; it is rare in
women [16,17]. Since men have a longer urethra than women, ure-
thral stricture is more common in men than women [18]. In this
study, there was male preponderance with male to female ratio of
31.3:1. Among the female, it is commoner in the elderly [19], and
all female urethral strictures in this study occurred above the age of
60 years. In elderly menopausal women, lack of oestrogen causes
atrophic vaginitis and urethral stenosis with poor urinary flow and
urinary retention [20].

Stricture of the urethra has been reported to be more common in men
less than 45 years [21]. This was also the picture in our study where
92 patients (47.42%) were below 40 years. Forty one patients within
the age range of 60–69 years had urethral stricture while above 80
years only 2 patients (1.02%) had stricture disease. This observation
may be attributed to the fact that trauma is the leading cause of the
stricture in the study. Trauma is known to be more common in active
highly mobile young men.

All strictures in this study were acquired as has been reported else-
where [22,23]. At present, trauma is the leading cause of stricture
worldwide [24,25]. Inflammatory conditions have been implicated
in some arrears of Africa [7,12]. More than 74% of patients in
this study had post-traumatic urethra stricture disease, this distantly
followed by inflammatory causes in 48 patients. The main causes
of trauma in this study were road traffic accidents with associated
pelvic fracture, fall astride objects, and gunshot injuries to the per-
ineum. Militancy, cult-related violence, and the use of motor cycles
as a means of transport also contributed to urethral injuries in our
region. Since our city is in the riverine Niger Delta, canoe is used
very often for fishing as well as a means of transport. Fall astride
over the edge of a canoe is not an uncommon cause of urethral
injuries and subsequent urethral stricture in our centre.

Iatrogenic causes of urethral stricture are rising [26]. This picture
differed from a report in Nnewi [13]. Iatrogenic injuries caused
by wrong sized, poorly lubricated urethral catheters; inexperi-
enced heath personnel, and urinary tract instrumentation occurred
in almost a quarter of the traumatic cases. Recent introduction of
endourology in this centre may have contributed to these cases of
iatrogenic strictures. Learning curve and use of inappropriate sized
instruments as well as failure of adequate lubrication of endoscopes
may contribute to the observed iatrogenic strictures. Iatrogenic stri-

ctures have also been caused by inexperienced interns who pass
wrong sized and inadequately lubricated urethral catheters. The bal-
loons of some of these catheters were sometimes inflated within the
urethral lumen. All these lead to injuries to the urethral with the
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esultant strictures. Three patients had catheter associated urethral
trictures following prostatectomy. All had silicone coated catheters
fter prostatectomy. We now routinely used silastic catheters.

ost-inflammatory strictures did not play as much role in this study
s has been previously reported [12]. Use of antibiotics for treatment
f urethritis reduces that progression to spongiofibrosis and strict-
res. This may be responsible for the observed low contribution of
nflammation as a major cause of USD in this study.

alignant urethral stricture is rare [27]. This may explain the fact
hat only 2 patients were seen in this study.

tricture can be divided into two main types, anterior and posterior
hich differ not only in the location but also in their underlying
athogenesis [28]. In this study, 56% of the stricture occurred in
nterior urethra, this is similar to report in Nnewi [13] where 51.6%
f traumatic strictures were in anterior urethra. Distraction defects
re processes of membranous urethra associated with pelvic frac-
ure [29]. About 40% of our patients had posterior urethral stricture
embranous (35.5%), prostatic (4.6%). This is comparable to 37%

eported by Nwofor and Ugezu [13].

lthough various means of reconstructing the urethra exist, the best
echnique has not yet been clearly defined [30]. The treatment of
rethral stricture includes urethral dilatation [10,17,19]. Several
ethods for urethral dilation exist, including dilation with a bal-

oon, filiform and followers, urethral sounds, or self-dilation with
atheters [28]. Urethral sounds were commonly used in this centre.
ougienage (dilatation) of the urethral stricture is the oldest form
f treatment and was used even in the pre-Christian era [31]. Thirty
even patients (19.07%) had this procedure. The indication included
atients with short-segment USD; who did not accept definitive
urgical treatment or who were not suitable for major surgery [31].

irect vision internal urethrotomy (DVIU) is performed by making
 cold-knife transurethral incision to release scar tissue, allowing
he tissue to heal by secondary intention at a larger calibre and
hereby increasing the size of the urethral lumen [28]. Overall, stud-
es have shown no difference in recurrence rates following urethral
ilation versus internal urethrotomy [32,33]. Many studies have
valuated the benefit of placing a urethral catheter after urethro-
omy, although no consensus has been reached to date on whether
o leave a catheter and, if so, for what duration [34,4,35–37] in
his series, 61 patients (31.44%) had DVIU with all patients had

rethral catheterization after the procedure. Some studies have eval-
ated the efficacy of injectable agents such as mitomycin C [28]
nd triamcinolone [38,39] into the scar tissue at the time of DVIU
o decrease the recurrence rate. Some patients were given triamci-
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olone in this series; this practice is new in our centre, therefore no
reliminary results available for comparison. We usually decide to
o urethroplasty if DVIU is not fully satisfactory after 3 attempts.

rethroplasty is the gold standard for the treatment of urethral
tricture disease [6,40,41]. The choice of technique for urethro-
lasty for an individual case largely depends on the expertise of
he surgeon, size and site [29]. Anastomotic urethroplasty was the
ommonest surgical intervention in this study, 71 patients (36.61%)
ad the procedure, while 24 patients (12.37%) had substitution
rethroplasty. Anastomotic urethroplasty was done for mainly short
egment bulbar urethral stricture. It involves total excision of the
tricture, spatulation of the two ends and end to end anastomotic
29].

ubstitution urethroplasty is performed for long segment bulbar, or
enile urethral stricture. Most of our urethroplasties were done at
ne stage as had been reported elsewhere [42–44]. Flaps or grafts
an be used. Penile skin island axial was used in 22 patients while

 patients had buccal mucosal as graft.

he treatment of urethral stricture is associated with complications
45–48]. The complications depend on the modality of treatment.
leeding either haematuria or haematoma formation, in 25 patients,
ound infection in 7 patients and re-stricture in 22 patients were

he commonest complications. DVIU had the highest complication
ate, 54% of patients who had DVIU had associated complication.

ost patients were follow-up for at least 18 months after surgery. For
ome patients, good urinary stream were adjudged using patients’
eport and occasionally, visual assessment of the urinary flow.
ecently, uroflowmetry has been incorporated into the evaluation
f patients. This gave objective assessment of the urinary flow.

ver 88% patients had satisfactory outcome. Those with com-
lications were treated accordingly. Infections were treated with
ppropriate antibiotics. The causes of re-stricture in this study
ere: wrong choice of appropriate method treatment method

specially DVIU and dilatation, excessive spongiofibrosis from gun-
hot injuries and difficult anastomoses especially in membranous
rethral strictures. Re-stricture was treated with either open ure-
hroplasty or dilatation depending on initial treatment and extent of
tricture.

onclusion

rethral stricture occurred in all age groups. Trauma was the lead-
ng cause in our environment. Iatrogenic strictures were significant.
ulbar urethra was mostly affected and urethroplasty was the main-

tay of treatment with satisfactory outcome. Direct vision internal
rethrotomy is relatively new, and has been gaining acceptance for
ingle, short segment urethral stricture. Post-operative follow-up
ecord has been poor in the past. The use of uroflowmetry has
rovided objective assessment of the success rate recently.
nforcement of traffic rules will reduce road traffic accidents.
ositive engagements of youths will reduce civilian violence and
ilitancy. Improved skills will reduce iatrogenic urethral injuries.

[

O.N. Ekeke, O.E. Amusan

ontribution  to  knowledge

he aetiology, treatment and outcome of treatment of urethral stric-
ure in our subregion presented for the first time. This study has
hown that civilian violence, militancy and disregard to traffic rules
ontribute significantly to urethral injuries with attendant urethral
trictures. Introduction of endourologic procedures to our sub region
as increased the contribution of iatrogenic component of urethral
tricture in this part of the world.

uthours’  Contribution

.N. Ekeke – conception of study, manuscript preparation, data
ollection, final write up (60%)

.E. Amusan – Data collection, statistical analysis, manuscript
reparation (40%).

onflict  of  interest

one declared.

ource  of  funding

one declared.

thical  approval

btained.

eferences

[1] Barbagli G, Montorsi F, Guazzoni G, Larcher A, Fossati N, Sansalone
S, et al. Ventral oral mucosal onlay graft urethroplasty in non-traumatic
bulbar urethral strictures: surgical technique and multivariable analysis
of results in 214 patients. Eur Urol 2013;64(September (3)):440–7.

[2] Datta B, Rao MP, Acharya RL, Goel N, Saxena V, Trivedi S, et al. Dor-
sal onlay buccal mucosal graft urethroplasty in long anterior urethral
stricture. Int Braz J Urol 2007;33(2):181–6.

[3] Mundy AR. Management of urethral stricture. Postgrad Med J
2006;82(August (970)):489–93.

[4] Buckley JC, Heyns C, Gilling P, Carney J. SIU/ICUD consultation on
urethral strictures: dilation, internal urethrotomy, and stenting of male
anterior urethral strictures. Urology 2014;83(3 Suppl):S18–22.

[5] Santucci RA, Joyce GF, Wise M. Male urethral stricture disease. J Urol
2007;177:1667–74.

[6] Mundy AR, Andrich DE. Urethral strictures. BJU Int 2011;107:6–26.
[7] Fall B, Sow Y, Mansouri I, Sarr A, Thiam A, Diao B, et al. Etiology

and current clinical characteristics of male urethral stricture disease:
experience from a public teaching hospital in Senegal. Int Uro Nephrol
2011;43(4):969–74.

[8] Cooperberg MR, McAninch JW, Alsikafi NF, Elliott SP. Urethral recon-
struction for traumatic posterior urethral disruption: outcomes of a
25-year experience. J Urol 2007;178(5):2006–10.

[9] Mungadi IA, Mbibu NH. Current concepts in the management of ante-
rior urethral stricture. Nig J Surg Res 2006;8(3–4):102–10.

10] Wong SS, Narahari R, O’Riordan A, Pickard R. Simple urethral dilata-
tion, endoscopic urethrotomy, and urethroplasty for urethral stricture

disease in adult men. Cochrane Database Syst Rev 2010.

11] Jordan GH, McCammon. Surgery of the penis and urethra. In: Wein AJ,
editor. Campbell-Walsh Urology. 10th ed. Philadelphia, PA: Elsevier
Saunders; 2012. p. 956–1000, chap 36.

http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0245
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0250
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0255
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0260
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0265
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0270
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0275
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0280
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0285
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0290
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295
http://refhub.elsevier.com/S1110-5704(16)30084-4/sbref0295


[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
results of urethroplasty. J Urol 2003;170:90–2.

[48] Eltahawy EA, Virasoro R, Schlossberg SM, McCammon KA, Jordan
GH. Long-term follow-up for excision and primary anastomosis for
anterior urethral strictures. J Urol 2007;177:1803–6.
Urethral stricture in Port Harcourt 

12] Ahmed A, Kalayi GD. Urethral stricture at Ahmadu Bello University
Teaching Hospital, Zaria. East Afr Med J 1998;75(10):582–5.

13] Nwofor AME, Ugezu AI. Urethral stricture management. Experience
at Nnewi South East Nigeria. Afr J Urol 2004;10(2):107–11.

14] Tijani KH, Adesanya AA, Ogo CN. The new pattern of urethral stric-
ture disease in Lagos, Nigeria. Niger Postgrad Med J 2009;16(June
(2)):162–5.

15] Anger JT, Buckley JC, Santucci RA, Elliott SP, Saigal CS. Trends in
stricture management among male Medicare beneficiaries: underuse of
urethroplasty? Urology 2011;77:481–5.

16] Schwender CE, Ng L, McGuire E. Technique and results of urethro-
plasty for female stricture disease. J Urol 2006;175:976.

17] Smith AL, Ferlise VJ, Rovner ES. Female urethral strictures: success-
ful management with long-term clean intermittent catheterization after
urethral dilatation. BJU Int 2006;98(July (1)):96–9.

18] Selius BA, Subedi R. Urethral stricture. Available from: http://www.
mayoclinic.org/urethral-stricutre [Accessed 01.04.14].

19] Santucci RA, Payne CK, Saigal CS. The urologic diseases in America
Project. Office dilation of the female urethra: a quality of care problem
in the field of urology. J Urol 2008;180(5):2068–75.

20] Jassim Y, Almallah Z. Incomplete emptying of the bladder and retention
of urine. Trends Urol Gynecol Sexual Health 2009;14:20–2.

21] Singh O, Gupta SS, Arvind NK. Anterior urethral strictures: a brief
review of the current surgical treatment. Urol Int 2011;86:1–10.

22] Lumen N, Hoebeke P, Willemsen P, De Troyer B, Pieters R, Oosterlinck
W. Etiology of urethral stricture disease in the 21st century. J Urol
2009;182:983–7.

23] Fenton AS, Morey AF, Aviles R, Garcia CR. Anterior urethral strictures:
etiology and characteristics. Urology 2005;65:1055–8.

24] Park S, McAninch JW. Straddle injuries to the bulbar urethra: manage-
ment and outcomes in 78 patients. J Urol 2004;171:722–5.

25] Koraitim MM. Post-traumatic posterior urethral strictures: preoperative
decision making. Urology 2004;64(August (2)):228–31.

26] Lumen N, et al. Etiology of urethral stricture disease in the 21st century.
J Urol 2009;182:983–7.

27] Nabi G, Devinder S, Dogra RN, Dinda AK. Malignant anterior urethral
strictures: a rare complication of transurethral resection of malignant
prostate. Int Urol Nephrol 2002;34(1):73–4.

28] Hampson LA, McAninch JW, Breyer BN. Male urethral strictures and
their management. Nat Rev Urol 2014;11(January (1)):43–50.

29] Lee YJ, Kim SW. Current management of urethral stricture. Kor J Urol
2013;54(September (9)):561–9.

30] Andrich DE, Mundy AR. What is the best technique for urethroplasty?
Eur Urol 2008;54:1031–41.

31] Tritschler S, Roosen A, Füllhase C, Stief CG, Rübben H. Urethral
stricture: etiology, investigation and treatments. Dtsch Arztebl Int
2013;110(March (13)):220–6.

32] Steenkamp JW, Heyns CF, De Kock M. Internal urethrotomy versus
dilation as treatment for male urethral strictures: a prospective, ran-

domized comparison. J Urol 1997;157:98–101.

33] Steenkamp JW, Heyns CF, De Kock M. Outpatient treatment for male
urethral strictures – dilatation versus internal urethrotomy. S Afr J Surg
1997;35:125–30.
77

34] Albers P, Fichtner J, Bruhl P, Muller SC. Long-term results of internal
urethrotomy. J Urol 1996;156:1611–4.

35] Sachse H. Cystoscopic transurethral incision of urethral stricture with
a sharp instrument (author’s transl). MMW Munch Med Wochenschr
1974;116:2147–50.

36] Bullock TL, Brandes SB. Adult anterior urethral strictures: a national
practice patterns survey of board certified urologists in the United
States. J Urol 2007;177:685–90.

37] Naudé AM, Heyns CF. What is the place of internal urethrotomy
in the treatment of urethral stricture disease? Nat Clin Pract Urol
2005;2:538–45.

38] Tavakkoli Tabassi K, Yarmohamadi A, Mohammadi S. Triamcinolone
injection following internal urethrotomy for treatment of urethral stric-
ture. Urol J 2011;8:132–6.

39] Mazdak H, Izadpanahi MH, Ghalamkari A, Kabiri M, Khorrami MH,
Nouri-Mahdavi K, et al. Internal urethrotomy and intraurethral submu-
cosal injection of triamcinolone in short bulbar urethral strictures. Int
Urol Nephrol 2010;42:565–8.

40] Barbagli G, De Angelis M, Romano G, Lazzeri M. Long-term follow
up of bulbar end-to-end anastomosis: a retrospective analysis of 153
patients in a single center experience. J Urol 2007;178:2470–3.

41] Wright JL, Wessells H, Nathens AB, Hollingworth W. What is the most
cost-effective treatment for 1 to 2-cm bulbar urethral strictures: societal
approach using decision analysis. Urology 2006;67:889–93.

42] Goel A, Kumar M, Singh M. Orandi flap for penile urethral stricture:
polishing the gold standard. Can Urol Assoc J 2015;9(March–April
(3–4)):E160–3.

43] Quartey JK. One-stage transverse distal penile/preputial island flap ure-
throplasty for urethral stricture. Ann Urol (Paris) 1993;27(4):228–32.

44] McAninch JW. Reconstruction of extensive urethral strictures: circular
fasciocutaneous penile flap. J Urol 1993;149:488–91.

45] Blaschko SD, McAninch JW, Myers JB, Schlomer BJ, Breyer BN.
Repeat urethroplasty after failed urethral reconstruction: outcome anal-
ysis of 130 patients. J Urol 2012;188:2260–4.
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