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Purpose: To evaluate the outcome of visual internal urethrotomy with a holmium:yt-
trium-aluminum-garnet laser along with intralesional triamcinolone injection.
Materials and Methods: Patients with an anterior urethral stricture less than 3 cm in
length were evaluated by clinical history, physical examination, uroflowmetry, and ret-
rograde urethrogram preoperatively. All patients were treated with holmium laser ure-
throtomy and intralesional triamcinolone (80 mg) injection under general or regional
anesthesia. An 18 F urethral catheter was placed for 5 days. All patients were followed
up for 12 months postoperatively by history, uroflowmetry, and if required, retrograde
urethrogram or urethroscopy every 3 months.

Results: The mean age of the patients was 42.9 years (range, 14 to 70 years). The overall
recurrence rate was 24%. The success rate in patients with strictures less than 1 cm
in length was 95.8%, whereas that in patients with strictures of 1 to 3 cm in length was
57.7% (p=0.002). The outcome did not depend on age, duration of symptoms, etiology,
or location of stricture.

Condusions: Holmium laser urethrotomy with intralesional triamcinolone is a safe and
effective minimally invasive therapeutic modality for urethral strictures. This proce-
dure has an encouraging success rate, especially in those with stricture segments of
less than 1 cm in length.
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my has an encouraging success rate, especially in those
with short stricture segments and in those with primary
strictures [1]. The reported success rates after single VIU
range from 20 to 60% [2]. VIU does not provide an epithelial

INTRODUCTION

Urethral stricture disease has always been a challenge for
urologists. Many different treatment modalities are avail-

able for the treatment of urethral stricture disease, such
as dilatation, urethrotomy, stent placement, and single or
two-stage urethroplasty. Endoscopic treatment is usually
advocated before various forms of urethroplasty are
contemplated. Visual internal urethrotomy (VIU) is sim-
ple and safe, causes minimum inconvenience to the pa-
tient, and requires a short time off work. Holmium:yt-
trium-aluminum-garnet (Ho:YAG) laser endourethroto-
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approximation but rather aims to separate the scarred epi-
thelium so that healing occurs secondarily. If epithelializa-
tion progresses completely before wound contraction sig-
nificantly narrows the lumen, the internal urethrotomy
may be successful. If wound contraction significantly nar-
rows the lumen before the completion of epithelialization,
the stricture recurs [3]. Injection of steroids at the site of
urethrotomy ostensibly prevents scar formation by en-
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hancing endogenous collagenase and thus reducing the
contracture rate. In this study we present our results for
the use of intra-urethral steroid application simulta-
neously with Ho:YAG urethrotomy.

MATERIALS AND METHODS

After we received approval from the institutional ethical
committee, a total of 50 patients with symptomatic ure-
thral stricture (primary or secondary) presenting at our in-
stitute from July 2009 to June 2010 were treated by
Ho:YAG urethrotomy with intralesional triamcinolone
injection. Patients with completely obliterated urethral
stricture and stricture length of more than 3 cm were ex-
cluded from the study. All patients were evaluated by com-
plete history and physical examination, urine culture, uro-
flowmetry, and retrograde urethrography. Patients pre-
senting for the first time for treatment were referred to as
primary, whereas those who had undergone some proce-
dure for the treatment of stricture prior to reporting to us
were referred to as secondary. The procedure was done un-
der general or regional anesthesia. All patients received
antibiotic prophylaxis preoperatively. A Holmium laser at
an energy of 1,200 to 1,400 mdJ with a frequency of 10 to 15
Hz was used. This setting of energy and frequency was
chosen because it seems to result in a satisfactory com-
promise of low depth of tissue penetration and low coagu-
lation effect. By use of a 22 F cystoscope and Ho:YAG laser,
the stricture site was completely incised while sparing
healthy mucosa. After laser urethrotomy, 80 mg of tri-
amcinolone (diluted with normal saline to 10 ml) was in-
jected by using a Williams cystoscopic injection needle (5
F size and 23 G needle size, Cook Medical Inc, Bloomington,
IN, USA) at 10 sites, 1 ml each, along the site of urethrotomy
and circumferentially. An indwelling 18 F silicone catheter
was left in place for 5 days. Antibiotic was continued until
catheter removal. Post-procedure evaluation was done by
history and uroflowmetry. The urine cultures were again
repeated after the surgery on the second postoperative day.
The patients with positive cultures received sensitive
antibiotics. Retrograde urethrography was done in the
postoperative period if the patient developed obstructive
voiding symptoms or the flow rate was below 15 ml/sec.
Follow-up was done at regular intervals for up to 12 months
postoperatively. Any symptoms pertaining to recurrence
were noted, such as reduced stream of urine, retention of
urine, and burning micturition. The procedure was consid-
ered successful if the patient did not report any voiding dif-
ficulty and had a maximum flow rate > 15 ml/sec for a void-
ed volume of at least 150 ml. Urethral calibration or ure-
throscopy was done in case of voiding symptoms or reduc-
tion in maximum flow.

Chi-square tests of independence (with Fisher exact test
where required) were used to test the association of inter-
vention groups with various categorical variables. A p-val-
ue of less than 0.05 was considered significant.

TABLE 1. Comparison of stricture characteristics between those
who had a successful outcome and those who experienced
recurrence

Characteristic Slzflcf;;ful Re(‘::lljllgl)lce p-value

Etiology 0.5
Traumatic 15 (71.4) 6 (28.5)
Inflammatory 9(81.81) 2(18.19)
Iatrogenic 5(100) 0(0)
Idiopathic 9 (69.2) 4 (30.8)

Type 0.19
Primary 24 (82.7) 5(17.2)
Secondary 14 (66.6) 7(33.4)

Location 0.6
Penile 6 (66.6) 3(33.4)
Bulbar 32 (78.0) 9 (22.0)

Length (cm) 0.002
<1 23 (95.8) 14.2)
1-3 15 (57.7) 11 (42.3)

Urine culture 0.015
Positive 5(50.0) 5 (50.0)
Negative 33(82.5) 7(17.5)

Values are presented as number (%).

RESULTS

The mean age of the patients was 42.9 years (range, 14 to
70 years). The mean duration of symptoms was 8.5 months
(£10.5 months). The baseline characteristics of the pa-
tients including etiology, type, location, and length of the
stricture are given in Table 1. The mean preoperative
Qmax was 4.19 ml/sec and postoperative Qmax was13.2
ml/sec. We found that decreased stream of urine, fre-
quency, and burning micturition were the most common
symptoms with which patients presented.

The overall success rate after Ho:laser urethrotomy and
triamcinolone in our study was 76%. There were no sig-
nificant perioperative complications related to the
procedure. Of the 12 patients who experienced recurrence,
11 (42.3%) were patients with strictures of 1 to 3 cm in
length and only 1 (4.2%) was a patient with a stricture
length <1 cm (Table 1). Thus, the success rate was sig-
nificantly better in patients with a stricture length <1 cm
than in those with a stricture length of 1 to 3 cm (p=0.002).
Among the 12 patients in whom recurrence was seen, urine
cultures were sterile in 7 of those (58.3%), whereas 33 of
38 successful cases (86.8%) had sterile urine cultures. This
was found to be statistically significant by applying
Pearson’s chi-square test (p=0.015).

In the logistic regression analysis, only the length of
stricture was associated with stricture recurrence
(p=0.011). All other factors were insignificant (p-value >
0.05).
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DISCUSSION

The estimated incidence of male urethral stricture disease
is as high as 0.6% [4]. In addition to the burden of the disease
itself, therapy for strictures can be associated with further
complications, the most important being recurrence [5].
Etiologic factors for urethral stricture disease include peri-
neal trauma, urethral catheterization, urologic in-
strumentation, chronic inflammatory diseases such as li-
chen sclerosus, and sexually transmitted diseases.
However, most cases of urethral strictures are idiopathic,
and most patients probably have unrecognized childhood
trauma [6]. The first identifiable change in urethral stric-
ture disease is a change in the nature of the urethral epi-
thelium from a pseudo-stratified columnar epithelium to
a columnar epithelium that lacks the waterproofing qual-
ity of the pseudo-stratified variant. Consequently, urine
can extravasate and induce fibrosis [7]. If any medication
or intervention can delay wound contraction at this stage,
the probability of recurrent stricture may decrease.
Steroids are known to decrease the amount of collagen fi-
bers and fibroblasts and to inhibit the proliferation of fibro-
blasts in wound tissue [6]. This was the basis for including
intralesional triamcinolone injection in our study.
Endoscopic urethrotomy was introduced 37 years ago by
Sachse, who used the cold knife technique [8]. Success rates
are unsatisfactory owing to scar tissue, and recurrence
rates between 35% and 60% have been reported [1]. In our
study including 50 male patients with urethral stricture
disease, the success rate was 76%, being 95.8% for stric-
tures less than 1 cm and 57.7% for strictures of 1 to 3 cm.
The length of follow-up is very important when assessing
the success of internal urethrotomy and the rate of stric-
ture recurrence. Several authors have shown that there is
an attrition rate of 10 to 20% per year, which could continue
for up to 5 years after VIU. Most reports show that if re-
currence occurs it is most likely to do so within 3 to 12
months [2]. Rapp et al. [9] in their survey on management
trends of urethral strictures found that when stricture
length is less than 1 cm, 70% of urologists prefer VIU,
whereas in cases with stricture lengths of 3 cm or more,
most urologists (56%) proceed directly to urethroplasty.
For a stricture less than 1 cm with minimal associated
spongiofibrosis, VIU can have a long-term success rate. On
the other hand, stricture excision and primary anasto-
mosis as the initial treatment for a similar 2-cm stricture
is highly efficacious (greater than 95%) but unfortunately
incurs a higher initial surgical cost [10]. It has been shown
that the most cost-effective strategy for the management
of short, bulbar urethral strictures is to reserve ure-
throplasty for patients in whom a single endoscopic at-
tempt fails. For longer strictures for which the success rate
of VIU is expected to be less than 35%, urethroplasty as the
primary therapy is cost-effective [11]. The use of lasers in
urology started with the study by Parsons et al. [12], which
investigated the effect of lasers in canine bladder. Over the
past two decades, the use of lasers in urology has grown
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tremendously. Matsuoka et al. [13] commented on the use
of Holmium lasers for antegrade incisions for various stric-
ture lengths and stated that the lasers can ablate tissue
through vaporization with minimal thermal damage to ad-
jacent healthy tissue. Introduction of the Holmium laser
as a treatment modality for urethral stricture disease has
produced good results. Kural et al. [14] in their study on 13
patients reported a success rate of 69% and Matsuoka et
al in their study on 31 patients reported a success rate of
74%. Hayashi et al. [15] reported successful treatment of
recurrent vesicourethral strictures after radical prostatec-
tomy with a holmium laser. Xiao et al. [16] in 2008 per-
formed Ho:YAG laser urethrotomy on 38 patients with
male urethral stricture disease and after 18 months of fol-
low-up in 32 of those patients, recurrence was noted in only
6 patients, thus giving a success rate of 84%. In a random-
ized clinical trial, Atak et al. [17] demonstrated the superi-
ority of Ho:YAG laser urethrotomy over cold knife VIU
(81% vs. 53% success rate at 12 months, p=0.04).
Previously, results have varied pertaining to the role of
etiology in the outcome of laser urethrotomy. Higher suc-
cess rates have been achieved with iatrogenic strictures
than with posttraumatic or post-inflammatory etiology [5].
In our study, the etiology of stricture was not found to be
associated with the outcome of laser urethrotomy. In our
study, the recurrence rate was found to be independent of
the age of the patient, duration of symptoms, etiology of
stricture, type of stricture (whether primary or secondary),
and location of stricture (whether penile or bulbar ure-
thra), whereas the factors that affected outcome were
length of stricture and urinary infection. Long strictures
are often associated with inflammatory diseases, repeated
urethral dilations and instrumentations, history of pro-
longed urethral catheterization, and/or traumatic ure-
thral distraction. Ninety-five percent of the total recur-
rences in our study were seen in patients with strictures
of 1 to 3 cm in length. In the study by Kamp et al. [1], most
of the recurrences were seen in patients with long-segment
strictures of > 1.5 cm. Our result of better outcome in stric-
tures less than 1 cm is in accordance with a study done by
Rourke and Jordan [10], who showed that initial therapy
with direct urethrotomy would be beneficial in strictures
less than 1 ¢cm, with minimal associated spongiofibrosis.
Hosseini et al. [18] also reported better outcome in short
strictures of <1 cm (recurrence 4.2%) as compared with
longer ones (recurrence 42.9%). Several studies have
shown that shorter strictures respond to endoscopic inter-
vention more readily than do longer strictures, and success
rates as high as 85 to 87% have been reported for strictures
shorter than 1 cm [5]. Our study had a success rate of 95.8%
in strictures shorter than 1 cm. We included patients with
strictures longer than 1 cm in our study only when they re-
fused urethroplasty because of preference for minimally
invasive surgery or socioeconomic reasons after the pros
and cons of both options had been fully explained. Stricture
recurrence has been shown to be directly proportional to
stricture length. Pansadoro and Emiliozzi [19] demon-
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strated a high recurrence rate for strictures greater than
1 cm in size. Recurrence rates range from 51 to 72% in the
various studies [20-22]. Compared with these studies, our
recurrence rate was 42.3% in strictures of more than 1 cm
in length. The vaporization of the fibrotic segments by laser
may have played a role in the lower recurrence than in other
studies. However, these results need to be reproduced in
other studies to validate the utility of this modality in the
treatment of long-segment strictures.

Urinary tract infection in the perioperative period was
found to affect the results in our study. Five out of 12 total
recurrences had positive urine cultures (41.7%), whereas
only 5 of 38 successful patients had positive urine cultures
(13.2%). Boccon Gibod and Le Portz [20] reported that
length, location, cause of stricture, and urinary tract in-
fection were factors affecting the outcome. Some of our pa-
tients continued to have positive urine cultures despite be-
ing treated with culture-specific antibiotics, because the
stricture itself was the cause of the persistence of
bacteriuria. It remains to be seen whether inserting a tem-
porary suprapubic catheter to clear urinary tract infection
before urethrotomy will improve success rates. The pres-
ence of prior colonization in the face of multiple inter-
ventions or the infection-related reaction of the local tis-
sues may influence the extent of injury and reaction of the
spongiosa and thus increase the incidence of spongio-
fibrosis. Thus, we feel the presence of infection increases
the chances of recurrence.

Previous interventions in the form of dilatations or ure-
throtomy have a significant effect on the outcome as shown
in studies by Niesel et al. [5] and Boccon Gibod and Boccon
Gibod [20]. In our study of 29 primary cases, recurrence was
seen in 5 patients (17.4%), whereas among 21 secondary
cases, recurrence was seen in 7 patients (33%). However,
the difference was not statistically significant. Moreover,
62% of the primary strictures were of <1 cm, whereas only
28.6% of secondary strictures were <1 cm. This could well
explain the small difference in outcome in the patients with
primary and secondary strictures.

The reported recurrence rates with VIU are high, rang-
ing from 30 to 58%. Various attempts have been made to
reduce the recurrence noted with VIU, such as repeated
multiple incisions in the circumference of the stricture,
combining urethrotomy with hydraulic self-dilatation, en-
doscopic resection of callus, intraurethral mitomycin C
[23], intraurethral captopril gel [24], intraurethral hyalur-
onic acid [25], and urethrotomy combined with post-
operative intermittent dilatation by clean intermittent
self-catheterization [26]. One such attempt was injection
of steroids, such as of triamcinolone acetonide [27]. The
mechanism of action of topical steroids remains largely un-
known; the effect is probably due to the inhibition and
down-regulation of collagen synthesis. Also, steroids in-
crease the activity of collagenase enzyme, which breaks
down collagen so that scars become less thick. Topical corti-
costeroids improve meatal elasticity, which in turn facili-
tates calibration/dilatation, and prevents the formation of

meatal stenosis [28]. Nabi and Dogra [29] supported the
use of intralesional steroid with the Nd:YAG laser in the
treatment of traumatic prostatic and supraprostatic
strictures. In their study at a mean follow-up of 23 months,
all three patients were asymptomatic and voiding well and
were found to have normal results on cystoscopy, urethro-
scopy, and uroflowmetry done at 3 months. Hosseini et al.
[18] compared patients undergoing clean intermittent
catheterization with or without triamcinolone ointment
following internal urethrotomy. At a follow-up of 12
months, recurrence was noted in 30% in the triamcinolone
group compared with 44% in the other. In a small series of
24 patients, Eltahawy et al. [30] used Holmium laser blad-
der neck incision combined with steroid injection for anas-
tomotic stenosis after radical prostatectomy and had a suc-
cess rate of 83%.

In our study, 21 patients had received treatment earlier
in the form of dilatation or VIU. Those patients had a rea-
sonable success rate of 66%, thus proving the role of
Ho:YAG laser and intralesional steroids in recurrent stric-
tures also. The limitations of our study include a relatively
small number of patients and a relatively short follow-up
period. The mean follow-up of 16.4 months covered the crit-
ical period of stricture recurrence in the study by Gucuk et
al. [6], because the majority of recurrences were seen at 18
months. A further limitation is the absence of control
groups. A larger, randomized controlled study with longer
follow-up is required to confirm these findings and to estab-
lish the overall efficacy of triamcinolone and Ho:YAG laser
urethrotomy.

CONCLUSIONS

Ho:YAG laser urethrotomy with intralesional tri-
amcinolone is a safe and effective minimally invasive ther-
apeutic modality for urethral strictures. The addition of tri-
amcinolone to Ho:laser therapy is easy and of low cost. This
procedure has an encouraging success rate especially in
those with short-segment strictures (<1 cm). The outcome
of Ho:YAG laser urethrotomy does not depend on age, dura-
tion of symptoms, type of stricture, or location of stricture.
Stricture length and preoperative positive urine culture
have an important bearing on the outcome. For curative,
long-term effects, this technique deserves to be tested on
a large group of patients with special emphasis on objective
verification of the safety and efficacy profile. The 66% suc-
cess rate in patients who had received prior treatment in
the form of dilatation or urethrotomy in our study shows
that Ho:YAG laser urethrotomy can be reasonably effec-
tive in secondary strictures also. The precise tissue abla-
tive property of the Ho:YAG laser along with the scar-pre-
venting activity of triamcinolone by virtue of down-regu-
lating collagen synthesis makes up an effective treatment
modality for short-segment urethral stricture disease.
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