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Abstract

Treatment of strictures of the male urethra is a clinical issue, for which minimally invasive
interventional uroradiology methods are increasingly being used. Despite that this method has
been used for the past 20 years, the therapeutic has yet to be defined. The results of the use of
temporary self-expandable covered nitinol Allium urethral stents are presented. These stents
have been used in our institution since October 2003. Over the course of 3 years, 40 men,
mean age 54 years, with urethral strictures that had previously been treated with urological
methods have been treated with these stents. In 4 cases, the stent was placed following an
optical urethrotomy. The most frequent etiologies for the strictures were post-traumatic
(55%), post-inflammatory (32%), iatrogenic (10%) and the rest of unknown etiology. In all
cases, the stent was removed 12-14 months after insertion. The results were evaluated using
uroflowmetry and urethrocytography. Permanent recanalisation without voiding problems
was observed in 85% of cases. In 12.5% of cases a stricture developed at the distal end of the
stent
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INTRODUCTION

The pathophysiological sequence of changes occurring following an injury of the male urethra %
starts with submucosal changes, constriction and cellular disintegrationl. This is followed by
processes of cellular destruction, increased phagocytosis, neutrophilic inhibition and fibroblastic
activation. The damaged segment of the urethra transforms to a fibrotic, avascular scar, which with
time undergoes cicatrisation and has the histopathological appearance of a scar. The rate at which
the urethral stricture develops depends on the site, aetiology and severity of the lesion and on the
age of the patient. Contemporary urology makes use of a number of surgical methods in the
treatment of urethral strictures. Endourological methods predominate, while open surgery consisting
of excision and reanastomosis or of buccal mucosa patching which is used as a last resort. Repeated
dilation using various types of bougies is the most used therapeutic option, which represents
practically the simplest possibility for maintaining urethral patency in the event of recurrence. The
most common consequence dilation of the urethra is its transformation to a chronic state and
shortening of the intervals between dilatations.

The use of recanalisation using high presure balloon catheters (20-22 atm), as well as the insertion
of various generations of metal stents, during the past 20 years, has to a significant degree changed
the fundamental therapeutic concepts of treating urethral strictures '. The first authoritative
therapeutic algorithm was defined in 1996 (1* International Symposium on Urological Stents,
Jerusalem - Israel) (Figure 1). The results of treatment with metal stents during the following 6
years demonstrated the significance of this new method, but also its weaknesses, above all due to
secondary obstructions caused by reactive tissue proliferation. It also demonstrated that the use of
temporary stents was a better choice than the use of permanent stents'. The use of the covered metal
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urethral stents, which were used for the first time in this study, has provided new possibilities and
new experience.

MATERIALS AND METHODS

From October 2003 to December 2005, insertion of a temporary, covered Allium urethral stent was
performed in 40 patients with recurrent stricture of the bulbar urethra. Patients were aged 28-73
years (mean age 56). The etiology of the structure was as follows: 22 post-traumatic, 13 post-
inflammatory, 4 iatrogenic, 1 unknown. All patients had previously been treated with various
palliative or surgical methods for an average period of 2 years. Insertion of Allium bulbar urethral
stents was part of an international scientific research project, approved by the Ethics Committee of
the Clinical Centre of Serbia and conducted in accordance with all European regulations concerning
scientific research in human The stent used were evaluated during one-year in the laboratory and
then studied in an animal model. Treatment was performed on an outpatient basis in all cases. Pre-
insertion evaluation included urethrocystography (UCG), post-micturition cystography (PMCQG)
and uroflowmetry. It also included laboratory urine tests, because urinary tract infection was a
contraindication for stent insertion.

Antibiotic prophylaxis was started two days before stent insertion. The procedure was done under
local anaesthesia, systemic analgesia and sedation was added when necessary.

The procedure was started with a UCG to visualise the stricture. This was followed by insertion of a
guide-wire and balloon to 10 mm, a procedure well known in interventional uroradiology of the
male urethra'. Allium urethral stents are formed from a biocompatible metal alloy, nitinol, and
coated with a novel copolymer. (Figs. 2 and 3). They come mounted on a 24 Fr delivery tool. The
stents are self-expandable, and intended for temporary use. The stent is composed of two segments:
the main body of the stent which comes in variable lengths and the short sphincteric segment which
looks like a half-open umbrella. The sphincteric segment is the proximal segment and is soft for not
disturbing the contraction of the external urethral sphincter (EUS). This construction of the
sphincteric segment (Figs. 4 and 5) significantly decreases the possibility of a lesion of the EUS,
which is a relatively frequent occurrence with earlier generations of urethral stents (Ultraflex,
Memokath, Urolume and others)'. The delivery tool comes in two forms: rigid and flexible (Figs. 2
and 3). Both systems can be used under fluoroscopic (Fig. 6). The rigid delivery tool can be used
for endoscopic insertion of the stent. After balloon dilation the stent is inserted over a metal guide
wire or a 5 Fr catheter, which serves as a guide. Positioning of the stent is done under fluoroscopic
control in such a way that the sphincteric end of the stent is just below the sphincter and the
downstream end of the stent covers at least Smm distally the healthy urethra. The anterior ring of
the delivery tool is pulled manually for releasing the stent. The full lumen of the stent is attained
almost immediately. (Figs. 7, 8 and 9) Following withdrawal of the delivery tool, the guide also was
removed. Antibiotic treatment was continued for 5 additional days.
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FIGURE 1.

Therapeutic algorithm for the treatment of urethral strictures.



FIGURE 2
Temporary self-expanding covered Allium Bulbar Urethral Stent — Rigid delivery tool for
endoscopic or fluoroscopic insertion.

FIGURE 3
Allium Bulbar urethral stent mounted on a flexible delivery tool for fluoroscopic insertion.

RESULTS

Evaluation of the results was done according the protocol. The immediate result showing
recanalisation of the stricture and the position of the stent was confirmed by follow-up
urethrocystography. In three cases (7.5%), the stent was malpositioned during insertion, due to
which it was repositioned in two of these cases they were repositioned using a balloon catheter,
which was placed into the lumen and outward pulling, while in the third case the stent was removed
and a new one inserted instead. In all cases, primary UCG revealed complete recanalisation of the
urethral stricture and a good impression was obtained concerning the force and duration of the first
micturition following insertion. On the day after the insertion, the patients were interviewed by
telephone. None had problems with irritation. In 7 cases (17.5%), minimal haematuria was present,
which resolved spontaneously during the next two days. A uroflowmetry follow-up examination
was performed after 30 days and UCG was performed at 3 and 6 months after insertion. All findings
showed good therapeutic results. Complications included outward migration of the stent by 1-2 cm
in two cases. In both cases, the “stent through stent” technique was performed, with the stents
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overlapping each other by approximately 1 cm. At 12-13 months after insertion, the stents were
removed easily using an endoscopic forceps. In 5 cases (12.5%), follow-up UCG following removal
of the stent showed the presence of a significantly obstructing tissue proliferation at the site of
contact between the downstream end of the stent and the urethral wall.

FIGURE 4.

Expanded Allium Bulbar Urethral Stent.
a- Sphincteric segment
b- Main body

FIGURE 5
Position of the sphincteric segment of the stent
in relation to the external urethral sphincter.



FIGURE 6
Stent insertion under fluoroscopic control

FIGURE 7
Urethrocystography: annular short traumatic bulbar
stricture very near the external sphincter.



FIGURE 8
Balloon dilation of the stricture

FIGURE 9
Allium Bulbar Urethral Stent after its release over a metal
guide-wire



FIGURE 10
Urethrocystography after stent insertion

DISCUSSION

Recanalisation of strictures of the male urethra using the Allium covered stents is a new method for
the treatment of this disease. Allium stents are covered with a novel thin and firm co-polymer cover
which prevents the growth of reactive tissue into the lumen of the stent. The development of a
secondary obstructive tissue proliferation is a known complication occurring in more than 50% of
cases with the earlier-generation stents such as Ultraflex etc. We have seen such a complication in
only 12.5% of patients in whom we inserted the Allium Bulbar Urethral Stent. With respect to the
duration of use, Allium stents belong to the temporary category, which undoubtedly favours their
use. During the course of one year of indwelling, a large calibre scar develops around the Allium
stent. The development of secondary strictures at the downstream margin of the stents may be
explained by reactive tissue proliferation as the result of the pressure of the metal covering of this
part of the stent to the healthy urethra. We did not observe development of secondary strictures in
the sphincteric area since this end of the Allium stent is atraumatic.

CONCLUSION

Covered stents have significant advantages over earlier-generation bare metal urethral stents. Their
clinical use represents a therapeutic advance in the management of strictures of the male urethra.
Their most important advantage is the significant reduction of reactive tissue growth and the
recurrence of the stricture. Currently, bare metal urethral stents are used as a treatment of last resort
in recurrent strictures of the male urethra. The definitive place of covered metal stents in the
therapeutic algorithm will be defined by their wider use in various etiological groups.
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