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Abstract

Int roduct ion: The management  of anterior urethral st ricture is cont roversial.  A review 
art icle was writ ten, which updates the current  situat ion of the surgical t reatment  of 
anterior urethral st ricture.
Mat erials and met hods:  We review the experience of the Hospital del Trabaj ador in 
Sant iago de Chile regarding it s dif ferent  surgical approaches, as well as scient if ic 
literature on the topic.
Result s:  Tradit ionally, anterior urethral st ricture has been t reated using minimally 
invasive techniques (dilatat ion and internal urethrotomy), which are unable to cure 
more than 30%-35% of pat ients. On the other hand, urethral reconst ruct ive surgery 
(urethroplasty) is more complex and requires t raining, however it  can cure the vast  
maj ority of pat ients in a single surgical procedure. Due to a lack of experience and 
t raining in reconst ruct ive surgery, non-invasive methods are overused and abused, to 
the det riment  of the pat ients’  quality of life. There is substant ial evidence that  internal 
urethrotomy is an excellent  method for t reat ing st ricture of up to 1cm in length, 
however it s eff icacy decreases drast ically above 1.5cm. Notwithstanding, urethroplasty 
is direct ly indicated for larger st rictures, especially if  prior urethrotomy failed.
Conclusion: This procedure must  be managed select ively, applying the appropriate 
t reatment  aimed at  curing and not  only palliat ing the disease. Urologists must  be bet ter 
t rained in urethroplasty and/ or centers of excellence must  be established to be able to 
offer the best  t reatment  in each case.
© 2010 AEU. Published by Elsevier España, S.L. All rights reserved.
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Introduction

The urethra is a tube that  extends from the bladder neck to 
the urethral meatus. The perineal membrane divides it  into 
two sect ions, anterior and posterior. The anterior urethra is 
located distal to the membrane and consists of the bulbar 
urethra, penile or pendulous urethra, navicular fossa and 
meatus. Diseases and inj uries of the posterior urethra have 
very dif ferent  characterist ics and will not  be included in 
this review.

The anterior urethra consists of a mucosa lined with 
t ransit ional epithelium and a thick submucosa layer, 
which cont inues direct ly with the t rabeculae of the 
corpus spongiosum. Likewise, it  has no muscular layer, 
which causes it  to defend itself  badly from scarring and 
f ibrous processes, whether of the urethra itself  or of 
the surrounding t issues.1 Dif ferent  types of damage to 
the urethral epithelium or mucosa can cause a scar that  
extends variably to the corpus spongiosum, compromising 
the lumen and causing st ricture.

The incidence of this disease varies in dif ferent  regions 
of the globe, however it  can affect  up to 0.6% of the 
populat ion in certain areas2 and its health impact  is 
notable. It  is est imated that  in the U.S., it  is responsible 
for 5,000 hospitalizat ions and 1.5 million outpat ient  visits 
a year, cost ing over $ 200 million per annum.3

Urethral st ricture is a chronic and diverse disease, of 
varied et iology and is as old as the cont roversy regarding 
its t reatment . It  has existed since the dawn of humanity 
and is present  in the origin of urology as a specialty.1,4 The 
int roduct ion of urethral dilat ion to t reat  it  is at t ributed 

to Shusruta of India, 3,000 years BC.5 Dilatat ion was the 
standard t reatment  unt il the appearance some 200 years of 
internal urethrotomy. As of the beginning of the nineteenth 
century a wide variety of inst ruments with dif ferent  
designs (urethrotomes) were used profusely, which were 
int roduced blindly and that  opened the st ricture using 
small knives. Urethrotomy intends to maintain the urethral 
lumen by re-epithelializat ion of the incision and scar 
remodeling. During the nineteenth century a large number 
of urologists developed their own urethrotome, the most  
notable of which was the Ot is urethrotome.4,6

However, even when these procedures are effect ive to 
extend the urethral lumen, they are unable to eliminate 
the f ibrous t issue disease, which actually urethra heals by 
secondary intent ion, a process that  most  often leads to a 
progressive increase in f ibrosis and recurrence of stenosis.

It  is remarkable that  these two procedures, dilat ion 
and urethrotomy, described and in use by hundreds and 
thousands of years, remain unt il today the most  widely 
used t reatments in the world for the management  of 
urethral st ricture, although not  curat ive.

To cure urethral st ricture, the pathological f ibrous t issue 
must  be removed and healthy t issue must  be provided to 
replace the damaged urethral wall.  To achieve this goal 
in the course of t ime, numerous alternat ives of t issue 
t ransfer have been at tempted, using pract ically all exist ing 
t issue and elements. Unfortunately, urethral reconst ruct ion 
procedures (urethroplasty) in the mid-twent ieth century 
had bad and disappoint ing results, mainly due to the use 
of inappropriate techniques and principles. For this reason, 
the appearance in the 70’s of Sachse’s opt ical urethrotome7 

Manejo racional y selectivo de los pacientes con estenosis de uretra anterior

Resumen

Int roducción: El manej o de la estenosis de la uret ra anterior es cont rovert ido. Se lleva a 
cabo un art ículo de revisión que pone al día el estado actual del t ratamiento quirúrgico 
de la estenosis de uret ra anterior.
Mat erial  y mét odos: Se revisa la experiencia del Hospital del Trabaj ador en Sant iago de 
Chile respecto a las diferentes modalidades de t ratamiento quirúrgico para esta ent idad 
y se revisa la literatura cient íf ica al respecto.
Resultados: Tradicionalmente la estenosis de uret ra anterior se ha t ratado con méto-
dos mínimamente invasivos (dilataciones y uret rotomía interna), que no son capaces 
de curar a más del 30-35% de los pacientes. Por ot ro lado la cirugía de reconst rucción 
uret ral (uret roplast ia) es más complej a y requiere ent renamiento, pero puede curar a la 
vasta mayoría de los pacientes en un solo procedimiento quirúrgico. Debido a falta de 
experiencia y ent renamiento en cirugía reconst ruct iva, existe sobreuso y abuso de los 
métodos no invasivos, en perj uicio de la calidad de vida de los pacientes. Existe amplia 
evidencia de que la uret rotomía interna es un excelente método para t ratar estenosis 
de hasta 1 cm de longitud, pero su efect ividad disminuye drást icamente por encima de 
1,5 cm. Ahora bien, las estenosis más largas t ienen indicación directa de uret roplast ia, 
sobre todo si ya ha fallado una uret rotomía previa.
Conclusión: El manej o de este proceso debe ser select ivo, empleando el t ratamiento 
apropiado orientado a curar y no sólo a paliar la enfermedad. Es necesario mej orar el 
ent renamiento de los urólogos en uret roplast ia y/ o establecer cent ros de referencia 
para poder ofrecer un t ratamiento ópt imo a cada caso.
© 2010 AEU. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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came to f il l the void that  reconst ruct ive techniques had 
failed to f il l,  and this inst rument  was adopted universally 
with great  enthusiasm. Since its int roduct ion, the opt ical 
urethrotome has been used to t reat  all t ypes of stenosis 
and is today the f irst -line t reatment  of urethral st ricture 
in most  urology departments. However, like the blind 
urethrotome of the nineteenth century, this inst rument  
is not  able to t reat  f ibrosis, so its ut il it y is limited and 
its results are usually temporary. In spite of this, it  is 
often used repeatedly and indiscriminately, such that  
other alternat ives are only considered when one or many 
urethrotomies have failed.

Fortunately, as of the 80’s, the applicat ion in urethral 
st ricture of reconst ruct ive techniques (grafts and f laps), 
which were very successful in hypospadias surgery, began 
to offer other healing alternat ives. Thus, a new era in 
urethral reconst ruct ion emerged with urethroplasty, which 
was recovering with full force. It  is however, a more 
complex and expensive surgical procedure that  requires 
t raining, but  unlike internal urethrotomy, it  can heal and 
not  only palliate the disease.

In this scenario a urologist  of today who is faced with a 
case of anterior urethral st ricture is at  a crossroads: what  to 
do? Endoscopic internal urethrotomy (EIU) or urethroplasty 
(UP)? This art icle reviews the evidence available to resolve 
this dilemma, based on it  and in a rat ional manner.

Presentation of evidence 

Endoscopic internal urethrotomy

The blind internal urethrotomy was t ransformed into an 
endoscopic procedure by the French surgeon, Antonin 
Jean Desormeaux in 1853,6 but  it  became popular from 
1971 when Hans Sachse int roduced the cold-cut  knife 
urethrotome with direct  vision, which cont inues to be used 
today.7

While this procedure has excellent  early results with a 
60% to 90% success rate at  12 months, this success drops 
dramat ically after 3 years. In our experience, we reviewed 
92 EIU performed between 1984 and 2004. With an average 
follow-up of 88 months, the overall failure rate was 65% 
(f ig. 1).8,9 These same f igures are repeated in literature. 
Pansadoro and Emiliozzi published a failure rate of 68% at  
98 months and Heyns et  al.10 a recurrence rate of 61% at  48 
months.11 This t rend is also observed in other publicat ions, 
so that  is consistent ly accepted that  the EIU is not  capable 
of curing more than 30%-35% of pat ients. 

Urethroplasty

The UP includes a wide variety of techniques aimed at  
restoring the urethral lumen, either by removing the 
diseased t issue and reconst ruct ing the urethra by means 
of termino-terminal anastomosis or replacing the diseased 
t issue with healthy t issue. Techniques have evolved over 
t ime, but  mainly provide for the use of genital skin 
f laps and /  or of skin or mucous membranes grafts. 
Two-stage techniques have been replaced by one-stage 
reconst ruct ions, with buccal mucosa grafts being the most  

widely accepted in the last  decade. In any case, it  is clear 
that  the technique to be used should be individualized 
for each case and in many cases there is more than one 
alternat ive to choose from.

Many UP series have documented excellent  result s, 
with a success rate ranging f rom 70% to 95% depending 
on the t ype of  reconst ruct ion and follow-up period. Table 
1 shows the result s of  10 termino-terminal anastomosis 
in the anterior urethra up 4 to 5 years and an average 
success rate above 90%. 12-21 Although other techniques 
that  require urethral replacement  with graf t s and f laps 
are not  as successful,  t heir success rate is at  least  twice 
that  of  EIU. While it  requires t raining and experience, 
these result s are perfect ly possible to achieve at  any 
t rained center.

In 1994, our group published preliminary results in 24 
pat ients, most ly post -t raumat ic, with a 79% f inal cure 
rate.22 This f igure remained stable over t ime and in a 
recent  update of our experience of 20 years, with an 
average follow-up of 75 months, the overall success was 
78% in 99 consecut ive pat ients of all kinds. This series 
includes our ent ire learning curve and confirms that  it  is 
possible to reproduce the internat ional results, with f igures 
that  are at  least  double what  EIU can offer.23

Figure 1 Recurrence-free survival curve for internal 

urethrotomy at  15 years.

Author Citat ion No. Follow-up  Success 

   (months)  (%)

Eltahawy et  la 12 260 50.2 98.8

Santucci et  al 13 168 72 95.2

Andrich et  al 14 71 60 95

Micheli et  al 15 71 60 93

Mart ínez-Piñeiro et  al  16 69 44.4 88

Jakse et  al 17 60 45 93.3

Lindell et  al 18 49 12-48 95.9

Panagakis et  al 19 42 3-72 95.2

Kessler et  al 20 40 72 86

Barbagli et  al 21 20 54.5 95

Table 1 Results of resection and primary anastomosis for 

anterior urethral stricture
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The healing potential of both techniques

To evaluate the potent ial of each procedure to permanent ly 
cure the disease with a single operat ion, we reviewed our 
experience select ing only those cases that  were t reated 
primarily with either EIU or with UP, excluding all pat ients 
who had received any prior surgical t reatment . That  is, 
if  faced with an unt reated case, answer the quest ion 
how likely it  is to be cured if  we perform an EIU or UP? 
Complying with the premise to follow up the pat ients for 
at  least  12 months, we selected 33 pat ients t reated with 
EIU and 23 subj ected to UP. With a mean follow-up of 4 
years, the success rate was 48% vs. 87%. for EIU vs. UP, 
respect ively (p <0.01) (f ig. 2).24,25

Who and who not to subject to urethrotomy?

Notwithstanding, despite having a limited healing potent ial,  
an EIU is an excellent  procedure with numerous advantages, 
and undoubtedly about  35% (and up to 48%) of pat ients 
could be cured avoiding a more complex UP. The key is 
being able to ident ify them.

With this ef fort  we review our EIU seeking predictors 
of  success. With a median follow-up of  88 months, the 
overall success of  our series of  pat ients t reated with 
urethrotomy was 34.8%. 8 Unsurprisingly,  we found that  
key factors are the length of  the st ricture and the degree 
of  f ibrosis.  The average length of  pat ients with recurrent  
stenosis was 2.03 cm versus 1.26 cm in those without  
recurrence (p<0.05).  Success in stenosis of  less than 1cm 
was 60% at  18 years,  but  fal ls below 20% in stenosis over 1 
cm (f ig.  3). 8,9 As regards the degree of  f ibrosis evaluated 
by the surgeon in surgical protocol,  t he success rate 
was 62%, 35% and 22% for mild,  moderate and severe 
degrees of  f ibrosis,  respect ively.  Combining factors,  the 
success rate in pat ients with stenosis of  1 cm or less and 
mild f ibrosis was 73%, but  fel l  t o 20% in stenosis over 1 
cm and moderate or severe f ibrosis. 8,9 These f igures are 
consistent  with those that  other authors have described in 
l it erature9,10,26-30 (t able 2). 

If  the obj ect ive sought  with this surgery is the definit ive 
cure of the disease, then the EIU should be reserved 

exclusively for stenosis of 1 cm or less and a mild degree 
of f ibrosis. The curat ive indicat ion for EIU in stenosis 
longer than 1.5 cm cannot  be considered. However, it  is an 
excellent  alternat ive for elderly pat ients at  high surgical 
risk or those who rej ect  a UP. It  may also be useful as a 
“ retouch”  of a UP for recurrent  stenosis, as the failure of a 
UP often consists of short  and localized stenosis, which can 
be salvaged with an EIU.

Intraurethral stent

The use of stents was conceived as an at tempt  to improve 
the results of internal urethrotomy. The procedure involves 
the opening of the st ricture with the urethrotome, then 
subsequent ly endoscopically placing a self -expandable 
metal stent , designed to prevent  the recurrence of the 
st ricture. The most  commonly used device has been the 
UroLume Wal lst ent  (American Medical Systems, Inc. , 
Minnetonka, Minnesota).

The preliminary and short -t erm result s were very 
promising, with mean improvement  in maximum f low of 
9.5 to 20.8 ml per second. However, in the long-term 
hyperplast ic t issue may grow through the stent , which once 
again obst ructs the urethra. A large number of pat ients 
require dilat ion, new urethrotomies, endoscopic resect ion 
of hyperplast ic t issue or insert ion of a new stent  .31,32 Up 
to 10% eventually require removal of the stent  associated 
with urethroplasty, which is often very complex and has 
a higher risk of recurrence. In the experience of Kessler 
et  al. ,  the risk of failure of UP was 3.69 t imes greater 
in pat ients previously t reated with stent  implantat ion 
than in those without  prior implantat ion.20 Other non-
surgical complicat ions include signif icant  dribbling in 32% 
and recurrent  urinary t ract  infect ions in 16%.33-35 Table 3 
describes the results of 3 series with good follow-up, not ing 
that  the ult imate long-term success is equal to or lower 
than EIU.

It  is deemed that  there is limited indicat ion for the use 
of this type of devices in recurrent  stenosis that  is dif f icult  
to t reat , especially in severely debilitated pat ients or those 
that  rej ect  a UP. We have no personal experience with the 
use of stents in urethral stenosis.

Figure 2 Recurrence-free survival curve: urethroplasty (blue 

line); urethrotomy (red line).

Figure 3 Recurrence-free survival curve according to length of 

stricture: < 1cm (blue line); ≤1cm (red line).

≤1
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Discussion focused on the recommendation

Faced with a case of urethral st ricture, the dilemma is 
basically to choose between an EIU or UP. On the one hand, 
an EIU is a minimally invasive operat ion; it  is simple, easy 
to learn, inexpensive, repeatable and can somet imes even 
be performed on an outpat ient  basis. However, it  is not  
free of complicat ions (urethral and perineal hematoma in 
up to 20% of cases)36,37 and is only capable of curing the 
disease in no more than 30%-35% of pat ients.8-11

On its part ,  a UP is a far more complex alternat ive, 
with a higher cost , which includes a variety of surgical 
techniques that  require experience and t raining and also 
have increased morbidity. However, it  has a high rate of 
permanent  cure, which can exceed 90% in selected cases 
and in t rained hands.12-23

In many countries, EIU has been the first -line t reatment , 
such that  the vast  majority of pat ients that  underwent  UP has 
mult iple prior UIE, and in reality, UP is only considered as a 
salvage alternat ive when one or several EIU have failed. This 
is frankly quest ionable, given that , as with all diseases, the 
primary goal of surgery should be to t ry to cure the disease 
and not  j ust  set t le for a palliat ive alternat ive. Moreover, 
urethral st ricture is a disease that  can have very different  
characterist ics depending on its locat ion, length, et iology 
and degree of f ibrosis, which is why it  would be ingenuous to 
apply the same procedure in all cases indiscriminately. It  is 
common to “ at tempt”  an EIU in long and complex stenoses, 
in which it  will obviously fail.

Interest ingly, this t reatment  pat tern is not  only observed 
therapy in our count ry but  also prevails in non-academic U.S. 

centers. Bullock and Brandes recent ly sent  quest ionnaires 
to 1,262 cert if ied urologists, members of the AUA, to 
invest igate urethral stenosis t reatment  pat terns by North 
American urologists. On average a urologist  t reats 11 
cases per year, which indicates that  it  is an uncommon 
but  not  rare pathology. The vast  maj ority of urologists 
used only minimally invasive procedures: 92.8% dilat ion, 
85.6% internal urethrotomy and 23.4% stent . 57.8% do not  
perform urethroplasty. Only 4.2% had experience using 
buccal mucosa grafts. In cases of a long stenosis or a short  
stenosis in which minimally invasive methods have failed, a 
third of urologists insist  on the same methods despite new 
failures being totally predictable. Only 20-29% refer such 
cases to other more experienced urologist . Finally, 74% 
of urologists surveyed mistakenly believe that  literature 
indicates a gradual approach (“ therapeut ic ladder” ) in 
which reconst ruct ive surgery is reserved only for cases in 
which prior endoscopic management  failed.38

It  has been argued that  urethrotomy is so simple that  
it  is bet ter to carry it  out  repeatedly from t ime to t ime, 
instead of considering a complex UP. This behavior is non-
founded, as studies have shown that  there is no addit ional 
benefit  in repeat ing a failed EIU.11 Moreover, other cost -
effect iveness studies that  compared EIU with urethral 
dilat ion, concluded that  there is no economic advantage 
in a repeated EIU, and therefore, after a failed EIU, a UP 
should be considered.39,40

This policy of “ test ing”  an endoscopic t reatment  and if  it  
fails, then to perform further reconst ruct ive surgery is risky 
and could be iat rogenic, as it  is not  clear whether or not  
repeated urethrotomies worsen the prognosis of a subsequent  

Author Citat ion  Year  Length (mm)  Recurrence (%) 

Holm-Nielsen et  al 26 1984 < 5 41

   > 5 55

Boccon-Gibod y Le Portz  27 1982 > 5 85

Pansadoro and Emiliozzi  10 1996 < 10 18

   > 10 71

Albers et  al 28 1996 < 10 28

   > 10 51

Hafez et  al 29 2005 < 10 6.6

   > 10 50

Steenkamp et  al 30 1997 < 20 40

   > 20 75

Gómez et  al 9 2006 < 10 20

   > 10 73

Table 2 Urethrotomy recurrence rate according to length of stricture

Author Citat ion  No.  Follow-up  Complicat ions (%)  Surgical   Success (%)  

   (years)  check-up (%) 

Shah et  al 32 24 11 68 33 32

De Vocht  et  al 34 15 10 87 - 13

Hussain et  al  35 60 6.4 55 32 45

Table 3 Results described for Urolume Wallstent
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UP. On the one hand, Andrich and Mart inez-Piñeiro found a 
higher recurrence rate in reconst ruct ive surgery of pat ients 
with previous mult iple failed urethrotomies16,41 and on the 
other hand, in our experience, both EIU and UP had bet ter 
results in previously unt reated pat ients. On their part ,  
Kessler et  al.  reported that  the risk of recurrence of a 
urethroplasty was 2.25 t imes greater in pat ients previously 
t reated with two or more urethrotomies.20 However, other 
authors have not  confirmed these f indings27,42

Prior repeated urethrotomies probably have lit t le impact  
on the success of reconst ruct ive surgery in short  bulbar 
st rictures, but  we cannot  rule out  that  a short  init ial 
stenosis may become a long st ricture after repeated 
urethrotomies have been performed43

The real dif f iculty in offering dif ferent  UPs lies in 
the limited t raining urologists have to carry out  these 
techniques. Unfortunately, urethral stenosis is rare, and 
therefore the learning curve lasts longer. However, if  
all cases the urologist  receives are t reated primarily 
endoscopically, there will be even fewer opportunit ies to 
master the techniques of reconst ruct ion.

It  is necessary to enhance t raining in urethral pathology in 
t raining programs and to consider the definit ion of centers 
of excellence that , because they have a higher volume, 
may have more experience, bet ter results and provide 
adequate t raining to new generat ions. This has proven 
to be effect ive in Europe where social health systems 
facilitate the existence of such centers of excellence, but  
it  has also been recent ly considered for the North American 
system.44

Our own experience of 20 years as a specialized center 
confirms this need. The results that  we obtained at  the 
Hospital del Trabaj ador de Sant iago support  the evidence 
we present  throughout  this review. The overall success rate 
of urethrotomy was 35% at  15 years. When the stenosis 

has a length equal to or smaller than 1 cm the success 
rate is 73%, but  drops to 20% for stenosis longer than 1cm. 
Similarly, when f ibrosis is mild, the success rate is 62%, 
but  when the f ibrosis is severe, it  drops to 22%. All these 
f igures refer to a 15-year follow-up period. Our experience 
regarding cases that  have undergone primary urethrotomy, 
thus excluding recurrences or prior failures, has a success 
rate of 48% with an 8-year follow-up period. On the other 
hand, the overall success rate in pat ients that  underwent  
UP is 78% with an 8-years follow-up period. If  we focus only 
on the populat ion that  underwent  UP as primary t reatment , 
then the result  is an 87% success rate at  8 years.

Therefore, based on our own experience and taking 
into account  the views and evidence in literature, we 
postulate that  the t reatment  of urethral st rictures should 
be select ive and not  indiscriminate: every technique has its 
purpose and precise indicat ions. In f igure 4, we propose a 
select ive and rat ional management  algorithm, in which we 
include both urethrotomy and UP, in accordance with the 
evidence we have discussed. 

In summary, urethral st ricture is a surgically curable 
disease, j ust  like acute appendicit is. This means that  
we must  at tempt  to subj ect  the pat ient  to a single 
surgical procedure so he forgets about  the problem once 
and for all.  High dependency maneuvers, which include 
calibrat ion, autodilatat ion, cystoscopy, periodic outpat ient  
urethrotomy...  must  therefore be considered as failures.

The guidelines for the t reatment  of urethral st ricture 
must  be revised in the various Departments of Urology 
and select ive management  must  be established. There are 
pat ients whose f irst  indicat ion is reconst ruct ive surgery 
and who should not  undergo urethrotomy “ j ust  in case.”  
Obviously,  t his approach requires reinforcing t raining 
in reconst ruct ive urethral surgery and considering the 
definit ion of centers of excellence.

Figure 4 Select ive t reatment  proposal for anterior urethral st ricture.
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The main role of an endoscopic resolut ion approach should 
be reserved for soft  st rictures with lit t le spongiof ibrosis 
and no more than 1cm in length, in which the probabilit y of 
success is about  75%. An EIU could be at tempted between 
1 and 1.5 cm, however the success rate falls to below 50%. 
Above 2cm, the failure rate is unacceptable and these 
pat ients should undoubtedly be t reated with primary UP, 
like all st rictures of any length in which urethrotomy has 
already failed.

Endoscopic t reatment  plays an important  role as salvage 
therapy for retouching a stenot ic segment  of a prior UP, 
in which indicat ion it  has proven to be notably successful.  
Finally, urethrotomy obviously cont inues to be indicated in 
elderly, debilitated or surgically high-risk pat ients and in 
informed pat ients that  rej ect  UP.
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