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Purpose: We performed a retrospective evaluation and statistical analysis of outcome in patients who underwent bulbar
end-to-end anastomosis.
Materials and Methods: We reviewed 153 patients with an average age of 39 years who underwent bulbar end-to-end
anastomosis between 1988 and 2006. Mean followup was 68 months. Stricture etiology was unknown (62.7%), catheter
(14.4%), blunt perineal trauma (11.7%), instrumentation (9.8%), radiotherapy (0.7%) and infection (0.7%). Stricture length
was 1 to 2 cm (in 59.5%), 2 to 3 cm (37.9%), 3 to 4 cm (1.9%) or 4 to 5 cm (0.7%). A total of 90 patients (59%) underwent dilation,
internal urethrotomy, urethroplasty or multiple procedures before being referred to our center. Clinical outcome was
considered a treatment failure when any postoperative instrumentation was needed. The prevalence of postoperative sexual
dysfunction was investigated using a nonvalidated questionnaire.
Results: Of 153 cases 139 (90.8%) were successful and 14 (9.2%) were treatment failures. Treatment failure was managed
with urethrotomy in 9 cases, end-to-end anastomosis in 2, buccal mucosal graft urethroplasty in 1 and 2-stage repair in 2. Of
14 cases of failure 12 had a satisfactory final outcome, 1 is still waiting for the second stage of urethroplasty and 1 underwent
definitive perineostomy. There were 14 patients (23.3%) who experienced ejaculatory dysfunction, 1 (1.6%) a cold glans during
erection, 7 (11.6%) a glans that was neither full nor swollen during erection and 11 (18.3%) had decreased glans sensitivity.
No patients complained of penile chordee or impotence.
Conclusions: Bulbar end-to-end anastomosis has a success rate of 90.8%. Most patients were satisfied with the surgical
outcome despite postoperative complications such as ejaculatory dysfunction, a glans that was neither full nor swollen during
erection, or decreased penile sensitivity.
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S
urgical treatment of urethral strictures includes nu-
merous options such as dilation, vision internal ure-
throtomy, stent and reconstructive surgical tech-

niques. Peterson and Webster suggested that no one
technique is appropriate for all stricture diseases and the
urologist must be familiar with various surgical techniques
to deal with any condition of the urethra during surgery.1 In
the management of urethral strictures the etiology, site,
length and density of spongiofibrosis are taken into account.
Basically the surgical technique used in the repair of the
bulbar urethral stricture might be selected according to
stricture length.2 Short uncomplicated strictures are gener-
ally amenable to complete excision with primary anastomo-
sis.1,2 Longer strictures are managed using augmented roof
strip anastomosis or substitution onlay graft urethroplas-
ty.1,2 Finally, for patients with strictures associated with
local adverse conditions, 2-stage urethroplasty might be sug-
gested.1,2 End-to-end anastomosis is the most successful
treatment for bulbar urethral strictures with a reported
high success rate and low postoperative morbidity.3–6 We
performed a retrospective evaluation and statistical analysis

of outcome in patients who underwent bulbar end-to-end
anastomosis in terms of success rate and morbidity includ-
ing urinary and sexual function.

MATERIALS AND METHODS

From 1988 to 2006 a total of 153 patients with an average
age of 39 years (range 14 to 78) underwent bulbar end-to-end
anastomosis. Patients with lichen sclerosus or in whom hy-
pospadias repair failed were excluded from analysis. All the
data regarding these 153 patients are available at www.
urethralcenter.it. Preoperative evaluation included clinical
history, physical examination, urine culture, residual urine
measurement, uroflowmetry, and retrograde and voiding
cystourethrography. Since 1998 urethral ultrasound was
also performed in all patients. Stricture etiology was un-
known in 96 (62.7%) cases, catheter in 22 (14.4%), blunt
perineal trauma in 18 (11.7%), instrumentation in 15 (9.8%),
radiotherapy in 1 (0.7%) and infection in 1 (0.7%). Stricture
length was 1 to 2 cm in 91 patients (59.5%), 2 to 3 cm in 58
(37.9%), 3 to 4 cm in 3 (1.9%) and 4 to 5 cm in 1 (0.7%). A
total of 90 patients (59%) underwent dilation (1.3%), inter-
nal urethrotomy (35.9%), urethroplasty (3.3%) or multiple
treatments (18.3%) before referral to our center. The num-
ber of prior urethrotomies ranged from 1 to 5 (average 1.7).
All surgical procedures were performed by the same urolo-

Submitted for publication April 3, 2007.
* Correspondence: Department of Urology, Santa Chiara, P.za

Indipendenza, 11, 50129 Florence, Italy (telephone: 39 055 50381/
39 055 5038517; FAX: 39 055 480676; e-mail: lazzeri.m@tiscali.it;

Internet: www.santachiarafi.it).

0022-5347/07/1786-2470/0 Vol. 178, 2470-2473, December 2007
THE JOURNAL OF UROLOGY® Printed in U.S.A.
Copyright © 2007 by AMERICAN UROLOGICAL ASSOCIATION DOI:10.1016/j.juro.2007.08.018

2470



gist (GB) without significant changes in standard tech-
nique.7 Patients were discharged from the hospital 3 days
after surgery and voiding cystourethrography was per-
formed 2 weeks later. Clinical outcome was considered fail-
ure when any postoperative instrumentation was needed
including dilation. Uroflowmetry and urine culture were
repeated every 4 months in the first year and annually
thereafter. When symptoms of decreased force of stream
were present and uroflowmetry was less than 14 ml per
second, urethrography, urethral ultrasound and urethros-
copy were repeated. Average followup was 68 months (range
12 to 218).
The prevalence of postoperative sexual disorders was in-

vestigated using a nonvalidated telephone questionnaire ad-
ministered by a neutral person who was not part of the
hospital staff. The questionnaire was administered to 60
patients selected according to age 20 to 50 years old, no
diabetes or vascular diseases present, no previous failed
open urethroplasty and no further surgery required follow-
ing anastomotic urethroplasty (see Appendix). The question-
naire included 5 questions to investigate modifications in
ejaculation, 7 questions on the presence of neurovascular
penile disorders and 2 questions to evaluate final patient
satisfaction or dissatisfaction following surgery. We used
this questionnaire instead of the International Index of
Erectile Function because our goal was to assess the subjec-
tive afferent function of penis innervation and ejaculatory
dysfunction.
In terms of statistical analysis the Student t test was

used to compare patient age according to surgical interven-
tion outcome. Categorical data were analyzed with the chi-
square test and Fisher’s exact test. The level of statistical
significance was set at p 0.05. All calculations were per-
formed with SPSS® release 13.0.

RESULTS

Of 153 cases 139 (90.8%) were treatment successes and 14
(9.2%) were failures. Based on patient age the success rate
was 91.3% in men 14 to 49 years old, 85.7% in men 50 to 69
years old and 100% in men older than 70 years. Based on
stricture etiology the success rate was 100% in cases of
stricture following infection (1), 93.3% in strictures following
urethral instrumentation (15), 92.7% in stricture of un-
known etiology (96), 88.9% in traumatic strictures (18),
86.4% in strictures caused by a catheter (22) and 0% in
strictures following radiotherapy (1). Based on stricture
length the success rate was 100% in patients with stricture
3 to 5 cm (4), 93.4% in those with 1 to 2 cm stricture (91) and
86.2% in those with 2 to 3 cm stricture (58). Based on having
received treatment before surgery, the success rate was
100% in patients who underwent prior urethroplasty (5) or
dilation (2), 94.5% in those who underwent urethrotomy
(55), 92.1% in patients who had not undergone previous
treatment (63) and 78.6% in those who had undergone mul-
tiple treatments (28). Eight patients (4.8%) had postopera-
tive fistula at the first radiological investigation 2 weeks
after surgery. In all of these patients the fistula was spon-
taneously closed by leaving a catheter in place for 14 days.
No patients with an early postoperative fistula had stricture
recurrence.
The mean age of patients in whom treatment failed was

not statistically different from the mean age of those with

successful outcomes (42.86 15.67 SD vs 37.78 15.91,
respectively), even if this latter group had a trend toward a
lower mean age. Furthermore, previous treatments did not
correlate with outcome (p 0.345) as well as stricture
length when it was split into 3 categories of 1 to 2 cm, 2 to 3
cm and more than 3 cm. The 14 cases of treatment failure
were homogeneously distributed over time. Of these 14 cases
7 (50%) experienced failure in postoperative year 1, 4
(28.5%) during postoperative year 2, 1 (7.1%) during year 3
and 2 (14.2%) after postoperative year 3. At the beginning of
the learning curve (fromMarch 1988 to March 1998) 23 of 25
cases were considered successful and 2 were considered
treatment failures. At the end of the learning curve (from
October 2004 to March 2006) 22 were considered successful
and 3 considered treatment failures. Therefore, there was no
difference in outcome between patients treated at the begin-
ning of the learning curve and those treated at the end.
Treatment failure was managed with urethrotomy in 9
cases, end-to-end anastomosis in 2, buccal mucosal graft
urethroplasty in 1 and 2-stage repair in 2 cases. Of 14
failures 12 had a satisfactory final outcome, 1 is still waiting
for the second stage of urethroplasty and 1 underwent de-
finitive perineostomy.
With regard to the prevalence of postoperative sexual

function disorders, 12 patients (20%) experienced decreased
ejaculation force and in 2 patients (3.3%) ejaculation was
possible only by manually compressing the perineum at the
level of the urethral bulb. One patient (1.6%) had a cold
glans during erection, 7 (11.6%) had a glans that was neither
full nor swollen during erection and 11 (18.3%) had de-
creased sensitivity of the glans or distal penile shaft. No
patients complained of penile chordee or impotence. Of 60
patients evaluated using a nonvalidated telephone question-
naire, 2 (3.3%) declared that they were dissatisfied with the
outcome of the surgery, 1 because of postoperative pain and
1 because of the cold glans. Patient dissatisfaction was
tested using a scale from 1 (dissatisfied) to 4 (very satisfied)
(see Appendix).

DISCUSSION

Recently the widespread use of end-to-end anastomosis has
become a contentious issue in the literature, regarding,
above all, certain aspects of this surgical technique.8–10

Patient Age
Santucci et al reviewed 70 urethroplasties performed on
patients older than 64 years (range 65 to 82) including 30
anastomotic urethroplasties.5 The incidence of restricture
was compared to a group of similar patients younger than 65
years and success rates were found not to be statistically
different.5 In our experience 139 patients younger than 65
years (mean age 35, range 14 to 63) had a success rate of
89.9% and 14 patients older than 65 years (mean age 71,
range 66 to 78) had a success rate of 100%. Thus, the results
seem to confirm that patient age is not a factor in the success
rate and that end-to-end anastomosis should not be with-
held from patients on the basis of age.

Stricture Length
Recently the ideal stricture length for end-to-end anastomosis
has become a contentious issue.8,9 Guralnick and Webster as-
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serted, without validation from data, that this operation
should be limited to stricture of 1 cm or less, as excision of a 1
cm urethral segment with opposing 1 cm proximal and distal
spatulations results in a 2 cm urethral shortening, which may
be accommodated by the elasticity of the bulbar urethra with-
out chordee.8 Excision of a longer urethral segment risks penile
shortening or chordee.8 On the other hand Morey and Kizer
reported on a selected cohort of 22 patients (excluding those
with hypospadias or pelvic trauma) with proximal bulbar ure-
thral strictures longer than 2.5 cm treated with an extended
anastomotic approach, suggesting that urethral reconstructa-
bility is proportional to the length and elasticity of the distal
urethral segment.9 They reported a 91% success rate and with
no increase in erectile complaints compared to shorter stric-
tures, concluding that selected strictures longer than 2.5 cm
can be successfully treated using this technique.9 In our study
the interpretation of the success rate of urethroplasty accord-
ing to stricture length was controversial. Of 153 patients we
used end-to-end anastomosis in 91 (59.5%) with strictures
shorter than 2 cm and in 58 (37.9%) with strictures ranging
from 2 to 3 cm, using this technique in only 4 patients (2.6%)
with strictures longer than 3 cm. The success rate of 93.4% for
strictures less than 2 cm was not statistically significantly
different from the success rate of 87.1% for strictures longer
than 2 cm (p 0.25). Surprisingly the success rate was 100%
for strictures 3 to 5 cm in length (4 cases). At our center we
performed 375 single stage bulbar urethroplasties (www.ure-
thralcenter.it) including end-to-end anastomosis (165 cases),
augmented anastomotic repair (40 cases) and onlay graft ure-
throplasty (170 cases). We stringently selected only 4 patients
with stricture longer than 3 cm for anastomotic repair instead
of substitution urethroplasty.

Previous Treatments
In the literature interpretation of the urethroplasty success
rate based on previous treatment was controversial.4,6,11,12

In our study 90 of 153 patients (58.8%) underwent prior
single or multiple treatments while 63 patients (41.2%) had
no previous treatment. The only group of patients who had a
lower success rate (78.6%) had undergone multiple treat-
ments (dilation, urethrotomy or urethroplasty), whereas the
other groups showed similar success rates ranging from
92.1% to 100% without any statistical significance.

Sexual Dysfunction
Following End-to-End Anastomosis
Al-Qudah and Santucci suggested that end-to-end anasto-
mosis is controversial in the treatment of urethral strictures
ranging from 0.5 to 3.0 cm.10 They presented 47 short ure-
thral strictures treated with end-to-end anastomosis or buc-
cal mucosal graft urethroplasty and compared the results to
determine the best technique.10 The recurrence rate was 7%
in those patients who underwent end-to-end anastomosis
and 0% in patients who underwent buccal mucosal graft
urethroplasty.10 Complications including chordee and erec-
tile dysfunction occurred in 18% of the patients after anas-
tomotic repair.10 We investigated the prevalence of postop-
erative sexual dysfunction in a series of 60 patients,
excluding those in whom sexual dysfunction could be related
to age, previous surgery, or diabetes or neurovascular dis-
ease. No patient complained of penile chordee and impo-
tence. This is probably because we used this technique in the

majority of patients with strictures shorter than 3 cm to
avoid extending the urethral mobilization more distally (to
avoid chordee) or proximally (to avoid damage to the neuro-
vascular bundle). Nevertheless, 23.3% of patients had post-
operative ejaculation difficulty and 31.6% had neurovascu-
lar disorders of the glans or distal penile shaft. These minor
postoperative dysfunctions did not modify overall satisfac-
tion as only 3.3% of patients declared that they were unsat-
isfied with the outcome of the surgery. This optimistic pa-
tient evaluation of the surgery is also probably influenced by
good outcome in terms of urinary function. The most fre-
quent postoperative ejaculation disorder was decreased
force of ejaculation jet (20%) or semen sequestration in the
urethral bulb (3.3%). Yucel and Baskin reported that peri-
neal nerves innervate the bulbospongiosum muscles and
send branches to penetrate the corpus spongiosum.13 Rhyth-
mic contractions of the bulbospongiosum muscles expel se-
men from the urethra and have an important role in expel-
ling urine, or preventing urine or semen sequestration in the
urethral bulb.13 Most likely surgical damage to the branches
of the perineal nerves or bulbospongiosum muscles may
have a role in determining the loss of efficient bulbar ure-
thral contraction, causing difficulties in expelling semen and
urine.13 The most frequent postoperative neurovascular dis-
orders were decreased sensitivity of the glans or distal pe-
nile shaft (18.3%), or vascular deficiency of the glans penis
(13.3%). Further studies are necessary to clarify the etiology
of these neurovascular disorders and identify the modality
to fully preserve the neurovascular supply to the glans and
penile shaft during end-to-end anastomosis.

Learning Curve
During the last 19 years we performed 165 end-to-end anasto-
moses, of which 153 were selected for this study. The cases in
which treatment failed were distributed homogeneously dur-
ing this period, and there was no difference in outcome be-
tween the first 25 cases treated at the beginning of the learning
curve and the last 25 treated at the end of the learning curve.
This is probably because end-to-end anastomosis is a simple
procedure that does not require any particular surgical exper-
tise as in the use of onlay grafting procedures. In fact, we found
differences in the outcomes of the 2 bulbar onlay grafting
urethroplasties, 1 using skin and the other using buccal mu-
cosa as substitute materials. Most treatment failure after dor-
sal skin graft urethroplasty occurred because the procedure
was performed at the beginning of the learning curve, whereas
buccalmucosal graft urethroplastywas performed at the end of
the learning curve when numerous technical and surgical re-
finements had been made.14

Finally, we realized that one of the weaknesses of this
study was the lack of sample size calculation to set the
statistical power. Unfortunately, some statistical compari-
sons might be lost. This weakness was due to the nature of
the investigation as a retrospective analysis of a case series.

CONCLUSIONS

End-to-end anastomosis is an effective surgical option for pa-
tients with bulbar stricture despite the possibility of minor
postoperative disorders affecting ejaculation or penile sensitiv-
ity. End-to-end anastomosis should not be withheld from pa-
tients on the basis of age. In our study the interpretation of the
success rate according to stricture length was controversial. As
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far as the relationship between prior treatments and surgical
outcome, the only group of patients with a lower success rate
was one which had undergone multiple treatments (dilation,
urethrotomy or urethroplasty), whereas the other groups
showed similar success rates without any statistical signifi-
cance. Finally, the results of surgery are not influenced by a
learning curve and cases of treatment failure were homoge-
neously distributed over time.

APPENDIX

Changes in Ejaculation
Did you complain of ejaculation disorders after the surgery?

Yes
No

Did you recognize changes in ejaculation after the surgery comparing it
with your previous status?
Yes
No

Does ejaculation occur with difficult stream?
Yes
No

If Yes, what is the stream like?
No stream
Very poor spontaneous stream
The stream occurs only by manually compressing the perineum

Is the ejaculation difficulty present:
Always
Sometimes
Seldom

Did you have negative changes in the relationship with your partner due to
difficult ejaculation?
Yes
No

Did you have children after the surgery?
Yes
No

Neurovascular Penile Disorders
Did you complain of penile erection disorders after the surgery?
Yes
No

Does your glans fully swell during erection?
Yes
No

If No:
Glans is not swollen
Glans is partially swollen
Glans is fully swollen at the beginning of erection, but it was not

maintained fully swollen throughout the sexual activity
Did you have negative changes in your sexual activity due to this

problem?
Yes
No

If Yes, what kind of problems did you recognize?
Psychological problems
Problems during vaginal intercourse
Other minor problems

Did you recognize a change in penile sensitivity after surgery?
Yes
No

If Yes, where did you localize sensitivity changes?
In the glans
In penile skin
In distal penile shaft
Including all penile shaft

What was the penile sensitivity like after surgery?
Decreased
Increased
Not specifically altered

Was the penile sensitivity changed in relation to:
Touch
Cold/hot
All stimulus

During the erection do you complain of cold glans?
Yes
No

Did you have negative changes in your sexual activity due to this problem?
Yes
No

(appendix continued)

APPENDIX continued

If Yes what kind of problems did you recognize?
Psychological problems
Problems during vaginal intercourse
Other minor problems

Final Assessment of Surgery
Are you satisfied of surgical outcome and what is your judgment of final
results?

1. Not satisfied 1. Negative
2. Poor satisfied 2. Poor
3. Satisfied 3. Good
4. Very satisfied 4. Excellent
If your answer was 1 or 2
Is it because you did not improve urinary function?
Is it because your sexual activity was worsened?

Would you repeat the surgery?
Yes
No

If No, why?
Due to postoperative pain
Due to psychological problems
Because the outcome was different from what I foresaw

REFERENCES

1. Peterson AC and Webster GD: Management of urethral stric-
ture disease: developing options for surgical intervention.
BJU Int 2004; 94: 971.

2. Barbagli G, Palminteri E, Lazzeri M and Guazzoni G: Anterior
urethral strictures. BJU Int 2003; 92: 497.

3. MacDonald MF, Al-Qudah HS and Santucci RA: Minimal im-
pact urethroplasty allows same-day surgery in most pa-
tients. Urology 2005; 66: 850.

4. Santucci RA, Mario LA and McAninch JW: Anastomotic ure-
throplasty for bulbar urethral stricture: analysis of 168
patients. J Urol 2002; 167: 1715.

5. Santucci RA, McAninch JW, Mario LA, Rajpurkar A, Chopra
AK, Miller KS et al: Urethroplasty in patients older than 65
years: indications, results, outcomes and suggested treat-
ment modifications. J Urol 2004; 172: 201.

6. Eltahawy EA, Virasoro R, Schlosemberg SM, McCammon KA
and Jordan GH: Long-term followup for excision and pri-
mary anastomosis for anterior urethral strictures. J Urol
2007; 177: 1803.

7. Mundy AR: Surgical atlas. Anastomotic urethroplasty. BJU
Int 2005; 96: 921.

8. Guralnick ML and Webster GD: The augmented anastomotic
urethroplasty: indications and outcome in 29 patients.
J Urol 2001; 165: 1496.

9. Morey AF and Kizer WS: Proximal bulbar urethroplasty via
extended anastomotic approach–what are the limits? J Urol
2006; 175: 2145.

10. Al-Qudah HS and Santucci RA: Buccal mucosal onlay urethro-
plasty versus anastomotic urethroplasty (AU) for short ure-
thral strictures: which is better? J Urol, suppl., 2006; 175:
103, abstract 313.

11. Barbagli G, Palminteri E, Lazzeri M, Guazzoni G and Turini
D: Long-term outcome of urethroplasty after failed ureth-
rotomy versus primary repair. J Urol 2001; 165: 1918.

12. Culty T and Boccon-Gibod L: Anastomotic urethroplasty for
posttraumatic urethral stricture: previous urethral manip-
ulation has a negative impact on the final outcome. J Urol
2007; 177: 1374.

13. Yucel S and Baskin LS: Neuroanatomy of the male urethra
and perineum. BJU Int 2003; 92: 624.

14. Barbagli G, Guazzoni G, Palminteri E and Lazzeri M: Anasto-
motic fibrous ring as cause of stricture recurrence after
bulbar onlay graft urethroplasty. J Urol 2006; 176: 614.

LONG-TERM FOLLOWUP OF BULBAR END-TO-END ANASTOMOSIS 2473


