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Anatomy of the male urethra

posterior

penile 

bulbarbulbar
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Penile urethroplasty

One-stage or two-stage repair ?One stage or two stage repair ?
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Penile urethroplasty

The surgical technique for 

the repair of penile 

urethral strictures is 

selected according to 

stricture etiology
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Etiology of penile urethral strictures
i 404 ti tin 404 patients

F il d h di i 40%Failed hypospadias repair 40%

Lichen sclerosus 40%
80%

Lichen sclerosus 40%

Trauma 

Instrumentation

Catheter 20%Catheter

Infection

20%

Other causes
Barbagli 2006, unpublished data
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In patients with penile urethral strictures due to:

ttrauma

instrumentationinstrumentation

catheter

infection

the penis is normal
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Penis is normal: one-stage repair

dartos fascia

glans 
penile skin corpus spongiosump corpus spongiosum
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In patients with penile urethral strictures due to:

failed hypospadias

lichen sclerosus

the penis is abnormal
Center for Reconstructive Urethral Surgery
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Penis is abnormal: two-stage repair

Glans and penile skin are Corpus spongiosum andGlans and penile skin are 
fully involved in the 

disease

Corpus spongiosum and 
dartos fascia are fully 
involved in the disease
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One-stage penile urethroplasty

Flap or graft?Flap or graft?
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One-stage flap urethroplasty

ORANDIORANDI
JORDAN

McANINCHMcANINCH
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Jordan’s flap

Center for Reconstructive Urethral Surgery



Jordan’s flapp
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Jordan’s flap
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Jordan’s flap
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Jordan’s flap
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Jordan’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Dorsal Orandi’s flap
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Asopa’s graft
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Asopa’s graft
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Asopa’s graft
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Asopa’s graft
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Asopa’s graft
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One-stage penile flap or graft urethroplasty

Results

g p p g p y

ti t t f ipatients type of repair success

18 fl 66 7%18 flap 66.7% 

22 l ft 81 8%22 oral graft 81.8%

23 skin graft 78 3%

th l t it

23 skin graft 78.3%

www.urethralcenter.it
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flap

??
graft

Basically, the choice between flap or graft one-stage urethroplasty 

should be made according to the status of the urethral plate and 

di t th b k d t i i d faccording to the surgeon background, training and preference
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Two-stage penile urethroplasty
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Two-stage urethroplasty using oral mucosal 
ftgraft
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Complications following the first stage  of 
urethroplastyurethroplasty

10-39% of patients showed contracture or scarring of  the initial 
graft, requiring new grafting procedures 

Barbagli et al., Eur Urol, 2006
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Second stage
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Results of two-stage penile urethroplasty 
in patients with failed hypospadias repair

Surgical techniques N° Success Failureg q

Two-stage techniques with 
il ki 14 7 50% 7 50%penile skin

Two-stage techniques with 17 14 82 3% 3 17 6%oral mucosa 17 14 82.3% 3 17.6%

TOTAL 31 21 67.7% 10 32.3%TOTAL 31 21 67.7% 10 32.3%

Barbagli et al., Eur Urol 2006
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ConclusionsConclusions

Two-stage penile urethroplasty using oral graft is not a simple

procedure and require a great expertise to avoid a lot of trapsprocedure and require  a great expertise to avoid a lot of traps

Moreover, this two-stage procedure, also in the hands of skilled 

surgeon, showed an high complications rate either following 

th fi t t th d tthe first stage or the second stage
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Bulbar urethroplasty

Which type of 

urethroplasty ?

Center for Reconstructive Urethral Surgery



Bulbar urethroplasty

The surgical technique for 

the repair of bulbar 

urethral strictures is 

l t d di t thselected according to the 

strict re lengthstricture length

Center for Reconstructive Urethral Surgery



Preparation of the patient

Simple lithotomy position
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Preparation of the patient

Allen stirrups with sequential inflatable compression sleevesAllen stirrups with sequential inflatable compression sleeves 
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Urethral stricture ranging from 1 to 2 cm 

End – to – end  anastomosis
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Methylene blue is 
injected into the urethra
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The distal extent of 
the stenosis isthe stenosis is 
identified by 

inserting a 16inserting a 16-
French catheter 

with a soft round tipwith a soft round tip
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The urethra is freed from 
the bulbocavernous muscle
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The urethra is dissected 

from the corpora 

cavernosacavernosa 
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The distal extent of the 

i i id ifi dstenosis is identified 

and outlined
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The urethra is transected at the stricture level
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distal end proximal end

Th t i t i dThe stricture is removed 
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A total of 10  interrupted   The urethra is spatuled 

4-zero polyglactin sutures 

are put in place before tying

for 1 cm on both ends

are put in place before tying 
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The anastomosis is completed on the roofp
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A Foley 16-French grooved silicone catheter is inserted and the 

urethra is closedurethra is closed
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The anastomosis is completed
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Two ml of fibrin glue are injected over the urethra to prevent 

urinary leakage
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Results of 165 end-to-end anastomosis
www.urethralcenter.it

80%
90%

100%

50%
60%
70%

20%
30%
40%

0%
10%

■ success 150 (90.9%)
■ failure 15 (9 1%)
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■ failure 15 (9.1%)



In our experience, out of 60 patients who 
underwent end-to-end anastomosis: 

• 14 (23.3%) experienced ejaculatory dysfunction

• 11 (18.3%) had decreased glans sensitivity

• 7 (11.6%) experienced a glans that was neither full or not 

swollen during erectionswollen during erection

• 1 (1.6%) experienced a cold glans during erection

Center for Reconstructive Urethral Surgery

Barbagli G. et al, J Urol 2007



Urethral stricture ranging from 2 to 3 cm 

Augmented roof-strip anastomosisg p
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Two surgical teams work simultaneously
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Methylene blue is injected 
into the urethra
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The distal extent of the 
stenosis is identified by 

inserting a 16-French catheter 
with a soft round tipp
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The distal extent of theThe distal extent of the 

stenosis is identified and 

outlined
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The urethra is dissected from the corpora cavernosa p

Center for Reconstructive Urethral Surgery



The urethra is transected at the stricture levelThe urethra is transected at the stricture level
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The distal and proximal urethral ends are mobilized from the 

corpora cavernosa
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The distal and proximal urethral ends are fully 

t l d l th d l fspatuled along the dorsal surface
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Two ml of fibrin glue are injected over the urethra
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The buccal mucosal graft is applied over the fibrin glue
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The distal and proximal urethral edges are sutured to the apices     of 

the graftg
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The distal urethra is pulled down and the 

proximal urethra is pulled up to cover the graftproximal urethra is pulled up to cover the graft
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The distal and proximal urethral edges are sutured together 

along the midline as an end-to-end anastomosis
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Two ml of fibrin glue are injected over the urethra to prevent 

urinary leakagey g
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Results of 24 augmented anastomotic repair 
i d l l l ftusing dorsal oral mucosal graft

www.urethralcenter.it

90%
100%

60%
70%
80%

20%
30%
40%
50%

0%
10%
20%

■ success 19 (79.2%)
■ failure 5 (20 8%)
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■ failure 5 (20.8%)



Urethral stricture more than 3 cm in length

Substitution urethroplastySubstitution urethroplasty 
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Dorsal onlay graft urethroplasty
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Results of 22 dorsal buccal mucosal onlay 
graft urethroplastygraft urethroplasty
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90%
100%

60%
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80%
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40%
50%

0%
10%
20%

■ success 17 (77.3%)
■ failure 5 (22 7%)
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■ failure 5 (22.7%)



Ventral onlay graft urethroplasty
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Results of 93 ventral buccal mucosal onlay 
f h l igraft urethroplasties
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90%
100%

50%
60%
70%
80%
90%

20%
30%
40%
50%

0%
10%

■ success 85 (91.4%)
■ failure 8 (8 6%)
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■ failure 8 (8.6%)



Which type of substitution urethroplasty is 
best? 

??

ventral dorsal
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J Urol 2005
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Results

ventral dorsallateralventral dorsal 

83% success 85% success

lateral

83% success
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Substitution urethroplasty

Results
( revised on December 31, 2007)

type of repair success

ventral OMG 91 % 

l t l OMG 83 %lateral OMG 83 %

dorsal OMG 77 %

www.urethralcenter.it

Center for Reconstructive Urethral Surgery



Comparative success rate of 426 
one-stage anterior urethroplasties

Site Surgical 
technique N. patients Success 

rate

penile flap 18 66.7%

penile oral graft 22 81 8%penile oral graft 22 81.8%

penile skin graft 23 78.3%

bulbar end-to-end 153 90.8%

bulbar substitution 170 81 8%bulbar substitution 170 81.8%

bulbar augmented 40 60%

Center for Reconstructive Urethral Surgery



Two stage urethroplastyTwo-stage urethroplasty 
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Local adverse conditions
Previous failed open urethroplasty
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Local adverse conditions
Fistulas and abscess
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Local adverse conditions

Panurethral stricture associated with lichen sclerosus
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Local adverse conditions

Urethral stent
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Local adverse conditions

Urethral carcinoma
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First stage
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Webster’s technique
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Webster’s technique
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Second stage
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Results of 43 two-stage urethroplasty

■ success 24 (55.8%)
■ failure 19 (44 2%)
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■ failure 19 (44.2%)



Conclusion 

Reconstructive surgery for urethral strictures is continually
l i d th i it f h th ievolving and the superiority of one approach over another is

not yet clearly defined

The reconstructive urethral surgeon must be fully able in theThe reconstructive urethral surgeon must be fully able in the  
use of different surgical techniques to deal with any condition

f th th t th ti fof the urethra at the time of surgery
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Next month, this lecture will be fully available in 
our website

Thank you !
our website
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