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Modern urethroplasty

New concepts on reconstructive urethral surgery  

Question and ansewer



Which tissue is best for urethral
reconstruction?



Substitute material for urethroplasty

1 Genital or extragenital skin1. Genital or extragenital skin

2. Bladder mucosa

3. Oral mucosa

4. Colonic mucosa

5. Other material

6. Tissue engineered material



1. Genital or extragenital skin



1. Extragenital skin

retroauricular (A.R. Mundy)



1. Extragenital skin

mesh-graft (F. Schreiter)



2. Bladder mucosa

In the era of robotic surgery it is no longer necessary to open theIn the era of robotic surgery, it is no longer necessary to open the 
abdomen of the patient to repair all types of urethral strictures !



3. Oral mucosa

16 cm x 2.5 cm4 cm4 cm



3. Colonic mucosa

J Urol 2009; 182:1040-1043



4. Other material

Internazional Braz J Urol  2007; 33:523-531

Urology  2006; 68:263-266

anecdotal reports



6. Tissue engineered material

Urethral surgery will have improved only when corpus spongiosum 
is made available and a new spongiosum-made urethra is 

transplanted into the patient.



Substitute material for urethroplasty

Skin or oral mucosa?

The literature on this topic does not provide any sure 
id liguidelines:

ld told reports

no homogeneous series of patients

different surgical techniques

different criteria for evaluation of the results



Substitute materials for urethroplasty

Anatomical, biological and clinical differences between skin 

and oral mucosaand oral mucosa



Harvesting site

Oral mucosa concealedOral mucosa concealed 

Ski i ibl t th k dSkin visible to the naked eye 

esthetic consequencesq

psychological sequelae



Harvesting site from the lip: visible to the naked eye

N ti th ti

Unsatisfactory post-operative patient acceptance

Negative esthetic consequences

y p p p p



Oral mucosa: harvesting site

concealed 



Genital skin: harvesting site

visible to the naked eyevisible to the naked eye



Extragenital skin: harvesting site

visible to the naked eye



Biological characteristics

SkinOral mucosa

Thin epithelium

Thick avascular lamina propria

Thick epithelium

Slightly vascular lamina propria Thick avascular lamina propriaSlightly vascular lamina propria

Markiewicz MR et al., EAU-EBU UPDATE SERIES  2007; 5:179-197 



Oral mucosa: biological characteristics

Resistant to infection

Oral mucosa hosts a number of micro-organisms, yet the tissue’s 
inflammatory response to these organisms is minimal.y p g

There are multiple immunological processes intrinsic to the oral
mucosa that makes it impervious to native flora colonization.

M ki i MR t l EAU EBU UPDATE SERIES 2007 5 179 197Markiewicz MR et al., EAU-EBU UPDATE SERIES  2007; 5:179-197



Oral mucosa: biological characteristics

Compatible with the urethral environment

Histological studies have demonstrated that
the oral mucosa is highly compatible with thethe oral mucosa is highly compatible with the
urethral recipient site, at times being
indistinguishable from the surrounding tissuesindistinguishable from the surrounding tissues.

The structural integrity of oral mucosa
remains intact following transplantation to
a distant site.

M ki i MR t l EAU EBU UPDATE SERIES 2007 5 179 197Markiewicz MR et al., EAU-EBU UPDATE SERIES  2007; 5:179-197



Oral mucosa: biological characteristics

Elastic and resilient

Frequently exposed to compression, stretching and shearing forces, 

the oral mucosa is highly resilient, due to his particular lamina 

M ki i MR t l EAU EBU UPDATE SERIES 2007 5 179 197

g y , p

propria-oral epithelium interface.

Markiewicz MR et al., EAU-EBU UPDATE SERIES  2007; 5:179-197



Oral mucosa: biological characteristics

Easy to adapt for any type of urethroplasty

One-stage Two-stage Inlay OnlayOne-stage Two-stage Inlay Onlay



Oral mucosa: biological characteristics

Rarely affected by lichen sclerosus

A d i h DE d M d AR E U l 2008 54 1031 1041Andrich DE and Mundy AR, Eur Urol 2008; 54:1031-1041



Oral mucosa: evidence in the literature

Markiewicz MR et al., J Urol 2007; 178:387-394

In the literature, 1,267 articles on the use of oral mucosa in 
urethral reconstruction have been reported (1966-2006). p ( )



The use of oral mucosa in urethral surgery

Why ?

The patient does not want to beThe patient does not want to be 

considered an experimental 

animal



Substitute material for urethroplastySubstitute material for urethroplasty

Skin or oral mucosa?

Comparative evaluation of the results



Penile one-stage inlay graft urethroplasty

Results

t f itype of repair success

oral graft 81 8%oral graft 81.8%

skin graft 78.3%skin graft 78.3%

B b li G t l BJU I t 2008 102 853 860Barbagli G. et al., BJU Int 2008; 102:853-860



Bulbar one-stage onlay graft urethroplasty

Results

t f itype of repair success

oral graft 82 8%oral graft 82.8%

skin graft 59.6%skin graft 59.6%

B b li G t l E U l 2008 53 828 833Barbagli G. et al., Eur Urol 2008; 53:828-833



Humby G, Br J Surg 1941; 29:84-92



Should we preserve the 

bulbospongiosum muscle and 

perineal nerve? p



May 2005

39 year old man

No associated diseases

Previous history of urethralPrevious history of urethral 
intrumentation

Two internal urethrotomies

End-to-end anastomosis



November 2005

PF: 32 ml/sec

post-voiding dribbling

semen sequestration in the

loss of ejaculation

semen sequestration in the
urethral bulb



Questionnaire to investigate sexual dysfunction 
after bulbar end to end anastomosisafter bulbar end-to-end anastomosis

6 questions to investigate q g
ejaculatory disorders 

B b li G t l J U l 2007 178 2470 2473Barbagli G. et al., J Urol  2007; 178:2470-2473



7 questions to investigate 
neurovascular penile disorders

Barbagli G. et al., J Urol  2007; 178:2470-2473



Two questions to investigate final patient satisfaction

Barbagli G. et al., J Urol  2007; 178:2470-2473



This non-validated questionnaire was administered to 60 out of 153 
patients who underwent bulbar end-to-end anastomosis, 

according to the following inclusion criteria:

Age 20 to 50 years oldAge 20 to 50 years old

No diabetes or vascular diseasesNo d be es o v scu d se ses

No previous failed open urethroplasty

No further surgery required after the anastomosis

Barbagli G. et al., J Urol  2007; 178:2470-2473



Results

12 (20%) patients showed decreased ejaculation force12 (20%) patients showed decreased ejaculation force.

2 (3 3%) ti t h d j l ti ibl l b2 (3.3%)  patients showed ejaculation was possible only by
manually compressing the perineum at the
level of the urethral bulb.level of the urethral bulb.

14 (23.3%) patients showed ejaculatory dysfunction.( ) p j y y

Barbagli G. et al., J Urol  2007; 178:2470-2473



In our experience, patients who underwent 
substitution onlay graft urethroplasty showed the y g p y

same incidence of: 

post-voiding dribbling

decreased ejaculation force or loss of ejaculationdecreased ejaculation force or loss of ejaculation

partial semen sequestration in the urethral bulb

Barbagli G. et al., Eur Urol  2008, 54:335-343



Why?Why?



Functional anatomy of bulbospongiosum muscle

Perineal nerves innervate the bulbospongiosum muscle and have fine 
b h th t t t th ibranches that penetrate the corpus spongiosum.

Y l S d B ki LS BJU I t 2003 92 624 630Yucel S. and Baskin LS, BJU Int 2003; 92:624-630



Functional anatomy of the bulbospongiosum 
musclemuscle

Y l S d B ki LS BJU I t 2003 92 624 630Yucel S. and Baskin LS, BJU Int 2003; 92:624-630



Functional anatomy of the bulbospongiosum 
musclemuscle

Bulbospongiosum muscle contractions
li it d b ti l ti f th d lare elicited by stimulation of the dorsal

nerve of the penis and following
stimulation of the perineal nerve.p

Rhythmic contractions of theRhythmic contractions of the
bulbospongiosum muscle expel semen
and urine from the urethra, thus
avoiding semen and urine sequestration
in the urethral bulb.

Y CC d B dl WE BJU I t 2000 85 857 863Yang CC and Bradley WE, BJU Int 2000; 85:857-863



Functional anatomy of the bulbospongiusum 
muscle

Ejaculatory disorders may result 

muscle

j y y
from disruption of one or more of 
the reflex pathways providing 
i ti f th b lb iinnervation of the bulbospongiosum 
muscle.

These disorders may manifest as 
decreased force of semen expulsion 
and low semen volume caused by 
inefficient bulbospongiosum 

t tilitcontractility.

Y CC d B dl WE BJU I t 2000 85 857 863Yang CC and Bradley WE, BJU Int 2000; 85:857-863









Can we preserve the bulbospongiosum muscle?



Muscle and nerve sparing ventral onlay graft 
bulbar urethroplastybulbar urethroplasty



B b li G t l E U l 2008 54 335 343Barbagli G et al., Eur Urol 2008; 54:335-343



B b li G t l E U l 2008 54 335 343Barbagli G et al., Eur Urol 2008; 54:335-343



B b li G t l E U l 2008 54 335 343Barbagli G et al., Eur Urol 2008; 54:335-343



B b li G t l E U l 2008 54 335 343Barbagli G et al., Eur Urol 2008; 54:335-343



B b li G t l E U l 2008 54 335 343Barbagli G et al., Eur Urol 2008; 54:335-343



Muscle and nerve sparing one-sided dorsal onlay 
graft bulbar urethroplastygraft bulbar urethroplasty



K lk i S t l BJU I t 2009 104 1150 1155Kulkarni S et al., BJU Int 2009; 104:1150-1155



K lk i S t l BJU I t 2009 104 1150 1155Kulkarni S et al., BJU Int 2009; 104:1150-1155



K lk i S t l BJU I t 2009 104 1150 1155Kulkarni S et al., BJU Int 2009; 104:1150-1155



K lkarni S et al BJU Int 2009; 104:1150 1155Kulkarni S et al., BJU Int 2009; 104:1150-1155



Results

Out of all patients who underwent ventral or dorsal muscle 
and nerve sparing onlay graft bulbar urethroplasty noneand nerve sparing onlay graft bulbar urethroplasty, none
showed a decreased force of semen emission or post-voiding
dribbling at 6 and 12 months after surgery.d bb g at 6 a d o t s a te su ge y.

The average follow-up on this limited series of patients was
15.2 months (range 12 to 26 months).

We are working on gathering data on a larger series ofWe are working on gathering data on a larger series of
patients with a more extended follow-up.

B b li G t l E U l 2008 54 335 343Barbagli G. et al., Eur Urol  2008, 54: 335-343



Should we preserve the bulbospongiosum muscle?

At present, preservation of the bulbospongiosum muscle is
described only in ventral or dorsal onaly graft techniques.described only in ventral or dorsal onaly graft techniques.

Preliminary results on a limited series of patients treatedPreliminary results on a limited series of patients treated 
using muscle and nerve sparing techniques are encouraging.

Urethral surgeons are warmly invited to develop further studies 
including a large series of patients to establish if these techniques
are really superior to the standard procedures, avoiding post-
operative sexual and urinary sequelaeoperative sexual and urinary sequelae.



Should we transect the urethra?



AUANews 2009; 14:14AUANews 2009; 14:14



Etiology of bulbar urethral stricturesEtiology of bulbar urethral strictures

Trauma

U kUnknown

InstrumentationInstrumentation

Catheter

Infection

Other



1 - 2 cm traumatic bulbar urethral stricture

End-to-end anastomosis



2 - 4 cm traumatic bulbar urethral stricture

Augmented anastomotic repair using oral graftAugmented anastomotic repair using oral graft



In traumatic bulbar urethral strictures, it is
mandatory to transect the urethra to fully removemandatory to transect the urethra to fully remove 

the scar tissue



Should we transect the urethra in
short non-traumatic bulbar urethral strictures?short, non traumatic bulbar urethral strictures?



Transect

Transecting the urethra allows complete removal of the scarred 

tissue but may causemay cause vascular and neuronal damage to the urethra, 

thus promoting stricture recurrence and sexual dysfunction.



J Urol 2006; 175:103 (abstract 313) 

Anastomotic urethroplasty (28 patients) showed 7%Anastomotic urethroplasty (28 patients) showed 7%
recurrence rate and 18% risk of sexual dysfunction.

O l l l th l t (19 ti t ) h d 0%Oral mucosal onlay urethroplasty (19 patients) showed 0%
recurrence rate and 0% risk of sexual dysfuntion.

Retrospective survey.

Etiology of strictures (traumatic vs non-traumatic) was notEtiology of strictures (traumatic vs non traumatic) was not
recorded.

Follow up criteria (questionnaire?) were not reportedFollow-up criteria (questionnaire?) were not reported.



Questionnaire to investigate sexual dysfunction 
after bulbar end to end anastomosisafter bulbar end-to-end anastomosis

6 questions to investigate 
ejaculatory disorders 

B b li G t l J U l 2007 178 2470 2473Barbagli G. et al., J Urol  2007; 178:2470-2473



7 questions to investigate 
neurovascular penile disorders

B b li G t l J U l 2007 178 2470 2473Barbagli G. et al., J Urol  2007; 178:2470-2473



This non-validated questionnaire was administered to 60 out of 

153 patients who underewent bulbar end-to-end anastomosis, 

according to the following inclusion criteria:

Age 20 to 50 years oldg y

No diabetes or vascular diseases

No previous failed open urethroplasty

No further surgery required after the anastomosis

B b li G t l J U l 2007 178 2470 2473Barbagli G. et al., J Urol  2007; 178:2470-2473



Results

11 (18.3%) patients complained of decreased sensitivity of the
l di t l il h ftglans or distal penile shaft.

7 (11.6%) patients complained of a glans that was neither full
nor swollen during erection. 

1 (1.6%) patient had a cold glans during erection. 

19 (31.6%) patients showed sexual dysfunctions.

B b li G t l J U l 2007 178 2470 2473Barbagli G. et al., J Urol  2007; 178:2470-2473



Non-transecting

Avoiding transection of the urethra is a vascular-nerve sparing 

procedure, but it does not allow removal of the scarred tissue. 



Can non-removal of the inflammatory and scarred tissues cause y

stricture recurrence in non-traumatic bulbar urethra stricture? 

No

In 170 patients who underwent onlay graft procedures withoutIn 170 patients who underwent onlay graft procedures, without  

removing the inflammatory and scarred tissues,  the success rate 

was 81.8%, at mean follow-up of 56 months.
Barbagli G. et al., Eur Urol  2008, 53:828-833



Should we transect the urethra?S ou d we sec e u e ?

Yes : in traumatic urethral stricture

No : in non-traumatic urethral stricture



2-4 cm non-traumatic stricture that covers a particularly 
narrow area of > 1 cm in lengthnarrow area of > 1 cm in length 

Onlay graft without transecting the urethra ?Augmented anastomotic repair transecting the urethra ?



BJU Int 2004, 94:971-976

“ We find that excisional augmented anastomotic urethroplasty

provides favourable long-term results when compared with

dorsal alone “



J Urol 2004, 171:17 (abstract 66)

The authors reported that augmented anastomotic repair,
transecting the urethra, had only a 5.2% failure rate in 38g y
patients, compared with a 9% failure rate in 11 patients who
underwent a simple onlay graft without transecting the urethra.

They concluded that excision of the worst stricture segmentThey concluded that excision of the worst stricture segment
avoids a long onlay in a poor urethral bed where failure often
occurs at the location of even the smallest stricture caliber.



J Urol 2006; 175:38 (abstract 117)

i i fThese authors recommended complete excision of the
stricture and use of an augmented anastomotic repair
transecting the urethra for strictures that cover a particularlytransecting the urethra for strictures that cover a particularly
narrow area of 1-2 cm in length.

Out of 69 patients, 63 were successful (91%) with a mean
f ll f 34 hfollow-up of 34 months.



These authors reported only an objective evaluation of the
results and did not perform a subjective evaluationresults and did not perform a subjective evaluation.

These authors did not investigate, by way of a questionnaire,These authors did not investigate, by way of a questionnaire,
the incidence of sexual dysfunction in this series of patients.



Should we transect the urethra?

Urethral surgeons are warmly invited to develop further
randomized studies including a large series of patientsrandomized studies including a large series of patients,
according to the following parameters:

No traumatic urethral strictures.

Objective evaluation of the urinary functional outcome using
the standard investigations.g

Subjective evaluation of the incidence of sexual dysfuction
and patient satisfaction using a questionnaire.



Should we suture or use fibrin glue?



Fibrin glue contains two solutions of human products:

Fibrin glue
Fibrin glue contains two solutions of human products:
1.     fibrinogen, Factor XII, plasmafibronectina, plasminogen 

dissolved with an aprotin solution (bovine). p ( )
2. activate thrombin component (human) mixed with a calcium

chloride solution. 

When combined, a dense 
gelatinous clot is quickly formed 
at the point of application.

This fibrin sealant is non-synthetic and biocompatible with the
natural fibrinolytic mechanism, thus healing is promoted 
without inflammation and fibrosis formation.without inflammation and fibrosis formation.



The application of fibrin glue mainly relates to its sealing power
Use

The application of fibrin glue mainly relates to its sealing power, 
as it has been shown to be a beneficial adjunct to sutures for 
closing wounds and promoting healing since it increases tissue g p g g
plane adherence, accelerates revascularization, reduces 
hemorrhage, prevents seroma formation and decreases
i fl tiinflammation.

Fibrin sealant is also used as tissue glue in the reconstruction of
l i l ki l

Fibrin glue used with skin graft and tissue-engineered skin

complex genital skin loss.

substitutes has a hemostatic effect, increasing the percentage of
graft take, and has a protective effect against infection.

In studies on tissue engeenering, fibrin glue does not only help
attach the transplanted cells to the recipient bed, but also
enhances migration of growth factors and is itself a nutrientenhances migration of growth factors and is itself a nutrient. 



Safety

Fibrin sealant has been widely used in Europe, Japan and they p p
United States.

Discussion on the safety of fibrin glue is important, as this
sealant is composed of human products.

Donors are initially screened and retested after 3 months for
human HIV Epstein-Barr virus cytomegalovirus and hepatitishuman HIV, Epstein-Barr virus, cytomegalovirus and hepatitis 
A, B and C before plasma processing. A large study on sealant 
use showed no seroconversion to any of the above mentioned y
diseases. Moreover, the plasma is then thermally treated to 
ensure further viral safety.



Urology 2006; 67:830-832gy ;

Eur Urol 2006; 50:467-474



Fibrin glue as a sealant

End-to-end anastomosis: 25 patients
success rate: 92%
median follow up: 41 monthsmedian follow-up: 41 months

Ventral onlay graft urethroplasty:42 patients 
success rate: 87%success rate: 87%
median follow-up: 44 months

Unpublished dataUnpublished data



Fibrin glue as a glue

A t d t ti i iAugmented anastomotic repair using   
oral graft: 16 patients

success rate: 72%
median follow-up: 46 months 

Dorsal onlay graft urethroplasty: 35 patients

success rate: 87%

median follow-up: 45 monthsmedian follow-up: 45 months

Unpublished dataUnpublished data



Fibrin glue as a sealant or glueb g ue s se o g ue

118 patients

Success rate: 85%

Follow-up: range 38-56 months

Unpublished dataUnpublished data



Should we use fibrin glue?

Our preliminary experience using fibrin glue as a sealant or
glue during urethroplasty has been shown to be a beneficialg g p y
adjunct to sutures for  promoting healing and graft-taking, 
and decreasing inflammation.

Fibrin glue provides sure graft-taking and revascularization
of the oral graft applied over the corpora cavernosa, thus

U th l l i it d t d l f th

g pp p ,
reducing the use of suture material.

Urethral surgeons are warmly invited to develop further
randomized studies including a large series of patients to
establish if the use of fibrin glue may reduce the incidence ofestablish if the use of fibrin glue may reduce the incidence of
post-operative hemorrhage and seroma formation, and
decrease infection.



Fibrin glue

Euro 198.00



Suture material

Euro 6.30

6.30 x 6 = Euro 37.80



Fibrin glue and suture material

Fibrin glue Euro 198.00
Suture material Euro 37.80
Difference Euro 160.20Difference Euro 160.20

160 20 300 E 48 060 00/160.20 x 300 = Euro 48,060.00/year



Conclusions

O lWhich tissue is best? Oral mucosa

Should we preserve the bulbospongiosum muscle? Yes

Should we transect the urethra? No

Sh ld fib i l ? YShould we use fibrin glue? Yes



www.urethralcenter.it

Next month this lecture will be fully available on ourNext month, this lecture will be fully available on our 
website

Thank you !


