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The  discussion I have prepared for today is on a 
difficult topic as  it is impossible to provide you 

definitive guidelines.

In any case, I sincerely hope to provide you with useful 
information on the problems of this complex topic.



Eur Urol 2015, 68: 917-918



Only, 5 articles have been published from 1990 to 2016 about  
the clinical use of tissue engineered material for urethral 

reconstruction in humans.

1°PROBLEM: 
The gap between laboratory and

patient bed !

The number of publications referring to stem cells increased
from 4.402 in 1996 to 21.193 in 2012, representing an annual 

growth rate of 7.0%. 



New England Journal of  Medicine 1990, 323: 527-530

2 PATIENTS: 2 (100%) success



J Urol 1993, 53: 1263-1271

5 PATIENTS: 5 (100%) 



5 PATIENTS: 5 (100%) failures

Eur Urol 2008, 150: 1204-1207



The Lancet 2011, 377: 1175-1182

6 PATIENTS:
5 (%) success
1 (%) failure



21 PATIENTS:
17 (80.9%) success
4 (19.1%) failures

Advanced Drug Delivery Reviews 2015,  82-83: 181-191



To produce a certified tissue-engineered material for all the 
European Countries you need GMP laboratory, arrange a trial-

study involving ± 200 patients and register your product to 
EMA.

2°PROBLEM: 
The cost !



The people working in the laboratory on tissue engineered 
material don’t know what normal urethra is, what is urethral 

pathology, what is urethral surgery !
They don’t know what we need !

3° PROBLEM: 
The expertise !



4° PROBLEM: 
Which product for 
which stricture ?

At present, the current surgical therapy of urethral strictures 
provide us about 80% success rate.

The use of tissue-engineered material is justified only when the 
current surgical therapy don’t provide satisfactory and 

acceptable results. 



Which product for which stricture ?

Lichen sclerosus Failed 
hypospadias

Panurethral stricture



Which product for which stricture ?



5° PROBLEM: 
No spongiosum tissue 

available!



?

Tissue Engineered Material 



The Lancet 2011, 377: 1175-1182

Muscle and epithelial cells from 
the bladder were expanded and 

seeded onto tubularized 
polyglycolic acid scaffold.





Human urethra transplant 

Penis transplant 

6° PROBLEM: 
No spongiosum tissue available using 
a tissue engineering material: there 

are different solutions?



Cryopreserved Human Urethra Transplant 

The Lancet 1997, 349: 326



Penis Transplant 

March 13, 2015 



July 12, 2015 

Penis Transplant 



December 11, 2015 

Penis Transplant 







20161987



Next future



“ However, the realization of these projects represents a very 
difficult challenge and we must take care to not deceive our 

patients into thinking that this “quiet revolution” in urethral 
reconstruction will be available soon for all urethral 

conditions (congenital or acquired) requiring surgery.”

Eur Urol 2015, 68: 917-918

Tissue Engineered Material 



William Barbagli


