


Past, Present and Future 



My Journey Around the Urethra 
The Past:  

History of the dorsal skin graft urethroplasty  



Clinical case history  

Age 49 years old – uncircumcised – married - 2 children –  
no co-morbidities. 

Blenorragia 20 years before.  
Periodic dilations. 
1987: internal urethrotomy. 
1988: two-stage urethroplasty. 
1989-1990:  3 internal urethrotomies. 

Recurrent urinary tract infection, poor stream and post-voiding 
dribbling. 

Uroflowmetry: Qmx 4 ml/sec 

Ultrasonography: > 220 cc residual urine 



  
I accept only 

one-stage repair ! 
I can perform 

end-to-end. 
1 hour surgery 



Clinical case history: the surgery  



Clinical case history: the surgery  



Voiding cysto-urethrography 

One month later 24 years later 

1990-2014: Uroflowmetry: Mean Qmx 25 ml/sec (range 15 – 36) 
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The Present:  
Evolution of the dorsal skin graft urethroplasty using 

oral mucosa  

My Journey Around the Urethra 



Jack W. McAninch Laurence S. Baskin 





    

Urology 2001, 58: 657-659 

Hari S. Asopa 



Asopa’s graft inlay technique  



Asopa’s graft inlay technique  



Asopa’s graft inlay technique  



Sanjay B. Kulkarni 

J Urol 2000, 163(4): 352 (abst. V31) 



Kulkarni’s panurethroplasty by perineal approach   



Kulkarni’s panurethroplasty by perineal approach   



BJU Int 2009, 104: 1150-1155 

Sanjay B. Kulkarni 



Kulkarni’s one-side graft urethroplasty 



Kulkarni’s one-side graft urethroplasty 



A. R. Mundy 

BJU Int 2011, 109: 1090-1094 



Mundy’s non-transecting bulbar urethroplasty 



Mundy’s non-transecting bulbar urethroplasty 



The Future:  
Reconstruction of the urethra using tissue engineered 

material 

My Journey Around the Urethra 



October 2013 

The Lancet 

April 2014 



Asian Journal of Andrology 2013, 15 89-92 



Laboratory Operating room 

Many researchs suggesting 
 the use of different  

tissue-engineered materials 

Rare clinical use 
of these materials in patients 



Eur Urol 2008, 53: 1263-1271 

The Lancet 2011, 377: 1175-1182 

10 patients 



Reconstruction of urethral 

 strictures using MukoCell®,  

a tissue-engineered oral mucosal 

graft 



Berlin 
Chemnitz 
Hamburg 

Lipsia 
Luneburg 
Osnabruck 

 

70 patients 

Period: from 2010  to 2013 

Multicenter clinical experience with MukoCell 
implant in Germany 



UroTiss GmbH is a pharmaceutical company, founded in Germany 
in 2005 by Dr. Gouya Ram-Liebig and Dr. Soeren Liebig.  

UroTiss provides products with highest safety and quality, in 
accordance to current Good Manufacturing Practices (GMP). 

www.urotiss.com Email: g.ram-liebig@urotiss.com 

Dresden - Germany 



Worldwide, MukoCell® is the first nationally 

licensed tissue-engineered urologic product, 

legally marketed in Germany according to §4b 

Abs. 3 of AMG (German drug Law) with the 

authorization number PEI.A.11491.01. 
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MukoCell®	
   is	
   a	
   na0onal	
   authorized,	
  
autologous	
   0ssue-­‐engineered	
   oral	
  
mucosa	
   graS.	
   The	
  present	
   report	
   sums	
  
up	
   some	
   of	
   MukoCell®’	
   s	
   preclinical	
  
safety	
  data.	
  Addi0onal	
  reported	
  data	
  of	
  
70	
   pa0ents,	
   treated	
   with	
   MukoCell®,	
  
are	
   also	
   considered	
   with	
   regards	
   to	
  
safety	
  analysis.	
  
	
  

Source	
  of	
  Funding:	
  UroTiss	
  GmbH,	
  Germany	
  

	
  
Evalua0on	
   of	
   tumorigenicity	
  
study	
   in	
   nude	
   mice	
   did	
   not	
  
reveal	
   	
   macroscopic	
   and	
  
microscopic	
   mal ignanc ies	
  
aZributable	
   to	
  MukoCell®	
   in	
   60	
  
different	
   examined	
   0ssues	
   and	
  
organs.	
   Addi0onally,	
   migra0on	
  
of	
   the	
   transplanted	
   cells	
   into	
  
distant	
   organs	
   was	
   excluded	
   at	
  
all	
  examined	
  0me	
  intervals	
  aSer	
  
imp l a n t a 0 o n	
   o f	
   mu r i n e	
  
homologue	
  of	
  MukoCell®.	
  While	
  
the	
   graSs	
   were	
   s0ll	
   present	
   in	
  
all	
   10	
   animals	
   9	
   days	
   aSer	
  
implanta0on,	
   6	
   of	
   10	
   graSs	
  
were	
   degraded	
   40	
   days	
   aSer	
  
implanta0on	
   in	
   the	
   remaining	
  
10	
   animals.	
   Clinical	
   data	
   of	
   70	
  
with	
  MukoCell®	
  treated	
  pa0ents	
  
demonstrated	
   no	
   peri-­‐	
   or	
   post-­‐
opera0ve	
   adverse	
   events	
  
related	
  to	
  MukoCell®.	
  	
  

	
  
MukoCell®	
   seems	
   to	
   be	
   a	
   safe	
  
graS	
   for	
   urethroplasty	
   for	
  
pa0ents	
  with	
   urethral	
   stricture.	
  
The	
   graS	
   is	
   degrading	
   within	
   a	
  
few	
   weeks	
   and	
   hence	
   avoids	
  
complica0on	
   associated	
   with	
  
persistent	
  implants.	
  

	
  
For	
   MukoCell®	
   produc0on,	
   pa0ent’s	
   oral	
   mucosa	
  
cells	
   were	
   generated	
   from	
   a	
   small	
   oral	
   mucosa	
  
biopsy	
   and	
   cultured	
   on	
   the	
   surface	
   of	
   a	
  
biocompa0ble	
  scaffold	
  (Fig.	
  1).	
  	
  
	
  
The	
   tumorigenic	
   poten0al	
   of	
   MukoCell®	
   was	
  
examined	
   in	
   vivo.	
   For	
   this	
   purpose,	
   human	
  
cultured	
  cells	
  of	
  4	
  different	
   runs	
  were	
   injected	
  by	
  
intraperitoneal	
   and	
   subcutaneous	
   route	
   into	
  each	
  
of	
  ten	
   immunodeficient	
  athymic	
  nude	
  mice.	
  4x107	
  
cells	
  ±	
  2	
  ×	
  106	
  cells	
  were	
  injected	
  into	
  each	
  animal	
  
on	
   Days	
   1,	
   18,	
   25	
   and	
   46	
   of	
   the	
   study.	
   An	
  
addi0onal	
   group	
   consis0ng	
   of	
   ten	
   animals	
   each	
  
received	
   cell	
   culture	
   medium	
   as	
   vehicle	
   control	
  
(Table	
  1).	
  
	
  
To	
   examine	
   the	
   poten0al	
   migra0on	
   of	
   cells	
   into	
  
distant	
  organs,	
  murine	
  MukoCell®	
  constructs	
  from	
  
eGFP-­‐transgenic	
   mice	
   were	
   implanted	
   into	
  
peritoneal	
   cavity	
   of	
   histocompa0ble	
   non-­‐
transgenic	
  mice	
  and	
  vice	
  versa.	
  The	
  24	
  test	
  animals	
  
were	
   sacrificed	
   either	
   at	
   weeks	
   1,	
   2,	
   4	
   or	
   12	
   for	
  
histological	
  analysis	
  (Table	
  2).	
  	
  
	
  
To	
   inves0gate	
   the	
   degrada0on	
   of	
   implanted	
  
MukoCell®	
  with	
  0me,	
  scaffolds	
  with	
  the	
  size	
  of	
  0.5	
  
x	
  1.5	
  cm	
  were	
  implanted	
  into	
  the	
  peritoneal	
  cavity	
  
of	
  20	
  BALBc/C57BL6J	
  mices.	
  
	
  
Addi0onally,	
   reported	
  clinical	
   safety	
  data	
   from	
  70	
  
MukoCell®-­‐treated	
  pa0ents	
  with	
  urethral	
  stricture,	
  
which	
   have	
   been	
   recruited	
   in	
   an	
   ongoing	
  
observa0onal	
   study	
   with	
   up	
   to	
   2	
   year	
   follow-­‐up	
  
period,	
   were	
   evaluated	
   on	
   the	
   basis	
   of	
   a	
  
pharmacivigilance	
   system.	
   	
   Ethical	
   commiZee	
  
votum	
  was	
  available	
  for	
  the	
  study.	
  

	
  I.	
  IntroducLon	
   II.	
  Methods	
  

Preclinical and clinical examination of tissue-engineered graft for urethral 
reconstruction (MukoCell®) with regard to its safety 

Fig.	
  1:	
  Pa0ent’s	
  oral	
  mucosa	
  cells	
  
are	
   generated	
   from	
   a	
   small	
   oral	
  
mucosa	
   biopsy	
   (A)	
   and	
   cultured	
  
on	
  the	
  surface	
  of	
  a	
  biocompa0ble	
  
scaffold	
  (B).	
  

A	
  

B	
  

III.	
  Tables	
  

Table	
  	
  1	
  .	
  Experimental	
  groups	
  	
  allocated	
  during	
  the	
  tumourigenicity	
  study	
  	
  	
  

Group	
  	
  	
  No.	
  of	
  	
  
animals	
  	
  	
  

	
  	
   Item	
  	
  	
   Injec0on	
  on	
  	
  
days	
  	
  a)	
  	
  	
  

Injec0on	
  	
  
volume	
  (i.p.	
  +	
  	
  
s.c.)	
  [µL]	
  	
  	
  

Total	
  no.	
  of	
  	
  
cells	
  at	
  each	
  day	
  	
  	
  

1a	
  	
  	
   5	
  	
  	
   	
  	
   Test	
  items	
  (n=4)	
  	
  	
   1,	
  18,	
  25,	
  46	
  	
  	
   200	
  +	
  200	
  	
  	
   10	
  7	
  	
  	
  ±	
  2	
  x	
  10	
  6	
  	
  	
  
1b	
  	
  	
   5	
  	
  	
   	
  	
   Test	
  items	
  (n=4)	
  	
  	
   1,	
  18,	
  25,	
  46	
  	
  	
   200	
  +	
  	
  	
  200	
  	
  	
   10	
  7	
  	
  	
  ±	
  2	
  x	
  10	
  6	
  	
  	
  
2a	
  	
  	
   5	
  	
  	
   	
  	
   Control	
  item	
  	
  	
   1,	
  18,	
  25,	
  46	
  	
  	
   200	
  +	
  200	
  	
  	
   -­‐	
  	
  	
  
2b	
  	
  	
   5	
  	
  	
   Control	
  item	
  	
  	
   1,	
  18,	
  25,	
  46	
  	
  	
   200	
  +	
  200	
  	
  	
   -­‐	
  	
  	
  
	
  	
  
No0ce	
  :	
  	
  a	
  )	
  Cell	
  prepara0ons	
  generated	
  independently	
  from	
  four	
  different	
  runs	
  were	
  used.	
  A	
  	
  
separate	
  cell	
  prepara0on	
  was	
  used	
  on	
  each	
  inje	
  c0on	
  day.	
  	
  	
  
	
  	
  

	
  	
  
	
  	
  Table	
  	
  2	
  .	
  Alloca0on	
  and	
  treatment	
  of	
  animals	
  in	
  the	
  biodistribu0on	
  study	
  	
  	
  

No0ce:	
  Material	
  used	
  for	
  histology	
  aSer	
  sacrifice:	
  Brain	
  (cerebrum,	
  cerebellum,	
  brain	
  stem,	
  	
  
paraventricular	
  parts);	
  heart;	
  kidneys;	
  	
  	
  
large	
  intes0ne	
  (caecum,	
  colon,	
  rectum);	
  liver;	
  lung;	
  lymph	
  nodes	
  (mesenteric)	
  	
  
intes0ne;	
  (duodenum,	
  jejunum,	
  ileum)	
  /	
  peyer	
  plaques;	
  spleen;	
  thymus;	
  transplants	
  (including	
  	
  	
  
surrounding	
  0ssue)	
  

	
  	
  

Group	
  	
  	
  
(Cage)	
  	
  	
  

No.	
  of	
  	
  
animals	
  	
  	
  

Donor	
  	
  	
  	
  
for	
  	
  
engineered	
  	
  
0ssue	
  graS	
  	
  	
  

Recipient	
  	
  	
  
of	
  	
  	
  	
  
engineered	
  	
  
0ssue	
  graS	
  	
  	
  

Sacrifice	
  	
  
aSer	
  	
  
implanta0on	
  	
  
week	
  	
  	
  

	
  	
   	
  	
  
	
  	
   	
  	
  
	
  	
  

	
  	
  
A	
  -­‐	
  1	
  (11/5/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   aSer	
  1	
  week	
  	
  	
   	
  	
  

	
  	
  

	
  	
  

A	
  -­‐	
  2	
  (11/6/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   aSer	
  2	
  weeks	
  	
  	
  
A	
  -­‐	
  3	
  (11/7/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   aSer	
  4	
  weeks	
  	
  	
  
A	
  -­‐	
  4	
  (11/8/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   aSer	
  3	
  months	
  	
  	
  
reserve	
  animal	
  	
  
(11/H3/0)	
  	
  	
  

1	
  	
  	
  
	
  	
  

EGFP	
  -­‐	
  tg	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   	
  	
   	
  	
  

	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  
B	
  -­‐	
  1	
  (11/1/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   aSer	
  1	
  week	
  	
  	
  

	
  	
  B	
  -­‐	
  2	
  (11/2/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   aSer	
  2	
  weeks	
  	
  	
  
B	
  -­‐	
  3	
  (11/3/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   aSer	
  4	
  weeks	
  	
  	
  
B	
  -­‐	
  4	
  (11/4/0	
  -­‐	
  2)	
  	
  	
   3	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   EGFP	
  -­‐	
  tg	
  	
  	
   aSer	
  3	
  months	
  	
  	
  
reserve	
  animal	
  	
  
(11/H1/9)	
  	
  	
  

1	
  	
  	
   non	
  -­‐	
  tg	
  	
  	
   EGFP	
  -­‐	
  t	
  g	
  	
  	
   	
  	
   	
  	
  

	
  IV.	
  Results	
  

	
  V.	
  Conclusion	
  

AUA 2014 



Local anaesthesia 



In the GMP laboratory, the oral cells were expanded  
and cultured on the surface of a biocompatible scaffold  



3 weeks later 

MukoCell 

48 hours for transplant 



On this preliminary phase of the study we decided to include only 
patients with bulbar urethral stricture ranging from 2 to 6 cm in 

lenth. The aim of our preliminary study was investigating the 
safety, feasibiity and effectiveness of MukoCell in urethral 

reconstruction.  



Surgical transplant of the 
MukoCell®   



Dorsal inlay technique 



Dorsal inlay technique 



Dorsal inlay technique 



Ventral onlay technique 



Post-operative voiding cysto-urethrography 





Berlin 
Chemnitz 
Hamburg 

Lipsia 
Luneburg 
Osnabruck 

 

70 patients 

Period: from 2010  to 2013 

Multicenter clinical experience with MukoCell 
implant in Germany 

Overall success rate: from 82% to 85% 



ü  This material should be used only in Germany 

ü  The cost is about 4.000,00 to 5.000,00 Euro 
 

Limitations of this study 

•  Short follow-up 

ü  This material should be used in 48 hours 

•  Selected series of patients 



Past 

Conclusions 

My Journey Around the Urethra 



Present 

My Journey Around the Urethra 

Conclusions 



Future 

My Journey Around the Urethra 

Conclusions 



Today Tomorrow 

MukoCell for urethral reconstruction 



2014 1987 



2014 

MukoCell  is now only a 
first step for a new 
future of urethral 

reconstruction. 



“ As I look back on my career I realize that the most important 
rewards were always those where I touched the lives of others –  

be they patients, staff or trainees, and this I hope is a goal to 
which all physicians aspire. 

Thank you for this opportunity to present these personal 
thoughts”  

George D. Webster 


