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In clinical pract ice  most  plast ic operations on the ur inary  bladder are pe r fo rmed  with the aid of 
autografts f rom the large and small  intestine [1, 6, 9, 10-13]. In some investigations alloplastic mater ia l s  
have been used [2, 7, 8]. However, both these methods have disadvantages. 

Attempts to use homografts  have not proved successful  because the graf ts  was rejected.  The use of 
conserved homografts  [3, 14] has given more  encouraging resul ts .  

This paper  descr ibes  a morphologica l  study of the ur inary  bladder after plastic repa i r  of the organ 
with a lyophilized bladder  homograft .* Such grafts  have been used experimentally and clinically, espe-  
cially in orthopedic and traumatological  pract ice .  

E X P E R I M E N T A L  M E T H O D  AND R E S U L T S  

Altogether 22 experiments  were  per formed on dogs. The bladder was replaced by a homograft  after 
resect ion of 2/. 3 of its volume, down to Lieutaud's  triangle; in 3 experiments part ia l  replacement  of the 
bladder wall was ca r r i ed  out after excision of a c i rcu la r  portion measur ing 5 • 5 cm in the apical region. 
The graft  was wrapped in omentum on a pedicle. The condition of the graft  was studied at various periods 
af ter  t ransplantat ion (from 1 to 11 months). Histological investigations were  made of the central  a reas  of 
the graft  and its junction with the ree ip ient ' s  bladder.  

Ten animals developed peri tonit is  complicated by liquefaction of the graft.  Twelve animals with- 
stood the operation perfect ly  sat isfactori ly.  After 2 weeks the diuresis  regained its normal  level. In no 
case were adhesions formed between the bladder and the surrounding organs.  The g rea te r  omentum 
formed a thin shroud around it as far  as the junction with the graft .  Visually the line where the bladder 
and graft  joined was hardly perceptible.  The overall  size of the bladder was reduced. 

Histological examination 1 month after  the operation showed growth of the mucous membrane  of the 
rec ip ient ' s  bladder over the inner surface of the graft, so that is gradually became covered with an epi-  
thelium having the features of transit ional,  although with far  fewer layers  than in the recipient.  The epi-  
thelium was infiltrated by leukocytes and its cells had no sharply defined borders  - -  in some places they 
were  destroyed. Beneath the epithelium lay the connective-t issue basement,  r ich in mucoid substances,  
especially in their  acid forms.  It was infiltrated by numerous cells (especially around the blood vesse ls  
and immediately under the epithelium). Among the cells were many polyblasts,  polymorphonuclear  leuko- 
eytes,  lymphoeytes,  and p lasma cells (Fig. 1). Foci  of calcium deposition were seen, and near  them were 
cells resembling osteoclasts  or foreign body giant cells.  

In the layer  corresponding to the muscu la r  layer  of the graft  zones of lyophilized smooth muscle  
pers i s ted  for  a long time. Both f rom the junction between the graft  and the recipient ' s  bladder, and f rom 
the side of the enveloping omentum, the zones of lyophilized smooth muscle  t issue were invaded by the 
rec ip ient ' s  f ibroblastic (granulation) t issue.  This fibroblastic t issue was r ich  in undifferentiated cells  and 
newly forming blood vesse ls  {Fig. 2). As it grew, in its path it simultaneously liquefied and adsorbed the 
g ra f t  t issue, filled the space thus made available, and then underwent maturation.  

* The grafts  were  lyophilized in the laboratory of the Central Institute of Traumatology and Orthopedics 
by a method developed at the Institute for  the t rea tment  of soft t i ssues  [5]. 
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Fig. 1. Epithelization of the graft .  Infiltration of the 
connect ive- t issue basement .  One month af ter  operation. 
200 x. 

Fig. 2. Fibroblast ic  t issue growing into the graft  f rom 
the side of the omentum. Newly forming blood vesse ls .  
One month af ter  operation. 200 x. 

As a resul t  of the t ransformat ions  descr ibed above, 4 or  5 months af ter  the operation, the entire 
inner surface of the graft  facing the lumen of the bladder was covered by a mucous membrane .  Its con- 
nect ive- t issue basement  still remained r ich in cells, but fewer neutrophilic leukocytes were presen t  among 
them. The areas  corresponding to the muscu la r  layer  of the graft  were to a large extent replaced byyoung 
connective t issue.  At the border  with the rec ip ient ' s  bladder, small  bundles of smooth muscle  f ibers  were  
present  in this connective t issue, but nei ther  cells  of myoblast  type nor mi toses  were seen in them. I tmay  
accordingly be concluded that the connective t issue invading the graft  mechanical ly  displaced a certain 
number  of muscle  cells.  Osteogenesis continued in the graft .  

F r o m  8 to 11 months after  the operation the graf t  was smal ler  in size than initially. Its wall con-  
sisted of f ibrous connective tissue, covered on its inner  side with epithelium closely  resembling typical 
transit ional  epithelium in its morphological  proper t ies .  No infiltrating cells were present  in this connec-  
tive t issue.  In the foci of os teogenesis  the signs of active osteogenesis  were c lear ly  visible: an abundance 
of osteoblasts  and of blood vesse ls  of sinusoid type, and the presence  of pr imit ive  bone mar row between 
the bony trabeculae (Fig. 3). Small bundles of smooth muscle  fibers were presen t  in the connective t issue 
of the graft ,  especial ly at its border  with the rec ip ient ' s  bladder.  
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Fig. 3. Format ion  of bone t issue in the graf t .  Eleven 
months a f te r  operat ion.  200 x. 

It  may  be concluded f rom the resu l t s  of these exper iments  that  when the u r ina ry  b ladder  is r epa i r ed  
by the technique descr ibed  above, the an imals  to le ra te  the p r e s e n c e  of a la rge  lyophilized graf t  s a t i s f ac -  
tor i ly .  The newly fo rmed  b ladder  is capable of fulfilling the function of a r e s e r v o i r  for  the urine fo r  a 
long t ime.  

The p r o g r e s s  of the t i s sue  changes in the graf t  showed a number  of special  fea tures :  foci of lyophil-  
ized t i s sues  p e r s i s t e d  in the graft;  the fu r the r  f r o m  the junction with the r ec ip i en t ' s  b ladder  the l a r g e r  
these  foci we re  and the longer  the t ime  during which they were  observed,  especia l ly  in the l aye r  c o r r e -  
sponding to the or ig inal  muscu l a r  l aye r  of the graf t .  Pa ra l l e l  with this,  the p r o c e s s  of r ep lacemen t  of the 
lyophilized t i s sues  of the graf t  by the r ec ip i en t ' s  t i s sues  continued - -  the graf t  was invaded by connective 
t i ssue  and epi thel ium spread  over  the sur face  facing the lumen of the organ.  The lyophilized e lements  of 
the graf t  underwent absorpt ion in the course  of this p roce s s .  In the ea r ly  stage an intensive ce l lu la r  r e -  
action was obse rved  in the graft ,  espec ia l ly  in the zone corresponding to the connective t i s sue  ba semen t  
of its mucous  m e m b r a n e ,  in the fo rm of infi l t rat ion by po lymorphonuclear  leukocytes and to some extent 
by p l a sma  cel ls  der ived f rom the recipient .  In the late s tages  a f t e r  graf t ing a tendency was obse rved  fo r  
this ce l lu lar  reac t ion  to subside and it changed in cha rac te r :  the predominant  cel ls  began to be round cells  
and lymphocytes .  The constant  and act ive p r o c e s s  of os teogenes is  in the graf t  is a specif ic  fea ture  of 
p las t ic  operat ions  with lyophilized homograf t s ,  se r ious ly  jeopardiz ing the outcome of the operat ion.  Al-  
though many  invest igat ions of this p rob lem have been made (5, 11, etc.), the cause of the oss i f ica t ion has 
not been d i scovered .  

The lyophilized homograf t  of the u r ina ry  b ladder  is thus a biological  skeleton on which the p r o c e s s  
of r ep l acemen t  by the r ec ip i en t ' s  t i s sues  m a y  gradual ly  take place.  A disadvantage of the method is that 
only connective and epithelial  t i s sues  take pa r t  in this rep lacement ,  but not musc le  t i ssue,  so impor tant  
to the no rma l  function of the u r ina ry  bladder .  However,  for  s m a l l e r  defects  than these  c rea ted  in these  
exper imenta l  models ,  even r ep l acemen t  of this type can be n e c e s s a r y  and well  worth  while. 

1. 

2. 

3. 

4. 

5. 

LITERATURE CITED 

S. G. Goligorskii, I~sp. Khir., No. 2, 31 (1958); Urologiya, No. 5, 9 (1958); Abstracts of Proceed- 
ings of the Third Congress of Surgeons of Moldavia [in Russian], Kishinev (1961), p. 115. 
R. F. Dvali, Fo rma t ion  of an Ar t i f ic ia l  Ur inary  Bladder  around a T e m p o r a r y  Polyethylene P r o s t h e s i s ,  
Candidate d i s s e r t a t i o n ,  Tbi l is i  (1963); Proceed ings  of the Fourth  All-Union Conference of Uro lo -  
g is t s  [in Russian],  Moscow (1963), p. 130. 
A. M. Litvak, in the book: Compensa tory  and Repara t ive  Reactions,  Transplanta t ion  and Conse rva -  
tion of T i ssues ,  Surgical  Anatomy of the Vascu la r  System [in Russian],  Leningrad (1962), p. 109; 
Urologiya,  No. 3, 39 {1961). 
Ya. N. Sautin, Ortoped.,  Travmato l . ,  No. 6, 81 (1960). 
A. Ya. Fr idenshtein,  Uspekhi Sor t .  Biol., 3_~9, No. 3, 299 (1955); Exper imenta l  Ex t raske le ta l  Os teo-  
genes is  [in Russian],  Moscow (1963). 

776 



6. E.P. Tsvetov, Urologiya, No. i, 27 (1959). 
7. A.P. Tsulukidze and D. D. Murvanidze, Exclusion and Removal of the Urinary Bladder 

[in Russian], Tbilisi (1957). 
8. A.P. Tsnlukidze, D. D. Murvanidze, R. F. Dvali, et al., Urologiya, No. i, 46 (1961). 
9. Ya. Kuchera, Urologiya, No. I, 21 (1961). 

i0. J. Gibert, Urol. Int. (Basel), 2 (1956), p. 153. 
ii. C.B. Huggins, H. R. McCarroll, and B. H. Blockson, Jr., Arch. Surg., 32 (1936), p. 915. 
12. R. KUss, J. Urol. Med. Chir., 64 (1958), p. 201. 
13. G. Tizzoni and A. Foggi, Zbl. Chit., Bd 15, S. 435 (1888). 
14. I. Tsuji, K. Kuroda, J. Fujieda, et al., J. Urol. (Baltimore), 8_~9 (1963), p. 214. 

777 


