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One method of r evascu la r i z ing  the hea r t  musc le  is by forming d i rec t  va scu l a r  anas tomoses  with the 
coronary  a r t e r i e s .  Such opera t ions  have now been developed exper imenta l ly  as methods  of co r rec t ing  the 
insufficiency of the co rona ry  circulat ion.  

This  p a p e r  d e s c r i b e s  a study of the effect  of d i rec t  anas tomos i s  of the internal  m a m m a r y  and co ron-  
a ry  a r t e r i e s  on the s t ruc tu re  and h is tochemiea l  p a r a m e t e r s  of the myocard ium in dogs. 

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

The opera t ions  were  p e r f o r m e d  by Dr.  Med. Sci. V. S. Sergievski i  and his co l l abora to r s  [5]. The 
m a t e r i a l  (the hea r t s  of 27 dogs) was studied at var ious  t imes  for  2 h until 1.5 y e a r s  a f te r  the operation.  
His tochemical  reac t ions  and control  methods [6] were  used to de te rmine  glycogen, succinate  dehydrogen-  
ase,  cy tochrome oxidase,  acid and neutra l  mucopo lysacchar ides ,  DNA, and RNA in the myoca rd ium.  St ruc-  
tura l  changes were  de te rmined  by staining the sect ions with hematoxyl in-eos in  and by Van Gieson ' s  and 
Se lye ' s  methods,  by impregnat ion  (Gomor i ' s  method), and by polar iza t ion  mic roscopy .  

E X P E R I M E N T A L  R E S U L T S  

On the f i r s t  day a f te r  the operat ion h is tochemica l  and morphological  changes developed in the pa r t  
of the myoca rd ium lying nea r  the anas tomos is ,  and could be at tr ibuted to t e m p o r a r y  local i schemia  (hy- 
poxia) of the t i s sue  accompanied by d is turbance  of vascu la r  pe rmeab i l i t y  [4]. These  changes were  main ly  
caused by mobil izat ion of the coronary  a r t e r i e s .  In the l a t e r  s tages  (4th-20th day) connective t i ssue  de-  

Fig. 1. Di rec t  anas tomos i s  between the r ight  
in ternal  m a m m a r y  and right co ronary  a r t e r i e s .  
Wall of the anas tomos i s  1 y e a r  13 days a f t e r  
the operat ion.  Thickening of the int ima.  Van 
Gieson. Objective 10z, ocular  7x. 

Fig. 2. Inc reased  glycogen content in the 
musc le  f ibe r s  of the hear t  a f te r  d i rec t  ana-  
s t r o m o s i s  of the in ternal  m a m m a r y  and c o r -  
onary a r t e r i e s .  PAS react ion.  Objective 
20• ocular  7x. 
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Fig. 3. Ar t e ry  of "shunt" type in the myocardium of the 
left ventricle.  Van Gieson. Objective 20• ocular  7• 

veloped in the region of the anastomosis .  The histochemical  changes were charac te r i s t ic  of collagenogen- 
esis [3]. The vascular  disturbances of l imited extent ar is ing in the f i rs t  18 h in par t s  of the myocard ium 
at a distance f rom the site of operation were evidently s t r e s so r  in nature. This was shown by the fact  that 
they could be detected by Selye 's  staining method [1, 7]. They were revers ible ,  for  they were not observed 
in the la ter  per iods .  When the wall of the anastomosis  and of the anastomosed a r te r ies  was investigated 
at intervals  up to 1.5 years  f rom the t ime of operation no necrobiotic changes were discovered in them, 
apar t  f rom in one or  two isolated cases .  The resul ts  of investigation of the anastomoses showed that they 
were patent in 24 of 27 cases.  If the operation was per formed co r rec t ly  f rom the technical point of view, 
the anastomosed vessels  joined together successful ly and no stenosis developed (Fig. 1). 

After formation of the anastomoses,  the following changes in the myocardium result ing f rom the op- 
eration itself were observed. Starting with the 4th day after  the operation an increase  in the glycogen con- 
tent of the muscle  fibers was observed in various par ts  of the hear t  (Fig. 2). In these conditions neither 
atrophy ~or hypertrophy of the muscle  f ibers took place at the later  per iods.  F rom 1 to 2 months af ter  
the operation or  later  an increase  in the number  of vessels ,  s t ructural  changes in the vesse ls  of medium 
and small caliber,  and the presence  of a r te r ies  of "shunt" type were observed (Fig. 3). 

These findings, together  with the resul ts  of investigations of other methods of revascular iza t ion of 
the hear t  [2], show that the effect of operations connected with changes in the hemodynamics has a com-  
mon mechanism.  
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