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The radioisotope c learance test  detected a sharp decrease  in the local blood flow in the myocardium 
after ligation of the coronary  a r t e ry  and in experimental  a therosc le ros i s .  Per ica rd io-card iopexy  in these 
cases  increases  the vascular izat ion of the myocardium.  

Experimental  and clinical investigations aimed at providing the hear t  with an additional blood supply 
by suturing r ichly  vascular ized t issues to the hear t  muscle  (organopexy) play an important  role in the prob-  
lem of coronary  insufficiency. The effectiveness of these operative procedures ,  however,  is not accepted 
by all invest igators ,  and the surgical  t reatment  of coronary  insufficiency is still applied on only a limited 
scale in clinical pract ice .  

To determine the state of the myocardia l  hemodynamics before and after  surgical  treatmenl~ of coro-  
nary  insufficiency, Kety 's  method [3, 4] was used in experiments on dogs. 

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

Because it has been shown that compounds of low molecular  weight are  removed from the t issues via 
the capi l lar ies  and those of high molecular  weight via the lymphatics [1, 2, 5, 6], the tissue blood :flow was 
studied by means of NaI TM in physiological saline, while the lymphatic flow was studied by the use of albu- 
min-1125. The labeled substances were injected into the thickness of the myocardium by means of a thin 
needle fitted with a special guard in a dose of 0.2 ml solution containing 2 #Ci radioiodine. A collimated 
scintillation counter was used to make the rad iometr ic  measurements ;  the distance f rom detector to source 
being 15 cm, thus considerably diminishing the influence of rhythmic oscil lat ions of the area of myocardium 
studied on the rad iometr ic  resul ts .  The resul ts  were recorded  on tape by a self-wri t ing instrument.  

Experiments  were ca r r i ed  out on dogs under morphine-e ther  anesthesia with controlled respira t ion.  
The animals were divided into two groups: control (without experimental  a therosc leros is )  and experimental 
{with a therosc le ros i s  ). Atherosc le ros i s  was produced in the dogs (8) by the method of Steiner and Kendall, 
using courses  of dicoumarin as a factor  stimulating the development of a therosc le ros i s  (A. A. Sukhanov, " 
S, I. Serov). A considerable increase  in the blood cholesterol  level (up to  1000-1200 rag%), a decrease  in 
the leci th in-choles terol  rat io,  and an increase  in the content of fl-l ipoproteins were observed in the animals 
of this group. The hear t  was exposed in the usual manner and, depending on the aim of the experiment,  l iga- 
tion of the anter ior  descending branch of the left coronary  a r t e ry  or per ieard io-card iopexy was p e r f o r m e d .  

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

Tile mean time taken for half the electrolyte to be absorbed f rom the myocardium in the 7 dogs with- 
out experimental  a therosc le ros i s  was 103 • 8.4 sec.  Ligation of the coronary  a r t e ry  in these dogs produced 
a sharp disturbance of the local blood flow. The time for absorption of half the electrolyte was considerably 
increased,  with a mean value of 399 • 77 sec (P < 0.05). Tests with labeled albumin showed that the velo- 
city of the lymph flow after  ligation of the coronary  a r t e ry  was about doubled. The resul ts  demonstra te  the 
compensatory  role of the lymphatic sys tem in the case of ischemla caused by ligation of the coronary  a r t e ry .  
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In the next stage of the investigation the effect of a therosc le ros i s  on changes in the local blood flow 
in the myocardium was studied. 

Some 6 or 7 months after the beginning of administrat ion of atherogenic agents the experimental  ani- 
mals  began to show signs of marked disturbance of their coronary  circulat ion and this was confirmed by 
e lec t rocardiographic  changes consist ing o f  a lowering of the voltage of the ECG waves,  inversion of the T 
wave, and the appearance of conduction blocks and ext rasys toles .  The velocity of the local blood flow in 
these dogs was reduced by 33-50%comparedwith healthy animals.  The mean time of absorption of half the 
NaI TM was 191 • 25 sec (control 103 • 8.4 sec; P < 0.05). 

Thompson 's  operation was next ca r r i ed  out on the dogs with experimental  co ronary  a therosc le ros i s  
with the object of forming adhesive per icardi t i s  and vascular  anastomoses  between the per icardium and 
epicardium. Two months after the operation the radioisotope was administered to these same dogs,  giving 
resul ts  (mean time for absorption of half the NaI TM 132 • 24.5 sec) indicating an increase  in vascular izat ion 
of the myocardium.  

Ligation of the left coronary  a r t e ry  followed by injection of NaI TM into the ischemic zone of the myo-  
cardium was performed on 8 dogs with experimental  coronary  a therosc le ros i s  two months after pe r ica rd io-  
cardiopexy. The mean half-absorption time was 377 • 35.9 sec,  i.e., compared with the situafi<)n before 
per icard io-card iopexy (19t • 25 sec) the capi l lary blood flow was reduced by about half. 

Four months after per icard io-card iopexy and two months after ligation of the coronary  a r te ry ,  an in- 
c rease  in the intensity Of the capil lary blood flow in the ischemic zone (almost to the normal  level) was ob- 
served in the dogs of this group. 

The final stage of the investigation was to test the function of the anastomoses formed in the region of 
the ischemic myocardium. Complete detechment of the pericardium was carried out in this zone, with rup- 
ture of all the adhesions present. The labeled electrolyte was then injected into the zone of myocardium 
treated in this manner. The half-absorption time of the electrolyte was found to be increased to 900 sec, 
i.e., the velocity of the capillary blood flow had fallen by about 6 0 % (377 and 900 sec). This points to the 
effectiveness of the vascular anastomoses formed in the pericardial adhesions. 

As the results of this investigation show, the radioisotope clearance test can be used to advantage to 
assess the myocardial hemodynamics. Not only can the existence of coronary insufficiency be established, 
but the degree of revascularization of the heart muscle,can be determined after operative intervention in 
cases of acute and chronic disturbance of the coronary circulation. 
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