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During recent  years in exper imenta l  surgery, considerable at tent ion has been paid to the problem of the revas- 
eular izat ion and transplantation of organisms. In this conncection,  investigations of the process of adhesion forma- 
tion between various tissues and organs are of great interest. The author, when working on the problem of revascu- 

la r iza t ion  of the myocardium, studied the possibility of using the smal l  intest ine to increase the blood supply to the 
myocardium in pathological  conditions. 

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

Jejunocardiopexy was performed through a transthoracic route on adult  dogs of both sexes under general  anes- 
thesia. The objec t  of the operation was to form an ar t i f ic ia l  adhesion carrying blood vessels between the organs. 
Experiments lasted for periods of between two weeks and eight months. Altogether  18 preparations of the adhesion 
between the organs were investigated. The mater ia l  was fixed in 12~ neutral  formai in  solution. Sections were cut 

on a freezing microtome to a thickness of 15-60 ~ and stained by the Bielschowsky-Gros method. 

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

Two weeks after the operation, the adhesion between the heart and small  intest ine consisted of young connec-  
t ive tissue with large numbers of tiny newly formed blood vessels, ramifying to form a network. No elements  of 
nerve tissue could be found. In some areas of the subepicardial  plexus, fibers with signs of degeneration could be 
seen (kregular i ty  of staining, bead-format ion ,  appearance of granules and masses of pigment,  and so on). In the 

intermuscular nerve plexus of the intest ine,  degenerat ive changes were observed only in cases when an operation or 
severe injury was done to the outer layer  of the muscular coat. 

One month after suturing the intest ine to the heart, the adhesion between the organs was more mature. In 
this case, many cells were seen and the fibers in the ground substance were col lec ted  into bundles and lay para l le l  

to the plane of connection of the organs. During further differentiat ion of the tissues of the adhesion, the e lements  

of the in terce l lu lar  substance began to be more numerous than the cells. The blood vessels were numerous and 
formed a network of wide loops. No nerve fibers could be seen at this period. 

Nerve elements  in the adhesion were first observed two months after its formation.  Individual nerve fibers 
penetrat ing the connective tissue at tl-is period from one organ to the other may be seen in Fig. 1. The thickness 

of these fibers did not exceed 4-5 /1, and they were feebly impregnated with silver salts; in their course, they 
gradually became thinner and were lost in the connective tissue. These fibers resembled the "transit" fibers des- 
cribed by V, N. Blyumkin [2]. Usually they did not form typica l  nerve endings, but showed only bulbs of growth, 
and they passed transversely through the whole thickness of the adhesion from one organ to the other. Likewise, no 
afferent endings could be observed at  this period, although at  some places a fan-shaped divergence of fibrils could 
be seen, somewhat resembling the in i t ia l  stage of formation of receptors. Since nerve fibers were found for the 

first t ime  in the immedia t e  vicini ty  of the epicardium, there is reason to suppose that  they originated from the 

subepicardial  plexus. 
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Fig. 1. Thin nerve fibers in connective tissue of 

adhesion between organs (two months after opera-  

tion). Impregnation by Bielschowsky-Gros method. 
Object ive  90 (immersion),  ocular 15. 

Fig. 2. Mixed nerve fibers with character-  

is t ic  tortuosity (six months after operation) 
in connect ive- t issue adhesion. Impregna- 

tion by Bielschowsky-Gros method. Objec- 
t ive 40, ocular 15. 

Four months after jejunocardiopexy,  the innervation of the connect ive- t issue adhesion stil l  remained scanty. 
In most cases, the nerve fibers were combined into thin bundles, but soli tary fibers were st i l l  found. They varied in 
thickness. They evident ly  included both medul la ted  and nonmedultated fibers. In some cases, compara t ive ly  thick 
trunks could be seen, bending in z igzag fashion along their course; they gave off branches which came into contact  
with the wall  of the newly formed blood vessels. This period was character ized by the disappearance of signs of de-  
generation from the subepicardial  plexus. 

Starting with six months after the operation,  numerous nerve fibers of different diameters ,  running in different 

directions, could be seen in the connect ive tissue of the adhesion between the organs. Besides soli tary fibers, trunks 
of different thickness could be seen, consisting of mixed fibers of medul la ted  and nonmedul la ted  types (Fig. 2). 

The innervation of the adhesion between the heart  and intestine evident ly  developed from the subepicardial  
plexus, for growth of the nerve fibers took place from the epicardium towards the intest inal  wall. 

Eight months after the operation, a well  marked network of wide loops of nerve fibers could be seen throughout 
the extent of the adhesion between the organs. Anastomoses were present between the branches of the nerve trunks. 
The fibers varied in thickness, some were medul la ted  and others nonmedullated.  The fibers were arranged trans- 
versely in the adhesion and were very character is t ic  in appearance;  throughout their course they ran in  zigzag fashion, 
they were bent in places,  and sometimes they made a comple te  turn (Fig. 3). These morphological  pecul iar i t ies  
correspond to the special  conditions created in an adhesion between organs, cont inual ly  subjected to stresses during 
the cardiac  contractions. The z igzag and spiral course of the nerve fibers is also seen in adhesions of other organs 
subjected to distention or displacement ,  as demonstrated by V. S. Bazhenov and V. N. Blyumkin [1] in intxapleural 
adhesions in pulmonary tuberculosis. 

In the same preparations, differences in the intensi ty of impregnat ion of the nerve fibers with silver salts were 
frequently observed, as reported ear l ier  by Nonidez [8] and others. Many investigators [5-8] consider that the var ia-  

t ion in the degree of impregnat ion of the nerve fibers depends on their origin. It has been observed, for instance, 
that fibers of the sympathet ic  nerves are feebly  impregnated with silver ni trate,  appearing pale  yellow or brown in 
color, whereas the parasympathet ic  and somatic  fibers stain an intensive brown color or even black. " 

This sign may to some extent  be used to determine  the nature of nerve fibers. 

At these periods of the experiments,  receptor endings were c lear ly  observed in the adhesion between the organs 
near the blood vessels. Usuaily they were arranged longitudinal ly and had the appearance of separate twigs, brushes, 
or small  loops. 
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Fig. 3. Bundles of nerve fibers running from the 

epieardium towards the intestinal wall in an ad- 

hesion between the organs (eight months after 

operation). Characteristic turns can be seen in 

some fibers. Impregnation by Bielschowsky-Gros 

method. Objective 40, ocuIar 10. 

No convincing data could be obtained showing the 

presence of nerve cells in the adhesions. However, in some 

cases, structures resembling nerve ceils were observed. 

Structurally they were large cells containing a light 
nucleus, surrounded by cytoplasm, giving off processes of dif- 
ferent thickness and length. In the early periods of the experi- 
ments, no structures of this type were seen. However, this 

question requires further study. 

The results show that the innervation of adhesions be- 

tween the heart and intestine becomes visible two months 

after operation. Subsequently, the development of the nerve 

element  is intensified; a ramified network of nerve fibers of 

different origin is formed, with receptor fields and a number 

of free endings. There is reason to suppose that the nerve 

e!ements of the adhesion between the organs develop mainly 
on the subepicardial plexus whereas the intermuscular nerve 

plexuses of the intestinal wall play only a small part in this 

process, in this respect, these findings differ somewhat from 

those reported by V. N. Blyumkin [2,8], who saw a mutual ex- 
change of nerve fibers between the abdominal  v iscera .  

Finally, Sh. G. Gordeziani [4], who investigated an ad- 

hesion between the heart and the greater omentum of a dog, 

found that nerve fibers spread from the sutured omentum into 

the membranes of the heart. Evidently, this question has not 

been finally settled. 

Hence, from six to eight months after the operation, an art if icial  connective-tissue adhesion,formed between 

the heart and intestine of the dog, acquired a nerve supply. Even in the early periods, a close contact was seen be- 

tween the nerve elements and the uniform blood vessels. Afferent endings appeared rather later. 
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