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The anatomy of the parietal and visceral lymphatic 
vessels has now been studied in some detail in respect  
to all the organs and tissues of man and certain animals 
['2, 3, 6, 8, 11, 12, 15, and many others], The role of the 
lymphatic system in metabolism and hemopoiesis and 
its participation in pathological processes have also been 
demonstrated. 

Many authors have investigated the collateral cir- 
culation of lymph [1, 4, 5, 6, 7, 9, 10, 13, 14, and many 
others]. 

Considerable attention has been devot ed to lyre- 
phatico-venous anastomoses. The majority of workers 
categorically deny the existence of such structures. Never- 
theless, V. Kh. Frauchi [19] demonstrated the existence 
of a direct connection between the thoracic duct and the 
veins of the inferior vena cava system in the region of the 
lower thoracic and the lumbar vertebrae. The presence 
of a close connection between the lymphatic and blood 
systems has been known since the end of the Iast century. 
L A. Notkin [13], for instance, in experiments in which 
he ligated the portal vein in dogs, found dilatation of the 
mesenteric lymphatic vessels, and V. N. Popov [16] drew 
attention to the fact that ligation of veins results in an 
increase in the volume of lymph. After ligation of 
arteries, bleeding,and stimulation of the vagus nerve, 
V. N. Popov observed the converse effect. 

V. V. Stavskaya [14] ligated various main venous 
trunks (femoral, external iliac, subclavian,and inferior 
vena cava) in acute experiments on dogs, and investigated 
the parietal lymphatic vessels. She found an abnormally 
large number of lymphatic vessels, starting 5-10 minutes 
after ligation of the veins. M. S. Yaroshetskaya [21] ob- 
served a similar picture in chronic experiments in which 
the external iliac vein was ligated in dogs. M.V. 
Shevelev [20] ligated the portal vein in cats and observed 
enlargement of the mesenteric lymph glands and dilata- 
tion of the lymphatic vessels in the mesentery of the 
large and small intestines. 

Recently, V. Petrovskii and his co-workers [15] 
have shown by means of physiological methods of investi- 

gation'that "the tone of the lymphatic vessels is deter- 
mined by the activity of their center, which is a part of 
the vasomotor center. A change in the tone of the lym~ 
phatic vessels occurs simultaneously with a change in the 
tone of the blood vessels". Similar phenomena were 
observed after the stimulation of zones known to be re- 
flexogenic for blood vessels (regions of the aorta, the 
pulmonary vessels, the carotid sinuses, the inferior vena 
cava and the portal, mesenterie, splenic,and renal veins). 
Besides reflexes from the blood vessels to the lymphatics 
these authors also established reflexes in the opposite 
direction. An increase of pressure in the receptaeulum 
ehyli and the thoracic duct, for instance, produced a 
reflex lowering of the arterial pressure. 

Our attention was drawn to the lymphatic system 
after we had found that when the venous return was dis- 
mrbed in chronic experiments, dilatation and partial 
varicosity of not only the veins but also the visceral 
arteries of medium and small caliber ensued. 

This fact led us to make a special investigation of 
the reaction of the lymphatic vessels under these cir- 
cumstances, in order to obtain a complete picture of the 
state of the vascular system as a whole after excision of 
the main veins of the limbs. The results obtained (be- 
cause of the small number of animals investigate, d) can- 
not, of course, claim to provide an exhaustive answer 
to the problem. They are merely the beginning of the 
study of this important problem. 

M E T H O D  

Investigations were made of the lymphatic vessels 
of the fore and hind limbs of 6 dogs at various times 
after operation-- two were studied 14 days after excision 
of the main veins of the limbs, two 45 days after and two 
90 days after operation. Injection of the parietal lym- 
phatic vessels of the experimental and control animals 
gave no particular difficulty. Injection of the visceral 
lymphatics was a different matter. In this case satis~ 
factory injection could only be achieved in the network 
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of lymphatic vessels of the fascia and tendons of certain 
muscles (the triceps brachit and the triceps surae). 

RESULTS 

The preparations obtained showed that excision of 
the main veins leads to disturbance of the lymphatics 
as well as of the blood vessels. 

In the animals two weeks after operation, an in- 
crease was observed in the number and caliber of the 

parietal lymphatic vessels (Fig. 1). The visceral lymph- 
atic vessels of the muscle fascia and tendons were also 
sharply dilated (Fig. 2). In the preparations obtained from 
animals which survived 1~-months after excision of the 
main veins, the caliber of the parietal lymphatic vessels 
remained enlarged as before, but their number had de- 
creased approximately to that seen in the control limbs. 
The visceral lymphatic vessels were appreciably dilated, 
but this dilatation was less pronounced than in the animal 
9 weeks after operation. 

Fig. t .  Superficial parietal lymphatic vessels of the fore limbs of dogs on the 14th day after excision of the 

main veins, a) Control; b) experiment. 

Fig. 2. Visceral network of lymphatic vessels of the tendo Achfllis. 
b) control. 

a) Experiment; 
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In the dogs which survived 8 months after operation, 
we were unable to find any appreciable morphological 
changes whatsoever in the lymphatic system of the limbs. 

The reorganization of the lymphatic system which 
we observed in the first 1~ ' -2  months after excision of 
the main veins must beregarded ~s a regular phenomenon. 
At this period, as we know, stimuli are constantly in 
action. Foremost among these is the raised blood pressure 
in the distal divisions of the limb. This factor, as shown 
by V. Petrovskii and his co-workers, causes reflex dila- 
tation of the lymphatic capillaries. With the cessation 
of the action of these stimuli, the caliber of the lymphatic 
vessels gradually returns to normat, as we found in our 
own experiments. 

In the presence of disturbance of the venous return, 
it i~ absolutely inadequate to investigate the venous 
system alone. In order to evaluate accurately the condi- 
tions under which the tissues function, it is of the utmost 
importance to direct attention to the arterial and lymphatic 
vessels also, for the vascular system functions as a single 
entity, not only when the normal conditions of existance 
of the animal apply, but also when the blood flow is 
disturbed. 

SUMMARY 

After excision of the great of extremities in dogs, 
there is observed not only the development of parietal 
collateral venous paths and dilatation of the visceral 
btood vessel network (arteries and veins), but also con- 
siderable changes in the lymphatic vessels. The latter 
were considerably dilatated during the first 14-45 days 
after the experimental surgical intervention. Both 
parietal and visceral lymphatic vessels are subject to 
dilatation. At the end of the third month of the post- 
operative period the changes observed earlier begin to 
gradually disappear and the lymph vessels of'the limb 
under experiment show no morphological differences 
from the control limb. 
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