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Several investigations [1-4,  6-9 and others] have been devoted to the further study of problems associated 

with bloodless methods of determinat ion of the values of the individual parameters of the intra-ar ter ia l  pressure. 
In particular,  a relationship has been shown between the terminal  maximal  pressure and the duration of the com-  
pression, variations in the structure of the cuff, the position and thickness of the organ on which measurements 
were carried out. In some investigations [1-3 ,  10 and others] attention was directed toward the great discrepancy 

between values obtained by indirect and direct measurement,  reaching 50 mm Hg and more. Individual authors 

have observed such an increase in the values obtained by indirect measurement when using different methods of 

testing intravascular patency (auditory, palpatory and visual). 

It is therefore of interest to examine some errors of bloodless measurement with the use of different 

methods of compression, paying attention to the factor of resistance of the soft tissues surrounding the artery. 

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

Experiments were carried out on dogs by means of a specially developed technique,  permit t ing sphygmo- 

graphy to be done by a bloodless method and determination of the terminal  maximal  pressure (TMP) in the c e n -  

tral caudal artery to be made. In order to obtain the value of the TMP, compression was brought about by means 
of an elastic cuff (10 x 3 cm), a rigid concentric capsule as described by V. M. Chemov [5], or a capsule for 

exerting local  pressure on the vessel. The latter was applied to the ventral surface of the tai l ,  where the caudal 

artery for a certain distance is covered only by skin and subcutaneous cellular tissue. To avoid increasing the 

values of the TMP as a result of displacement of the capsule from the tail  in the process of compression, a sec-  

ond capsule was applied to the dorsal surface of the tail .  The two capsules were firmly joined together and were 

simultaneously inflated with compressed air at the same pressure. In some experiments a cuff and a concentric 
capsule were applied simultaneously to the anirnal 's  tai l ,  so that their centers were 3 cm apart. The transmitter 

of the sphygmographic part of the apparatus was placed distal to one or both compressing devices. The arrange- 
ment of the one or two compressing devices along the length of the tail  was the same in all the experiments. 

The sphygmograms obtained were used for observations on the degree of intravascular patency during the deter- 

ruination of the TMP. The pressure was read in mm of mercury. 

We carried out 86 experiments on 2 dogs. In 43 experiments the TMP was determined with the aid of a 
cuff, in 14 by the use of a concentric capsule, in 15 with a device for local pressure on the vessel, and in 14 

experiments the TMP was measured al ternately by the cuff and concentric capsule. In the course of each ex-  

periment  from 10 to 20 measurements were taken. 

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

Prel iminary observations showed changes in the values of the TMP in the course of the experiment and 
their approximate equality at the beginning of each experiment.  When the mean values were being deduced in 
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those cases when one compressing device  was used, we therefore took note of the results of the  first measure-  

ments in individual  experiments.  If  two different compressing devices were used al ternately ,  the mean values 
were ca lcu la ted  from all  the measurements in the part icular  experiment .  The exper imenta l  results showed that 
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the TMP, determined by means of  the cuff, was 138 ram; the TMP obtained by means of  the concentr ic  capsule 

was 123 ram,  and by means of the device for loca l  pressure on the vessel 94.6 ram. In T a b l e  1 are shown the 
results of 2 experiments  carried out on a dog in which theTMP' was determined by two compressing devices 

a l ternately ,  

T A B L E  2 

Comparison of the Mean Values of the TMP (in m m  Hg) f romAl l  Measurements in 
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In Table 2 are shown the results of the most demonstrative experiments carried out under analogous con- 

ditions on another dog. 

The determination of the values of the TMP in the caudal artery of the dog enabled the effects of different 
forms of compression to be compared, and also their relationship to the resistance of the soft tissues. Experiments 
in which only one compressing device was used showed that the TMP obtained by the use of an elastic cuff 
(138 mm Hg) was 15 mm higher than that obtained by the use of a concentric capsule (123 mm Hg), and 43 mm 
higher thaa the TMP determined by local pressure on the vessel (94.6 mm Hg). In the last case the counteraction 
of the soft tissues to the compressing force consisted only of the resistance of the vessel wall and skin covering it. 

v 

With concentric compression of the vessel, in addition to the surrounding soft tissues was added the resistance of 
the muscles and tendons of the tail. This addition to the counteraction of the compressing force was shown by the 
increase in the TMP determined by the capsule, by 28 mm HE, and measured by the cuf f  by 43 ram. 

In the experiments in which two compressing devices were used simultaneously (see Tables 1 and 2) a re- 
lationship was revealed between the above-mentioned excess of pressure and the soft tissue resistance. When the 
compressing device was applied distally and proximally, the thickness of tissue compressed, by virtue of the coni- 
cal shape of the tail, differed by approximately 18%. As a result of this, the values obtained when the compres- 
singdevicewas situated distally were reduced: by 5.8 mm for measurements with the cuff, and by 6.1 mm for 
measurements with the capsule. Hence, by a rough calculation, the resistance of the whole mass of soft tissues 
at the point of measurement may be determined. If the thickness of the diaphyseal part of the vertebra in the 
region where the compression was applied accounts for 20% of the cross section of the tail, then to overcome the 
resistance of all the soft tissues requires about 26.5 mm Hg. The TMP with local pressure on the vessel (94.6 
ram) plus the calculated value of the resistance of the soft tissues (26.5 ram) amounts to 121 ram. This value is 
close to that obtained in experiments using the concentric capsule, and is 17 mm less than the TMP determined 
by the cuff in the corresponding position of the tail (138 ram). 

On the basis of the experimental findings described it may be concluded that the values of the terminal 
maximal intra-arterial pressure by bloodless measurement are increased by the resistance of the soft tissues sur- 
rounding the caudal artery of the dog to the compressing force. The degree of this increase depends on the mode 
of compression used. 

SUMMARY 

The terminal maximal intra-arterial pressure was determined in the tail arteries of dogs with the aid of an 
elastic cuff, concentric capsule and a device for exerting local pressure on the vessel. Different compression 
devices were used separately and in pairs, with the change of their location on the tail in conformity with the 
difference in the thickness of soft tissues subjected to compression. It was experimentally demonstrated that the 
compression measurement of the terminal maximal blood pressure is accompanied by some exaggeration of the 
data received. This exaggeration is connected with the resistance of the soft tissues, the extent of which depends 
on the method of compression. 
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