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The principles of a scheme for using the rheograph to investigate the contract i le  activity of the uterus  
a re  descr ibed.  

The principle of h igh-f requency ple thysmography (rheography) consists  of recording the e lect r ical  
res i s tance  of a t i ssue as it changes depending on its blood supply. The res is tance  of a t issue to a high- 
f requency cur ren t  depends not only on the volume of blood in the blood vesse ls ,  but also on the configura-  
tion of the cell  fields and of the intercel lular  medium as the muscle tone changes. Consequently, all the 
in termediate  p rocesses  f rom res t  to a state of hypertonia modify the e lec t r ica l  res is tance  of the muscles .  
This principle applies equally to s tr iped and to smooth muscles .  The e lec t r ica l  res i s tance  of the uterus  
will therefore  change during its contract ions.  Changes in the tone of the abdominal wall muscles  and fetal 
movements  natural ly  will also influence the overal l  res is tance  between the e lec t rodes .  

The high-frequency field includes deeply lying t i ssues .  Hence, during rheography of the uterus  infor-  
mation mainly connected with changes in its tonic states is thus obtained. 

The res i s tance  of subcutaneous t issues is readi ly  detected by the use of a frequency of 0.2-0.3 MHz. 
Within this frequency band polar izat ion res i s tance  is not exhibited and the living t issue can be regarded as 
an active r e s i s to r .  

Despite the fact  that the optimal frequency of 0.2-0.3 MHz has been known for a long t ime, recently 
designed rheographs use  a f requency of 30 kHz. This s ta te  of affairs  makes the use of complex circui ts  
necessa ry .  Bridges at frequencies of 30 kHz require  a double balance for active and react ive components.  

It is considered that the bes t  technical solution to the problem is given by the use of r ing-shaped c i r -  
cuits at a frequency of 0.2 MHz ~]. Such c i rcui ts ,  built on t r ans i s to r s ,  nowadays can be ve ry  simply de- 
signed. 

When designing a br idge c i rcui t  for h igh-f requency hys te rography, the  s tar t ing point was the pa ra -  
me te r s  of the investigated object and the feasibil i ty of undertaking measurements  at high frequency auring 

pregnancy [1-4]. 

Special measurements  were made during the 22nd-40th weeks of pregnancy.  Two electrodes with an 
a rea  of 100 cm 2 were  placed on the an te r ior  abdominal wall at the level of the umbilicus at a distance of 
300 mm apart;  the res i s tance  measured  between the e lect rodes  by the high-frequency bridge method (fre-  
quency 0.2 MHz) averaged 100~. 

The interelectrode res i s tance  during dia thermy by L. A. Reshetova ' s  method can be regarded as be-  
ing of the same order .  Hence, if the cur ren t  during this  physiotherapeutic  procedure  reached 0.5 A, the 
power applied to the woman ' s  abdomen would be 25 W. 

For  a cur rent  of 0.01 A, the power dissipated in the uterus and adjacent t issues is 0.01 W. The power 
dissipated in the uterus during hys te rography  is thus 2500 t imes  less than the usual ~hysiotherapeutic value. 
The small  amount of energy directed toward the pregnant uterus  in no way disturbs its heat balance and 

produces no vasodi la tor  responses .  
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Fig. 1. Circuit  of high-frequency rheograph for r eco rd -  
ing uterine contract ions.  Explanation in text. 
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Fig. 2. Recording of spontaneous contract ions of the pregnant uterus .  
Diagnosis: pregnancy near term;  head presentat ion of fetus; nephro-  
pathy (reading f rom right to left). A) High-frequency hys te rogram;  
B) external hys te rogram obtained by means of t ensomet r ic  sensing 
element.  

Our high-frequency hys te rograph  (Fig. 1) consis ts  of a high-frequency genera tor  on a type P-4 t r a n s -  
i s tor  and a measur ing bridge with a ring rect i f ier  on type D-223 diodes. The bridge is balanced when r e -  
s is tances  R 1 + R 2 equal Rx. The lower a r m s  of the bridge consis t  of constant res i s tances  R 4 and R 5, which 
are  equal to each other .  The res i s tance  R X is the res is tance  of the zone of living t issue.  The knob closing 
the res i s tance  R 3 cal ibrates  the measur ing circui t .  The sensit ivity of the measur ing  system as a whole 
will depend on the position of the regulator  R9 and also on the sensitivity of the self-wri t ing measur ing  in- 
s t rument  and construct ional  details of the br idge.  The res i s to r  R9 regulates the cur ren t  in the measur ing  
bridge c i rcui t  and can be controlled by a mi l l i ammeter  included in sequence with the object to be tested. 

By adjusting regulator  R9 and switching on the ca l ibra tor  knob, the sensit ivity of the measur ing  c i r -  
cuit can be brought to specified values.  For  example,  19/5 cm where 1 ~ is the res is tance  of R 3 and 5 cI~ 
is the length of deflection of the wri t ing sys tem on the graph paper.  This sensit ivity matches the self-  
wri t ing t~PP-09 electronic  potent iometer  well. 

For  hys te rograph  an E PP-09 instrument  with a threshold of measurement  of 50 mV should be chosen. 
An instrument  without a regulating sys tem should be used. 

By the shape of the hys t e rog rams  obtained, they agree with the general  c lassif icat ion.  The volume of 
information obtained by high-f requency hys te rography,  it will be noted, is much grea te r  than by mechano-  
graphy (Fig. 2). On the h igh-f requency hys t e rog ram,  for example, fetal movements  are  reflected.  
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