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A D I S M O U N T A B L E  P L E T H Y S M O R E C E P T O R  F O R  D E T E R M I N I N G  

T H E  V O L U M E  V E L O C I T Y  O F  r I H E  B L O O D  F L O W  IN T H E  L E G  

A N D  F O R E A R M  BY ~IHE V E N O U S  O C C L U S I O N  P L E ~ H Y S M O G R A P H Y  

M E T H O D  

G.  G .  K u r b a n o v  UDC 615~471: s ]2.13-087.7 : 531.73 

The dismountable  a i r  p l e t hys m orecep t o r  suggested by the author d i f fers  f r o m  the one-p iece  
models  in that i t  can be quickly and repea ted ly  applied to and r emoved  f r o m  the human l imb to 
be studied. Because  of the f lexibil i ty of  the inner wall of the dismountable  p l e thysmorecep to r  
the blood flow can be r eco rded  without p r e l i m i n a r y  injection of a i r  into its inner cavi ty .  

KEY WORDS: dismountable  p l e thysmorecep to r ;  venous occlusion p le thysmography .  

P l e t h y s m o r e c e p t o r s  used for d i r ec t  volume p le thysmography  can be divided into the following three  
groups:  1) water ,  or  hyd rop le thysmorecep to r s ,  2) w a t e r - a i r ,  and 3) a i r ,  or  pneumople thysmorecep to r s  []]. 
The  la t te r  has become widely adopted in connection with the appea rance  of compara t ive ly  s imple  and convenient  
rubbe r  p le thysmographic  cuffs, as suggested by Dohn [7] for  the investigation of the c i rcula t ion in the human 
l imbs  (in the fo r ea rm ,  leg, and hand). 

Some worke r s  have a t tempted  to use  ordinary  cuffs for m e a s u r e m e n t  of the blood p r e s s u r e  as pneumo-  
p l e thysmorecep to r s  [4, 8]. However ,  in these cases  in o rder  to secure  the cuff sa t i s fac tor i ly  to the l imb an 
unacceptably  high pos i t ive  p r e s s u r e  (10-50 m m  Hg) had to be c rea ted  in it. Even the improved  flexible seg-  
mental  oncometer  introduced by Dohn [7] has its disadvantages ,  according  to Skards  and Vitols [2], for the 
cyl indr ical  shape of the inner wall of the oncometer  p reven ts  it f r o m  fitting snugly against  the l imb segment  
to be studied, which is conventionally conical in shape.  Skards  and Vitols [2] have suggested a f lexible seg-  
mental  oncometer ,  in the f o r m  of a t runcated  cone for  de termining  the volume blood flow in the f o r e a r m  and 
leg by the venous occlusion p le thysmography  method.  

Exis t ing p l e th s m orecep t o r s ,  both water  [5, 6] and a i r  [3, 8], can be used to r e c o r d  the volume blood flow 
in the f o r e a r m  m o r e  success fu l ly  than in the leg. 

Consider ing the exis t ing d isadvantages  of the use  of all the above-ment ioned  p l e thysmorecep to r s  for 
measur ing  the volume veloci ty  of  the blood flow in the leg during dynamic  phys ica l  exer t ion,  the wr i te r  has 
a t tempted  to develop and make  dismountable  p l e t h y s m o r e c e p t o r s .  

The  suggested dismountable  a i r  p l e thysmorecep to r  for the leg (Fig. 1) cons is t s  of a s t r ip  of v iniplas t  1, 
40 m m  wide and 2 m m  thick, curved  into a r ing  with its ends sepa ra t e .  Rubber  edging 2, t r i angula r  in c r o s s -  
section is glued to the inner edges of the body of t hep l e thysmorecep to r ,  and the d i f fe rence  between the height 
of the edging on the two s ides  gives  the inner sur face  of the p l e thysmorecep to r  its conical shape.  The inner 
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Fig.  1. Scheme of d ismountable  p le thys -  
moree  eptor ,  

su r face  of the body is cove red  with thin e las t ic  rubbe r  3, made  f r o m  the cuff of a surg ica l  rubbe r  glove, the 
edges of which a r e  glued to the outer  edges of the body. A rubbe r  nipple 4, used for  connecting to the s y s t e m  
for  mechan i ca l - e l ec t r i c a l  t r ans fo rma t ion  of the signal,  is connected to the body. The  s epa ra t e  ends of the 
p l e t h y s m o r e c e p t o r  a re  joined together  by means  of adhesive tape 5. Because  of the dismountable  design the 
p l e t h y s m o r e c e p t o r  can be applied and r e m o v e d  f r ee ly  to the sub jec t ' s  leg. When applied to the leg the p l e thys -  
m o r e c e p t o r  f i ts  snugly agains t  the segment  of the l imb to be  studied.  

The  flexibil i ty of the inner wall of the p l e thysmorecep to r  for the leg, resu l t ing  f r o m  the di f ference  be -  
tween the s m a l l e r  d i ame te r  of the rubbe r  s l eeve  and the l a r g e r  in ternal  d i ame te r  of the body of the p l e thysmo-  
r e c e p t o r  enables  the volume veloci ty  of the blood flow to be r e c o r d e d  without the p r e l i m i n a r y  injection of a i r  
into the cavity of the p l e thysmorecep to r ;  this  is one of its advantages,  for it g rea t ly  s impl i f ies  the occlus ion-  
p le thysmographic  s y s t e m  and makes  it m o r e  ai r t ight ,  which is ve ry  impor tant .  

Cons ider ing  d i f fe rences  in the d i ame te r  of the leg in different  subjects ,  p l e t h y s m o r e c e p t o r s  with s eve ra l  
d i f ferent  internal  d i a m e t e r s  were  designed and made,  and by the i r  use  it is poss ib le  to de te rmine  the intensi ty 
of the blood flow in the leg of v i r tua l ly  any adult. 

Fu r the r  invest igat ions showed that  the p l e thysmorecep to r  as desc r ibed  above, designed for  measur ing  the 
volume veloci ty  of the blood flow in the leg, can a lso  be successfu l ly  used to r e c o r d  this index in the f o r e a r m .  

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

LITERATURE CITED 

V. V. Orlov,  P l e t hys m ography  [in Russian],  M o s c o w - L e n i n g r a d  (1961). 
Ya. V. Skards and A. V. Vitols, Fiziol. Zh. SSSR, No. i0, 1616 (1974). 
V. I. Tkhorevskii, Fiziol. Zh. SSSR, No. 12, 1491 (1966). 
K. Barbey, P. Barbey, K. Loose, et al., Dtsch. Med. Wschr., 88, 1556 (1963). 
H. Barcroft and H. Swan, Sympathetic Control of Human Blood Vessels, London (1953). 
J. Dahn, Scand. J. Clin. Lab. Invest., 16, 347 (1964). 
K. Dohn, J. Gravenhorst, and N. Jarlov, Rep. Steno Hosp. (Copenhagen), 6, 141 (1956). 
T. Winsor, Angiology, 8, 87 (1957). 

259 


