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s d b m  is uniformly d i s t r i b u t e d  throughout e x t r a c e l l u l a r  
f r e e l y  back and fo r t ' l  across c a p i l l a r y  membrane. 

by mouth, i n t r avenous ly ,  o r  i n t e r s t i t i a l l y ,  
body. Sinct i t  emits  p e n e t r a t i n g  rar'li.a-t;ion, i C s  

prcsmcc i n  a p a r t  of t h e  body can bc detected by b r i n g i n g  naar i t  a s e n s i t i v e  
d e t s c t o r  of r a d i a t i o n  such 2 s  a Gsigzr  counter. 
dimensions, end s h i c l d c d  tto admit r a d t a t i o n  only from a p a r t i c u l a r  region. (1) 

Radioact ivc s o d i m  was  uscd bj Hubbard, Preston,  and Ross t o  determine 

Counting tubes can  bc of d i f f e r e n t  

thd v c l o c i t y  of blo3d flow i n  i n f a n t s  2nd young chi ldren.  
j e c t c d  i n t o  one a n t e c u b i t a l  vc in  and thc  time of i t s  arrival a t  thL opposi te  hand 
dctzrmined by a Geiger counter.  ( 2 )  
v a r i z h l c ,  but wzre a t  1 x i z 8 t  as  s - t i s f x t o r y  as those obtaincd by o t h t r  nethods. 

Ths matclrial wzs i n -  

Thcir s e r i e s  was small, and t h -  r s s u l t s  q u i t e  

This use of t h c  m t e r i a l  would readily suggest i t s c l f  t o  myons concerned 
:ri th c i r c u l a t i o n  t imes,  arid similar s t u d b s  wcr.. i n i t i a t e d  independently by Smith 
and Quimby i n  connection w i t h  xork  on c a t i c n t s  s u f f e r i n g  from p w i p h c r a l  vascular  
d i s e a s e  ( 3 ) .  ThL mztcr id  ms inject ,d i n t o  2n a n t e c u b i t a l  vL in ,  a i t h  t h e  window 
of &hi, shiLldcd GLigbr  coL.ntLr zgz ins t  t h t  s o l v  of t hc  f o o t ,  and arm-to-foot circu- 
l a t i o n  t incs  r- .asurtd.  
sccmLd t h z t  no valuabl- c c r r c l a t i o n  could St LstablishLd betvwLn c l i n i c a l  condi t ion 
and c i r c u l x t i o n  t i m e .  
provcd vLry use fu l .  

After 3 small group had b,en t e s t L d  i n  this rianner, it 

HovvLvLr thL work l c d  t o  thc: development of a t e s t  which has 

As equ i l ib r ium of radiosodium concLntrat ion i s  b u i l t  up between plasma 
and L x t r a c c l l u l a r  f l u i d ,  t h L  countinr; r z t e  of  t h ,  C-diger countcr  a t  t h2  f o o t  
i n c r L a s e s ,  bLc3usL the blood continues t o  b r ing  sodium t o  t h c  capil laries,  whcrz 
SOTC of it d i f f u s c d  out  i n t o  t h e  i n t m s t i t i a l  f l u i d  and remaim thc rc .  A curve 
can bc DlottLd showing i n c r t a s e  i n  counting r ? t L  w i t h  t i m L  after admin i s t r a t ion  of 
t h e  x t L r i a l ,  Znc! i t  hzs b 
corrclztGd w i t h  c l i n i c a l  condition. I n  i n d i v i d u a l s  w i t h  no knom vascular  d i s t u r -  
bancG, tk "build-up" curves,  ca l cu la tdd  on the Sisis of 100 microcuries  of radio- 
s o d i a l  a d n i n i s t e x d ,  211 f a l l  d t h i n  a r c h t i v c l y  narrow r t g i o n ,  which may be 
cal lLd t h c  n o r m 1  rang t .  For p a t i e n t s  w i t h  var ious vascular d i so rdc r s ,  t h e  curves 
may 'UL wi thin,  abovc, o r  bLlorv t h i s  rdgion. A vcry low c u r x  nay bc duc t o  a r t e r i a l  
o b s t r u c t i o n ,  a r t c r i o s c l e r o s i s ,  hm-rt,,nsion, spasm, 
or conbinat ions of thsi .  f a c t o r s  ( o r  o t h e r s ) .  A vcry  h i g h  one i s  duc e i thLr  t o  
i n f l a m i t i o n  ( i n c r c a s c d  blood supply) or t o  r c l a x s t i o n  of  vLsscl  w a l l s  by nLrvc: 
block,  s:gnyath,ctomy, or o thdr  rL2son. 
published; scvclrd w i l l  be shown and discussdd. These curves have been u s e f u l  i n  
d i agnos i s ,  prognosis ,  and s e l e c t i o n  of t i e r a p y ,  i n  many cond i t ions  invo lv ing  the 
p e r i p h e r a l  c i r c u l a t i o n .  
regx-dinhT t h e  course of thc: disease and the e f f i c a c y  of v a r i o u s  t h e r a p e u t i c  measures. 
(4) 
t i o n ,  by demonstrating t h e  presence of adequate b l o o d  supaly.  
t o  reduce considerably the number o f  above-the-knee ammtat ions  i n  cases  o f  d i abe t i c  

n found t h a t  t h e  s h a p  of  this curve can o f t m  b i  

dcgcn-ra t ion  of capillaries, 

Nmc:rous i l l u s t r a t i v e  curves havc b,>n 

Repeated tes t s  on the same i n d i v i d u a l  give inforniation 

Of p a r t i c u l a r  value has been the  establ ishment  of a s u i t a b l e  l e v e l  for amputa- 
It has been poss ib l e  

?,an grene and similar condi t ions,  ! , v i t  h consequent i nc rease  i n  economic and psychologic 
salvage . WE ARCHPPS 

The product ion of venous thrombosis has been a t t r i b u t e d  t o  a tendency t o  
stasis i n  t h e  blood vessel. 
t h e  procedure j u s h  descr ihed t o  a measurement of the ra te  of venous flow i n the  
l e g s ,  by i T j e c t i n g  t h e  i so tope  i n t o  a ve in  i n  t h e  dirsur? of t h e  foot ,  and observing 
its a r r i v a l  at t h e  groin.  (5) Granhic recording o f  c m n t  rat€ was e s s e n t i a l ,  s ince 

Jr ight ,  Osborn, and Sdmonds, i n  London, have adapted 
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t h e  average normal f o o t  t o  Sroin time was about 18 seconds. 
t imes observed for women i n  the  f i r s t  s t age  of l abor  
pos t  partulr r evea l  a very rriarked slo-Xing of t h e  c i r c u l a t i o n  during l a b o r ,  (6) 
Data are not presented  f o r  the  rates j u s t  p r i o r  t o  t 'le onset  of l abo r ;  it would 
be of i n t e r e s t  t o  have s e v e r a l  readings on a p a t i e n t  during the  cocrse  of her 
pregnancy. 

Comparison of these  
and aga in  a5out a week 

For s tudy of c i r c u l a t i o n  i n  a circumscribed t i s s u e  reg ion ,  Kety developed 
a method which i s  i n  a sense t h e  reverse  of t h a t  of Smith and Quimby. ( 7 )  That i s ,  
sodium clearance i s  mzasured, r a t h e r  than  sodium build-up. 
smaller amount of  t h e  i so tope  i s  used, ana t h e  whole body r a d i a t i o n  correspondingly 
reduced. 
material the gastrocnemius muscle). 
windov, i s  p laced  d i r s c t l y  over the s i t e  o f  i n j e c t i o n ,  and the  decrease  i n  counting 
rate recorded. f i e n  t h e  observed values are p l o t t e d  on seFi- loear i thmic paper,  
w i t h  t h e  numLer of  counts  per  minute as o rd ina te  and minutes as abc i s sa ,  a l i n e a r  
e G r e s s i o n  of t h e  r a t e  o f  disappearance 02 t h e  sodium from t h e  muscle i s  obtained. 
The s lope of t h e  l i n e  i s  re la ted .  t o  t h e  condi t ion of t h e  t i s s u e .  
a s t ra ight forward  inathema1,ical ana lys i s  of h i s  procedure. 
used by E lk in  and h i s  groiip, and appears t o  be app l i cab le  t o  a considerable  v a r i e t y  
of problems. (8) 

I n  this procedure, a 

The material i s  i n j e c i e d  i n t o  t h e  t i s s u e  i n  ques t ion  ( i n  his published 
A sh ie lded  Geiger counter ,  with a s u i t a b l e  

Kety has given 
The method has been 
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