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A simple apparatus designed to avoid a sharp increase  in the cerebrospinal  fluid p re s su re  during 
subarachnoid injection of radioact ive isotopes is descr ibed.  

Injection of dyes and other mater ia l s  into the c i s te rna  magna by means of a simple syringe and needle 
c rea tes  a t ransient  increase  in the in t racrania l  p r e s su re .  This manipulation, however it is modified, d is -  
turbs the physiological relat ionship in the subarachnoid space.  The apparatus suggested by l ~ r i n  [1], en- 
abling substances to be injected into the cerebrospinal  fluid (CSF) and the intracranial  p r e s su re  to be r e -  
corded simultaneously,  was found to be unsuitable for experiments  with radioact ive substances.  

To reduce all fluctuations of CSF p re s su re  to a minimum and to make it possible to study the path- 
ways and velocity of movement  of radioactive substances in the subarachnoid space while maintaining con- 
stant observat ion on the CSF p r e s s u r e  in the c i s te rna  magna,  a manomet r ic  sys tem was devised to provide 
the following facil i t ies:  1) measurement  of the in t racrania l  CSF p r e s s u r e  throughout the experiment,  some-  
t imes lasting up to 3-4 h; 2) variat ion of the CSF p res su re  in an upward or downward direct ion and main-  
tenance of a definite, predetermined CSF p re s su re  for the des i red  time; and 3) injection of solutions of r a -  
dioactive substances under a ce r ta in  p r e s su re  by the subarachnoid route. 

The apparatus consists  of a sys tem of vesse ls  and water manometers  connected by rubber tubes 
(Fig. 1). 
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Fig. 1. Scheme of a r rangement  of vesse ls  in the apparatus.  
Explanation in text. 
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Fig. 2. Design of the needle-fixing device. Ex-  
planation in text. 

By moving the vesse l  (1) ver t ica l ly  the height of 
the column of liquid in vesse l  (2) can be al tered,  and 
this p r e s su re  is t ransmit ted via the air  into vessel  (4) 
and to the U-shaped manometer  (3). Liquid f rom ves-  
sel (45, on being displaced into vessel  (5), increases  the 
p res su re  there,  and this is recorded  by the U-shaped 
manometer .  A rubber  bag (9) containing the solution 
of the radioact ive isotope is f i rmly  secured to the stop- 
per of vessel  (5). When the p re s su re  of the wa te r  in 
vessel  (5) is increased,  the radioactive substances is 
expressed f rom the rubber bag (9), through the flexible, 
thin rubber  tube and through the needle (7) (its design 
is descr ibed below), fixed to the dura,  into the c is terna  
magna (8). The p re s su re  in the c is terna  is measured  
automatically by the manometer  (6). 

Only the rubber bag and the tube with the needle are  filled with radioactive isotope. By using this 
sys tem the amount of radioactive substance used can be considerably reduced and it does not contaminate 
the main manometr ic  apparatus and the vesse ls .  Protection against  ionizing radiation can also be provided 
easi ly by screening the vessel  (55 with lead. 

At the beginning of the experiment the level of the liquid in vesse ls  (1, 2 and 4) and in manometer  (35 
is set  at zero,  cor r rsponding  to the level of the c is terna  magna of a dog lying on its side and under general  
anesthesia.  When the needle is connected to the eis terna magna,  and the cocks (a, b, c5 open and cock (d) 
opens, the levelof  liquid in the manometers  changes to correspond to the CSF p re s su re ,  and fluctuation of 
the liquid produced by the an imal ' s  respi ra t ion,  with an amplitude of 10-12 mm water ,  a re  c lear ly  visible. 

To ra i se  the p re s su re  in the c is terna magna, after  opening all the cocks the vessel  (1) is lifted up- 
ward and fixed at a cer ta in  height. The water level in the vessel  (2) thereupon r i ses  and displaces air ,  
which in turn forces  some of the liquid f rom vessel  (4) into vessel  (5). Some of the radioactive mater ia l  
then flows along through the needle (75 into the subarachnoid space of the experimental  animal,  where it 
may cause the p re s su re  to r ise;  the p res su re  in the e is terna magna is measured  by the manometer  (6). 

To lower the p r e s s u r e  in the c is terna magna the vessel  (1) is lowered, thereby producing a part ia l  
vacuum in the sys tem,  so that CSF flows f rom the c is terna  magna through the needle into the bag in vessel  
(5). The value of this part ial  vacuum is recorded  by the U-shaped manometer  and the dynamics of changes 
in the CSF p re s su re  in the c is terna  magna by the manometer  (6). 

If a simple injection needle is introduced into the c is terna  magna there is no guarantee that the C S F -  
manomete r  sys tem is airt ight.  Airt ightness is par t icu lar ly  important  when the paths of flow of the CSF 
f rom the subarachnoid space are  to be determined.  In these cases  even a slight leak of radioactive solution 
into the region of the cervical  muscles  may confuse the whole picture of distribution of radioactivi ty in the 
t issues of the an imal ' s  head. We have designed and made a special  needle which ensures  air t ightness and 
di rec t  connection of the subarachnoid space with the apparatus descr ibed above (Fig. 2). The needle may 
have one channel or two unconnected channels, one intended only to measure  the p res su re  in the subarach-  
noid space and the other  to change the p res su re  in the c is terna  magna and to adminis ter  the radioact ive 
solution. A thin metal  plate (2), 3-4 mm in d iameter ,  is soldered to the end of this needle (15. Th i sp la t e  
is passed through a hole in the dura (3) and fits up against its inferior  surface.  

To create  a f i rm and airt ight connection between the needle and the subarachnoid space,  a f r e e l y m o v -  
able nut made of organic glass or ebonite (4) and a rubber  washer  (5) are  screwed up tight by means of the 
c lamp (7), moving along the sc rew thread (6). Since a small  amount of CSF usually escapes  f rom the hole 
in the dura when the airt ight needle descr ibed above is introduced, and its volume cannot be est imated,  in 
order  to determine the true CSF p re s su re  at the beginning of the experiment  the p res su re  must  be measured  
by means of a simple injection needle connected to a manometer .  After the initial values have been de te r -  
mined, the airt ight needle is introduced. The difference between the levels of the CSF p res su re  is com-  
pensated by the manometer .  
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