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It is shown by the method of contrast x-ray cinematography that in cats with traumatic shock the 
linear and volume velocity of the portal blood flow in the liver is decreased and the arterial blood flow 
slightly increased. This is brought about by changes in resistance to the blood flow in different parts of 
the hepatoP0rtal system. 

Although a number of investigators have described the typical features of the hepatic circulation in 
hemorrhagic [10, 11, 13, 14, 16], traumatic [4-6], and other types of experimental shock [3}, many of their 
aspects are still unclear. Changes in the blood flow in the liver discovered in hemorrhagic shock by the 
method of contrast angiography [12, 13] are not applicable to traumatic shock, because there is a significant 
difference between them [I, 2, 6]. 

In this paper we describe the results of an x-ray e[[ematographic study of the intrahepatic circula- 
tion in experimental  t raumat ic  shock. 

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

Experiments  were  ca r r i ed  out on 11 cats  weighing 3.0-4.5 g.  F r o m  7 to 10 days before the exper i -  
ments  with vasography,  a ca the ter  was introduced into the portal  vein of the animals [7]. The aor ta  was 
ca theter ized under local anesthesia  (0.25~ procaine solution) immedia te ly  before the experiment.  For  the 
experiments  with angiocinematography,  the unanesthetized animals  were  fLxed to a f r ame  30-40 rain before 
it began. 

A nPhilips" image intensif ier  of an ~Arriflex ~ c a m e r a  was used in the investigation. Type RF-3  
35-ram film with a sensi t ivi ty  of 900-1100 rec iproca l  roentgens was used. The fi lming speed for ob- 
servat ions  on the blood flow in the portal vein was 12 f r a m e s / s e c  and for  investigation of the blood flow 
in the hepatic a r t e r y  25 f r a m e s / s e c .  Conditions: voltage 42-45 kV, cu r r en t  8-10 mA, focal length 370 ram. 
The con t ras t  mater ia l  (70~c diodone solution) was injected in a volume of 3 ml through the appropriate 
ca the te r .  

The exper iments  with shock were ca r r i ed  out 4-7 days af ter  the controls .  Shock was produced by 
Cannon's  method. Its depth and period of development were  a s s e s s e d  from changes in the pu!se, a r ter ia l  
p r e s s u r e ,  and resp i ra t ion .  

The kinoangiog~:ams were analyzed by means of a "Microphot" apparatus .  The l inear velocity of 
blood flow in the m~[[  blood vesse ls  was est imated from m e a s u r e m e n t  of the distance passed by the con-  
t r a s t  mate r ia l  alono~ ~ p a r t i c u l a r  vessel  and data for  the t ime between two corresponding frames,  To ca l -  
culate the volume velocity of the blood flow the formula  r ecommended  by Ardran  [9] was used. In addi-  
tion, the t ime taken to fill par t icu lar  vesse ls ,  their  b ranches ,  and the lobes of the l iver  with contrast  ma -  
terial  was determined (the phases of spread  of the mater ia l} .  

The development of t raumat ic  shock followed the same cour se  as was descr ibed previously [4, 6]. By 
noting differences between the various periods of the torpid phase of t raumat ic  shock, the invest igat ion of 
the hepatic blood flow could be c a r r i e d  out in a period which we descr ibed  as the period of stabHizatiom 
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Fig.  1_ Spread of con t r a s t  m a t e r i a l  through the vascu la r  s y s -  
t em o f ~ e  l ive r  when injected into the portal  vein (in s ~ o n d s  
f r o m  ]:e~aning of inj ection). A) Control exper iments ;  3) ex-  
p e r i m ~ i s  with shock.  F r a m e s  1-4) 0.6-3 sec;  f r a m e s  ~-6) 
3.7-5~3 ~ec; f r a m e s  7-9) 5.9-9 sec (control) and 5.9-21 see 
(durin~ shock). 

EXPERIMENTAL RESULTS 

In the torpid phase of traum:m[c shock a decrease in linear velocity of the blood flow in the portal 
vein was found. Development of ~e sinusoidal (parenchymato~) phase of filling after injection of contrast 
material to the portal vein was pr]tracted, and it was not so clearly defined as in ~e control animals 
(Fig. i). ~leanwhile, the appearanze of contrast material in vessels of the portal venous system took place 
at times not significantly differe~ from those in the control e_x~eriments. It was m~ncluded from these facts 
that contrast material passed fr~ the system of the portal vein into that of the he?atic vein along vescular 
shunts. 

The linear velocity of the bl~od flow in the hepatic after- differed only sligh:ly during shock from its 
value in the control experiments. The parenchymatous phase after injection of e o~:rast material into the 
arterial system under conditions :~ shock developed after approximately the same -Jlme intervals as in the 
control (Table i). The liver Shadow in this phase of shock was less dense than in ~he initial experL~nents. 

The total volume of blood ~_ewing through the liver in the torpid phase of'~hock fell by more than 40% 
of its usual value, while the arte_~fal fraction of the blood flow increased apprecia~(~. Whereas in the con- 
trol experiments only about 20%:f the blood flowing through the liver entered it ~ough the hepatic artery, 
in shock the arterial fraction of ri~ blood flow increased to almost 60% (Table 2). ~leanwhile, analysis of 
the kinoan~egrarns and calculati~ of the resistance to the blood flow demonstrate that shunting of the blood 
flow assumed an important place ~ the system of hepatic art#~ ry -hepatic vein (F~. 2). 

From da~a for the volume v~ocities of the blood flow and mean values of the arterial pressure 
(67 =~ 8.2 mm Hg), the pressure ~ the portal vein (112 • 9.7 mm water) and in the ~-enae cavae (50 + 3.9 
mm water) in ~he period of stab~ation of the torpid phase of shock, the resistance to the blood flow was 
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Fig. 2. Spread of cont ras t  ma te r i a l  throughout vascu la r  s y s -  
tem of l iver  when injected into ao r t a  (in seconds f rom begin-  
ning of injection). A) control  exper iment ;  B) exper iments  
with shock. F r ames  1-3) 0.4-0.9 sec ;  f r ames  4-5) 1.2-1.6 
sec ;  f r ames  6-7) 2.0-2.3 sec;  f r a m e s  8-9) 2.5-2.9 sec .  

calculated in vessels  of different  par ts  of the hepatopoctal  sys t em.  The r e s i s t ance  of the terminal  port ion 
of the portal  vein was found to be more  than 3 t imes  h igher ,  whereas  that in the hepatic a r t e r y  sys tem was 
reduced (Table 2). 

The resul ts  of the present  exper iments  confirmed the hypothesis previously expressed  on the basis  of 
indirect  evidence, that the a r te r ia l  fract ion of the blood supply to the l iver  is increased  during shock and 
that the re la t ive  res i s tance  of different  par ts  of the hepatoportal  sys tem pIays an important  role  in these 
c i rcu la to ry  changes [6]. 
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