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A new method of record ing  the pu lmonary  blood flow is suggested: combinat ion of the dye 
dilution method with ca the te r iza t ion  of the pu lmonary  circulat ion.  The dye (methylene blue) 
is  injected by means  of a ca rd iac  ca the te r  d i rec t ly  into the right,  and then into the left  pul -  
monary  a r t e ry .  Dye dilution curves  a re  r eco rded  by a de tec tor  located on the sub jec t ' s  ea r .  
Changes in the dye dilution curve  depending on the volume of the les ion and the type of lung 
resec t ion  were  establ ished.  

The method of ca the ter iza t ion  of the r ight  hea r t  and pu lmonary  a r t e r y  p r e s e n t s  g rea t  opportuni t ies  for  
invest igat ion of the hemodynamics  of  the pu lmonary  circulat ion.  However,  the mos t  valuable  informat ion  
concerning hemodynamic  indices of each lung is difficult to obtain because  an additional method of inves t i -  
gation (angiopulmonography) mus t  also be used,  and the appara tus  is complicated.  

The w r i t e r s  have studied the pu lmonary  blood flow during ca the te r iza t ion  by means  of a dye dilution 
method. The resu l t s  suggest  that  the hemodynamic  indices of the r ight  and lef t  lungs can be studied s e p a -  
rately.  If the c i rcula t ion  t ime  in the " a r m - e a r "  and " l u n g s - e a r "  segments  of the v a s c u l a r  s y s t e m  is de-  
te rmined ,  the r e su l t s  will re f lec t  the genera l  pa t t e rn  of hemodynamics  of the pu lmonary  and sys t emic  c i r -  
culations,  and will depend to some  extent on the s tate  of the ca rd iohemodynamics ,  so that injection of dye 
d i r e c t l y  into the pu lmonary  a r t e r y  of each lung should yield informat ion concerning the s tate  of the v a s c u l a r  
s y s t e m  of each lung. 

The mean dynamic  in the pu lmonary  a r t e r i e s ,  as in communicat ing  v e s s e l s ,  does not differ.  If the 
v a s c u l a r  r e s i s t a n c e  of the r ight  and lef t  lungs d i f fers ,  the minute volume of  blood flowing through them 
must  also differ .  As it p a s s e s  through the va scu l a r  s y s t e m  of the lung, the blood moves  through a l a rge  
number  of  pa ra l l e l  channels which dif fer  in c r o s s  sect ion and length. The dye dilution curve  under  these  
c i r cums t ances  re f lec t s  the different  conditions of movement  of the blood through the lung vesse l s .  Dye 
dilution cu rves  obtained by injection of indicator  into the pu lmonary  a r t e r i e s  of a healthy and affected lung 
will t he re fo re  c h a r a c t e r i z e  the s ta te  of  the blood v e s s e l s  in them. 

EXPERIMENTAL METHOD 

The r ight  hea r t  and pu lmonary  a r t e r y  were  ca the te r ized  in the usual  manner .  Tes t s  were  c a r r i e d  out 
on 45 pe r sons ,  27 men and 18 women aged f r o m  22 to 59 yea r s ,  with extensive  pu lmonary  tuberculos is .  
Catheter iza t ion  of 20 subjects  was c a r r i e d  out before  operat ion,  on 16 a f te r  b i l a t e ra l  resect ion,  and on nine 
pat ients  a f t e r  un i la te ra l  r e sec t ion  with the p r e s e n c e  of des t ruc t ive  tubercu los i s  in the opposi te  lung. The 
ca the te r  was pa s s ed  succes s ive ly  into the pu lmonary  a r t e r y  of one, and then of the o the r  lung. It was f i r s t  
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Fig. 1. Dye dilut ion curves  following in jec -  
tion of methylene blue into pu lmonary  a r t e ry .  
Slowing of the blood flow with an inc rease  in 
in te rva ls  EM and MO on side of more  ex-  
tensive  les ion (left): a) r ight lung; b) left  
lung. 

filled with dye (1% methylene blue solution). Some of the dye 
(2 ml) was left  in the syr inge  connected to the external  end of 
the ca the ter .  To r eco rd  the dye dilution curve,  a type 0-36M 
oxyhemograph,  in which the paper-winding mechan i sm was 
speeded up to 4 m m / s e c , w a s  used. The c i rcula t ion  t ime  f rom 
the pu lmonary  a r t e r y  of each lung to the ea r  ( P A - E ) ,  the t ime  
for  the dye concentra t ion to inc rease  f r o m  zero  to its max i -  
mum (EM), the c l ea rance  t ime  (MO), and the ra t ios  MO/EM, 
M O / P A - E ,  E M / P A - - E  were  de te rmined  f r o m  the result ing 
curves .  

RESULTS 

Mean values of the circulation time, time for the dye 

concentration to increase, and clearance time, and the ratios 

between these values are given in Table i. 

It follows from Table 1 that with extensive involvement 

of the left lung, the PA-E index was increased. If the right 

lung was more extensively affected, no difference was found 

between the indices. If a more extensive resection was per- 

formed on the left side, the circulation time on that side was 
reduced; if, however, a more extensive resection was per- 

formed on the right side, the difference between the PA-E 

values for the two lungs was negligible. 

The IM index was greater on the side of the more ex- 

tensive lesion. After bilateral resections of the lungs, IM was 

greater on the side on which the more extensive resection was 

performed. Similar changes were observed in patients on 

whom a unilateral lung resection was performed, and a de- 

structive lesionwas present in the opposite lung. 

The clearance time of dye, when the principal lesion was 

on the left side, was smaller on this side, but if the more ex- 
tensive lesion was on the right side, it was increased on the 

right side. If a more extensive operation was performed on 
the left side on patients undergoing bilateral resection of the 
lungs, the CT index was greater on the left, but if the more 

extensive resection was performed on the right side, the 

clearance time on the right and left sides differed negligibly. 

It was impossible to determine these indices in healthy 
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subjects .  However,  on the bas i s  of accepted f igures  for  the re la t ive  ro les  of the r ight  and lef t  lung in r e s -  
p i ra t ion  (55 and 45%), i t  can b e  concluded that the volume veloci ty  of the blood flow in the right lung is 
g r e a t e r  than in the left.  This evidently accounts fo r  the d i f fe rences  obtained in invest igat ions of the r ight  
and lef t  lung. 

Charac te r i s t i c  dye dilution curves  obtained on a pat ient  with a more  extensive tuberculous  les ion of 
the left  lung a re  given in Fig. 1. 

Analys i s  of the r e su l t s  showed that  as the diluted dye p a s s e s  through the blood v e s s e l s  of the affected 
lung, mos t  of  the injected indica tor  r eaches  the record ing  point l a te r ,  as  the resu l t  of a d e c r e a s e  in capac -  
ity of the v a s c u l a r  s y s t e m  and the p r e s e n c e  of changed and deformed v e s s e l s  in that  lung. Af ter  r e sec t ion  
of the pathological ly  changed por t ions  of the lung, including the affected blood v e s s e l s ,  and also through a 
dec r ea se  in the r e s e r v e  capaciW of the ve s se l s ,  the max imum concentrat ion of dye in the ea r  is r ecorded  
sooner .  

Consequently, injection of indicator  into the pulmonary  a r t e r y  during ca the ter iza t ion  of the r ight  hea r t  
yields a c h a r a c t e r i s t i c  dye dilution curve  giving informat ion concerning the s ta te  of the blood v e s s e l s  of 
each lung. 
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