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I t  has been observed  th a t  in dogs th e  p u lm o n a ry  ly m p h  co n g e s tio n  in ­
d u ced  b y  th e  lig a tio n  o f th e  th o rac ic  d u c t, th e  r ig h t ly m p h a tic  t r u n k  a n d  th e  
reg io n a l ly m p h  nodes was followed b y  p u lm o n a ry  oedem a. H is to lo g y  rev ea led  
o edem a o f th e  in tra a d v e n tit ia l  spaces a ro u n d  th e  b ranches o f th e  p u lm o n a ry  
a r te ry  in  th ree  cases. Since n e ith e r  in je c tio n s  n o r a “ su c tio n ”  of th e  lu n g  w ere 
p e rfo rm ed  in th e  ex p erim en ts , th e  o b se rv a tio n  w as regarded  as a d ire c t  p ro o f 
o f  th e  ex istence o f  these  spaces [2].

T he in tra a d v e n tit ia l  spaces w ere f ir s t  described  by  I v a n o v  [5, 6 ] ;  a cco rd ­
in g  to  th is  a u th o r  th e y  su rro u n d  th e  ra m i o f  th e  p u lm o n ary  a r te ry  in  th e  sh ap e  
o f  fe n e s tra te d  sh e a th s , are b ounded  b y  a p ecu lia r fib ro b lastic  t r a b e c u la r  fram e 
a n d  fo rm  p a r t  o f  th e  ex te rn a l c o a t o f  blood vessels. I v a n o v  te rm e d  th em  
“ ly m p h o id  spaces”  an d  claim ed th e  ex is ten ce  o f  a d irec t co m m u n ica tio n  be­
tw e e n  th e m  and  th e  ly m p h a tic  sy s te m .

S h d a n o v  [14] regards in tra a d v e n ti t ia l  spaces as a rte fac ts , w hile  C o r d i e r  
a n d  N g u y e n  H u u  [1], Ma r c h a n d  [9], H a y e k  [4] an d  K iss  [7] a c c e p t th e ir  
ex is ten ce . T a m á s k a  and  H a r s á n y i  [13] suggested  th a t  in m an  th e  in t r a ­
a d v e n tit ia l  spaces a re  prefo rm ed  ly m p h a tic s ;  w henever th e y  found  su ch  spaces 
filled w ith  blood or tra n su d a te , th e ir  w alls d isp layed  an en d o th e lia l lin ing .

G ross  [3] c la im s  t h e  p e r iv a s c u l a r  sp a ce s  t o  b e  no  n o r m a l  a n a t o m i c a l  
s t r u c t u r e  b u t  a p a th o lo g ic a l  p h e n o m e n o n ,  n a m e l y  p e r iv a s c u la r  o e d e m a ;  he 
w as  u n a b le  to  d e m o n s t r a t e  su c h  s p a c e s  in  t h e  lu n g  o f  a s e p t i c a l ly  r a i s e d  a n im a ls  
a n d  th e re fo r e  re fu ses  to  r e g a rd  t h e m  as  l y m p h o i d  spaces .

I t  has been also observed [2] t h a t  th e  f lu id  filling  th e  in tr a a d v e n t i t ia l  
spaces, th e  ly m p h  co n ta in ed  in  d ila te d  ly m p h a tic s  and  th e  p u lm o n a ry  oedem a 
flu id  h a d  id en tica l s ta in in g  p ro p e rtie s .

In  th e  p ap e r re fe rred  to  [2], no  d e fin ite  v iew  could be ta k e n  reg a rd in g  
th e  connection  be tw een  in tra a d v e n ti t ia l  spaces an d  th e  p u lm o n ary  ly m p h a tic s . 
T h a t  th e  spaces a re  no tru e  p e r ia r te r ia l  ly m p h a tic s  seem ed to  be sh o w n  b y  th e  
absence  o f en d o th e lia l lin ing , th e  p resen ce  in  th e  lum en of t r a n s v e rs a l  con-
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n ec tiv e -tis su e  fib res as a re  n ev e r en co u n tered  in  ly m p h  vessels, an d  th e  occa­
s io n a l presence o f e n d o tlie lia lly  lined tru e  ly m p h  capillaries in  th e  im m ed ia te  
v ic in i ty  o f th e  spaces u n d e r  review . In  one o f  th e  cases, a ly m p h  c a p illa ry  
t ig h t ly  adhering  to  th e  in tra a d v e n ti t ia l  space  w as exam ined  in  seria l sec tions. 
“ I t  seem ed  as if  th e  e n d o th e lia l b o u n d ary  b e tw e e n  th e  in tra a d v e n tit ia l  space 
an d  th e  ly m p h  cap illa ry  h a d  d isappeared  in  a c e r ta in  p lan e  and  i f —  in h a rm o n y  
w ith  I v a n o v ’s th e o ry  —  th e re  existed  a d ire c t an a to m ica l co m m u n ica tio n  
b e tw e e n  th e  tw o s y s te m s .”

T h e  question  co n c e rn in g  th e  ex istence  o r  n on -ex istence  o f an  in te r ­
co m m u n ica tio n  could  n ev e rth e le ss  no t be d e c id e d  an d  th e  conclusion  d raw n  
from  observa tions w as t h a t  th e  in tra a d v e n ti t ia l  spaces were n o t a r te fa c ts , 
t h a t  th e re  was c irc u la tio n  in  th em , and th a t  in  p u lm o n a ry  oedem a th e y  w ere 
filled  w ith  oedem a f lu id . “ W hile  th e  ex istence  o f  a fu n c tiona l co m m u n ica tio n  
b e tw e e n  th e  in tr a a d v e n t i t ia l  spaces and th e  p u lm o n a ry  ly m p h a tic s  b y  w ay  
o f d iffu sio n  seems to  be  p ro v e n , th e  question  o f  an  ana to m ica l co m m u n ica tio n  
needs fu r th e r  e lu c id a tio n .”

T h e  p resen t s tu d ie s  h a d  th e  purpose to  s e t t le  th e  question  le ft open in  
1954, in  o th e r w ords to  d e te rm in e  w heth er th e re  ex is t open ly m p h  capilla ries 
in  th e  in tra a d v e n ti t ia l  sp aces , capillaries s t a r t in g  w ithou t an  en d o th e lia l 
b o u n d a ry . The ex istence  o f  su ch  form ations w o u ld  d isp ro v e  th e  th e o ry  accep ted  
since M a c Ca llu m  [8] t h a t  ly m p h  capillaries b e g in  in v a ria b ly  in  th e  sh ap e  o f 
g love-fingers, like cu l-d e -sacs .

W e used 20 m g W is ta r  r a ts  in  th e  p resen t e x p e rim e n ts . By w ay  o f s u b c u ta ­
n eo u sly  in jec tin g  300 m g  o f  ad ren a lin , p u lm o n a ry  oedem a was in d u ced . D ecap i­
t a t in g  th e  su rv iv ing  a n im a ls  a n  hour a fte r th e  in je c tio n , we opened th e ir  th o ra x  
an d  f ix e d  th e ir  en tire  c a d a v e r  in  h o t fo rm alin . A fte r  fix a tio n , we rem o v ed  th e  
lu n g s  to g e th e r  w ith  th e  t r a c h e a , cu t th em  o ff  a t  th e  m ain  b ro n ch i, b isec ted  
th e m  lo n g itu d in a lly  a n d  em b ed d ed  the  h a lf  lu n g s  in  one piece. S eria l sec tions 
show ed  th e  following p ic tu re .

A ll anim als h a d  d ev e lo p e d  pu lm onary  o ed em a  o f ap p ro x im ate ly  th e  sam e 
g ra v i ty ;  th e  alveoli w ere  filled  w ith  oedem a f lu id  hom ogeneously  s ta in in g  
w ith  eosin . There w as o ed em a also p erib ro n ch ia lly .

P e r ia r te r ia l o ed em a w as of v ariab le  in te n s i ty .  W hile th e  sm alle r and  
la rg e r  a rte rie s  were c o m p le te ly  su rrounded  b y  o ed em a in some an im als (F igs. 5 
an d  7), in  others o e d e m a to u s  in tra a d v e n tit ia l  sp aces  w ere seen only  a ro u n d  a 
l im ite d  p o rtio n  of th e  v esse ls  (F ig . 8). The flu id  o f  th e s e  oedem as s ta in e d  u su a lly  
as th e  oedem a filling th e  a lveo li.

I n  som e in stan ces, w e fo u n d  endotlie lia lly  lin e d  an d  sh a rp ly  c ircum scribed  
ly m p h  vessels in  th e  o ed em a to u s  in tra a d v e n ti t ia l  spaces (Figs. 5 an d  6). T he 
w all o f  th e se  vessels p ro v e d  to  be im pregnab le  w ith  silver. In  c o n tra s t w ith  th e  
o rig in a l o b serva tion , th e  in tra a d v e n ti t ia l  spaces a n d  th e  flu id  in th e  ly m p h a tic s  
o fte n  d isp lay ed  co n sid erab le  d ifferences in s ta in in g , th e  co n ten ts  of th e  ly m p h a t-
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F ig . 1— 4
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F ig. 5— 8

ics to o k  th e  s ta in  m ore  in ten se ly  th a n  th e  su rro u n d in g s . In  no case d id  we 
see in tra a d v e n ti t ia l  spaces lined  w ith  e n d o th e liu m .

E x am in in g  som e in d iv id u a l in tr a a d v e n t i t ia l  spaces (or r a th e r  p a r tic u la r  
b ran ch es  o f th e  p u lm o n a ry  a rte ry )  in  seria l sec tio n s , we observed  in  a n u m b e r  
o f  cases ly m p h  vessels a ris in g  in  th e  in tra a d v e n t i t ia l  spaces as goblet-like open
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fig u res  (F igs. 1 to  6). A t h igher levels o f  th e  in tra a d v e n tit ia l  sp ace , th e  ly m p h  
vessels ap p eared  as fo rm ations w ith  re g u la r  a rg y ro p h ile  walls. E sp e c ia lly  in 
lo n g itu d in a l sections w here th e  ly m p h  vessels could  be followed a lo n g  a longer 
co u rse , th e re  was a g rad u a lly  in c reasin g  c o n c e n tra tio n  of the  ly m p h  as revealed  
b y  its  m ore an d  m ore in tensive  s ta in in g  (F igs. 1 and  2).

D isc u ss io n

O u r ex p erim en ta l resu lts seem  to  s u b s ta n tia te  I v a n o v ’s a ssu m p tio n  
[5, 6] o f  a d irec t com m unication  b e tw een  th e  in tra a d v e n tit ia l  sp aces  a n d  th e  
sy s te m  o f ly m p h a tic s  w ith  en d o th e lia l lin in g . W e can n o t accep t S h d a n o v ’s 
su g g estio n  [14] th a t  th e  in tra a d v e n ti t ia l  spaces are  a rte fac ts . T h e  m eth o d  
used  in  ou r ex p erim en ts  has ex c luded  th a t  po ssib ility . We h a v e  essen tia lly  
co n firm ed  th e  co rrec tn ess  o f th e  f in d in g s  o f  G r o s s  [3], Co r d ie r  a n d  N g u y e n  
H u u  [1],  Ma r c h a n d  [9], H a y e k  [4 ],  K iss  [7],  as also th a t  o f  o u r  ea rlie r 
o b se rv a tio n s .

W o rth y  o f especial m en tion  is o u r  o b se rv a tio n  th a t  th e  in tr a a d v e n t i t ia l  
spaces co n ta in  ly m p h  capillaries w hich  a rise  as open , goblet-like f ig u re s . As far 
b ack  as th e  la s t c e n tu ry  d id  R e c k l i n g h a u s e n  [10] claim  th a t  ly m p h  cap illa ries  
w ere p rov ided  w ith  s to m a ta  th ro u g h  w h ich  th e y  could freely c o m m u n ic a te  
w ith  th e  in te rs ti t ia l  space. In s te a d , M a c Ca l l u m ’s th e o ry  [8] has b een  ac c e p ted , 
a cco rd in g  to  w hich ly m p h  capilla ries a lw ay s s ta r t  in  th e  sh ap e  o f  finger- 
gloves o r p lexuses, in  o th e r  w ords as closed  fo rm atio n s  sh arp ly  s e p a ra te d  from  
th e  su rro u n d in g  tissu e . On th e  o th e r  h a n d , P a l a y  and  K a r l in  [11] re c e n tly  
d e m o n s tra te d  b y  e lec tro n  m icroscopy s to m a ta  in  th e  cen tra l chy le  cap illa ries  
o f  th e  in te s tin a l v illi . . . This o b se rv a tio n , to g e th e r  w ith  our p re s e n t re su lts , 
seem s to  in d ica te  a rev ision  of th e  p re se n t co n cep t regard ing  th e  in te r re la t io n  
b e tw een  lym ph  cap illa ries and  th e  in te r s t i t ia l  space.

Summary

In rats w ith pulm onary oedema induced by m eans of adrenalin in jectio n , in tra­
a d v en titia l spaces filled w ith  oedema flu id  have been dem onstrated around th e  branches 
o f the pulm onary artery. The spaces w ere in direct com m unation w ith  th e  system  of 
lym ph vessels lined w ith  regular endothelium .

In som e instances, open lym ph capillaries —  arising in the form of g o b le ts —  have 
been found w ithin  the intraadventitial spaces.
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ОБ ИНТРААДВЕНТИЦИАЛЬНЫХ ПРОСТРАНСТВАХ ЛЕГОЧНЫХ АРТЕРИЙ И 
ИХ СВЯЗИ С ЛИМФАТИЧЕСКИМИ СОСУДАМИ

X .  Е Л Л И Н Е К ,  М. Ф Е Л Ь Д И ,  Б .  Б Ю К И  и Ш .  М Е С А Р О Ш

В отёке легких вызванном на крысах инъекцией адреналина были выявлены около 
разветвлений легочной артерии наполненные отёчной жидкостью интраадвентициальные 
щели. Между этими щелями и системой выстланных регулярным эндотелием лимфатиче­
ских сосудов существует непосредственная связь.

В пределах интраадвентициальных пространств наблюдаются местами чашевидно 
открыто начинающиеся лимфатические капилляры.

Ü B E R  D IE  FRAG E DES ZUSAM M EN H A NG ES  
D E R  IN T R A A D Y E N T IT IE L L E N  RÄUM E  

D E R  L U N G E N A R T E R IE N  MIT D E N  L Y M PH G EFÄ SSEN

H. JELŰ N EK , M. FÖLDI, В. BÜKY und S. MÉSZÁROS

B ei R atten  wurde durch Adrenalinj ektion L ungenödem  hervorgerufen. U m  die L un gen­
arterien konnten m it Ö dem flüssigkeit gefüllte in traadventiellen  Spähen und zw ischen diesen  
Sp alten  u n d  dem System  der m it regelmäßigem E n d oth el ausgekleideten L ym phgefäße eine  
direkte Verbindung beobachtet werden.

Innerhalb der in traadventitie llen  Räume waren stellenw eise kelchförm ig beginnende  
L ym phkapillarcn zu sehen.

D r. H a r ry  J e l l i n e k , B u d a p e s t, IX .
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