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Literature

A round  th e  tru n k  an d  branches of the  p u lm o n a ry  a r te ry , spaces and  sh ea th s  
have been  found b y  prev ious au tho rs. The m ost d e ta iled  review  of th e  p e r ta in 
ing lite ra tu re  w as pub lished  b y  C. Cordier and  N guyen  H u u  (1952). These a u th o rs  
described a round  b o th  th e  p u lm onary  a rte ry  a n d  th e  pu lm onary  vein  sh e a th s  
w hich are  in  im m edia te  connection  w ith  th e  e x te rn a l lay e r of the p e rica rd iu m . 
A ccording to  C ordier an d  H u u , th e  sheaths h av e  a th reefo ld  function , v iz . a.) 
to  p ro te c t th e  vessels, b .) to  g uaran tee  th e  m o v em en t o f vessels in  th e  sh ea th s  
(sim ilarly  to  serous spaces), c.) a n u tritiv e  in flu en ce  (n u tritio n  of th e  vessels 
an d  p ro tec tio n  o f th e  v a sa l nerves). As a recen t c o n tr ib u tio n  to  th e  p ro b lem , 
F . M archand 's finding (1951) is m entioned w ho has also described sh e a th s  
a round  every  vessel of th e  lung. H . v. H ayek  (1951) w ritin g  of peria rte ria l ly m p h  
vessels and  lym ph  spaces, m entions th a t  acco rd in g  to  Aschoff, th ese  w ere 
a rte fac ts , and  comes to  th e  conclusion th a t b y  m eans o f the surround ing  ly m p h  
spaces, th e  pu lsa tion  of th e  pu lm onary  a rte ry  ex e rts  a n  influence on th e  ly m p h  
c ircu la tion  of th e  lung . H a yek  describes co rrec tly  th a t  th e  pu lm onary  veins 
have no sheaths an d  concludes from  th is  d ifference th a t  b y  m eans o f  th e ir  
sh ea th s , th e  b ranches o f  th e  pu lm onary  a r te ry  a re  in d ep en d en t of th e  d ila ta tio n  
and  co n trac tio n  o f  th e  lung , while the veins are  exposed  to  it. M ost re c e n tly  
A . M . Tocker and  H . T . Langston  have s ta te d  th a t  th e re  are perivascular spaces 
in th e  lungs b o th  a ro u n d  th e  arteries and  th e  veins, even around th e ir  la s t 
ram ifications. A ccording to  these  au thors, m a te ria l in jec ted  in to  the p e riv ascu la r 
space passed  u n d er th e  ex te rn a l layer of the  p e rica rd iu m  to  the  opposite  side, 
w h e th e r th e  in jec tion  w as m ade around the a rte rie s , o r around  the  veins. Dogs 
w ere u sed  b y  th em  as experim en ta l anim als. T h ey  m ake no s ta tem en t as to  
th e  biological func tion  o f th e  spaces, b u t assert th a t  these  have a g reat p ra c tic a l 
significance.

M aterial and M ethods

L ungs of m en , dogs an d  ca ts  have  been exam ined  w ith  th e  vacuum  m ethod o f I .  K atona. 
T h is m eth o d  is as follow s. L ukew arm  physiological N aC l so lu tio n  was c ircu la ted  th ro u g h  the  
p u lm o n a ry  a rte ry  u n til  th e  b lood  h ad  been com plete ly  rem oved  from  the  organ. E x c lu siv e ly
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f re sh  an d  norm al lungs w ere used . The c lean  lu n g s  w ere dried  in  th e  s ta te  o f  in sp ira tio n  in  a  
v a c u u m  exsiccator. T he exsiccated  p u lm o n a ry  tis su e  w as em bedded in  p a ra f f in  a n d  sections 
50 to  100 m icrons th ic k  w ere m ade  from  it.  B o th  in  h u m an  and an im al lu n g s , I  fo u n d  a th in  
m e m b ra n e  of connective tissue  (p e ria rte ria l m em b ran e ) a round  b o th  the  larg e  a n d  sm a ll branches 
o f  th e  p u lm o n ary  a rte ry . T his m em brane a lw ays rem a in ed  in  connection w ith  th e  p u lm o n a ry

F ig . 1. P u lm o n ary  a r te ry  a n d  p e r ia r te r ia l m em b ran e  o f th e  dog. — T ran sv erse  section. 
V acuum -specim en of lung, cap illa rie s  in jec ted  w ith  In d ia  in k

tis su e  (w ith  th e  alveoles) even  in  lungs d ila ted  a d  m ax im u m . The em p ty  p u lm o n a ry  a rte ry  
d id  n o t  d ila te  p a ra lle l w ith  th e  p e r ia r te r ia l  m em b ran e  a n d  in  th is w ay an  e m p ty  periarteria l space 
a p p e a re d  around  th e  a r te ry  (F ig u re  1). In  fresh, u n p re p a re d  lungs, th e  p e r ia r te r ia l  m em b ran e  lies

F ig . 2. P u lm o n ary  a r te ry  an d  p e r ia r te r ia l m em b ran e  of th e  dog. L o n g itu d in a l section . 
V acuum -specim en. L ung, cap illa rie s  in jec ted  w ith  In d ia  in k

c lo se ly  on  th e  a rte ria l w a ll an d  resem bles th e  a d v e n ti t ia l  layer. In  fresh specim ens th e  a rte ry  
r e tr a c te d  in  consequence of i ts  e la s tic ity  m ay  be p u lle d  o u t  of its shea th  w ith  a  f in e  forceps 
w h ile  th e  ve ins cannot be  p u lle d  o u t in  the  sam e m a n n e r  because th ey  adhere to  th e  p u lm o n a ry  
tis su e . A ccording to  th e  experience of chest surgeons, p u lm o n a ry  arteries a re  easie r to  l ig a te  th a n  
v e in s  ; th e  difference depends up o n  th e  p e ria rte ria l m em b ran e . Betw een th e  m e m b ra n e  an d  th e
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a rte ria l w a ll, th ere  are fine cobw eblike ra d ia l collageneous f ib re s  ( interparietal f ib re s ) .  In  s lig h t 
vacu u m  these fib res  appear in  th e  space around  the  a r te ry  in  an  even d is tr ib u tio n  (F ig u re  2), 
w h ile  in  th e  s ta te  o f m axim um  in sp ira tio n  p a r t  of them  becom es to rn  and th e  re st m a t te d  (F ig u re  
1). I have  found  no p e r ia r te r ia l  m em branes a n d  spaces to  su rro u n d  e ith e r  larg e  
or sm all veins, e ither in  m en  o r in  th e  anim als exam in ed  (F igu re  2, p u lm o n a ry  v e in ). 
T he lungs m ay  he brought in to  a  s ta te  o f a lte rna tive  in sp ira tio n  and  e x p ira tio n  b y  opening  
and  closing th e  vacuum  space. W ith  carefu lly  im ita ted  in sp ira tio n , lukew arm  m ilk  o r  d ilu te d  
In d ia  in k  is d raw n  up by  th e  p u lm o n a ry  a rte ry  in to  th e  lungs. B y m eans of su c tio n  o r  ca re fu l 
in jec tion , a com plete  fillin g  o f th e  p u lm o n ary  capillaries m ay  be achieved v ia  th e  p u lm o n a ry  
a r te ry . (F igu res 1 and 2). T he In d ia  in k  has never en tered  th e  p e r ia r te r ia l  space.

Conclusions

a.) P e ria rte ria l m em branes m ay  be found exclusively  around  p u lm o n a ry  
a rte ries , b.) There are no signs of lym ph vessels in  th e  p e ria rte ria l space  an d  
th ere  is n o th ing  to su p p o rt th e  supposition th a t  th e  space as a w hole w ould 
be a ly m p h  space, c.) T he ly m p h  vessels accom panying  the  venous c ircu la tio n , 
generally  follow ra th e r  th e  veins th a n  the  arte ries. I  consider th e  p e ria r te r ia l 
spaces as of a serous c h a ra c te r . d .)T h e  in te rp a rie ta l fibres guaran tee  th e  cen tra l 
position  of th e  p u lm o n ary  a r te ry  during b o th  in sp ira tio n  and  e x p ira tio n , 
e.) T he p e ria rte ria l m em b ran e  alw ays rem ains in  connection  w ith  th e  p u lm o n a ry  
tissue , even in  lungs d ila te d  ad  m axim um , even i f  th e  pu lm onary  a r te ry  w as 
unab le  to  follow it. (See figures.) I  see the role o f th e  m em brane ch iefly  in  th e  
fac t th a t  i t  assists th e  a r te ry  in  d ilating, in a degree w hich can n o t as y e t be 
expressed  in  percentage, f.) T he position o f veins is essen tially  d iffe ren t from  
th a t  o f  th e  arteries. A ll a r te rie s  ru n  in  the su b stan ce  of segm ents d ila tin g  w ith  
in sp ira tio n . In  co n trast to  th is , th e  chief veins ru n  in  the  spaces am ong  th e  
segm ents. In  m y  specim ens, th e  periarteria l m em branes are d ila ted  ad  m ax im u m , 
w hile th e  large veins are  com pressed alm ost f la t  b y  th e  d ila ted  segm ents, 
g.) W e m ay  expect fu r th e r  d a ta  on the p e ria rte ria l m em brane and space  from  
co m p ara tiv e  anatom ical an d  pathohisto logical exam inations.
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ПЕРИАРТЕРИАЛЬНАЯ МЕМБРАНА ЛЕГКИХ 

Ф. Киш

Р е з ю м е

Ствол и ветви легочной артерии окружены тонкой оболочкой (membrana peri- 
arterialis). Вокруг вен такой оболочки не имеется. Эта мембрана тесно связана с тканью 
легких, в то время как между мембраной и стенкой артерии находится пространство 
(spatium periarteriale). Мембрана связана в пространстве со стенкой артерии тонкими, 
микроскопическими соединительнотканевыми нитями (fibrae interparietales). Автор того 
мнения, что это пространство является серозным пространством, играющим по существу 
и по своей функции роль полости плевры (cavum pleurae). Точно так же, как с расши
рением грудной клетки расширяются легкие (inspiratio), так и расширение легочной 
ткани при вздохе, или же появляющееся одновременно с последним расширение периар
териальной мембраны, сопровождается расширением легочной артерии.
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