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T here is ex tensive evidence in  th e  lite ra tu re  (  S turm )  to  d e m o n s tra te  the  
p a ra m o u n t role p layed  b y  pu lm onary  in n erv a tio n  in  pathological an d  norm al
processes.

T he pathom orpho logy  of pu lm onary  in n erv a tio n  has n o t, how ever, kep t 
pace w ith  functional experim en ts and  has been unable to  solve m a n y  a clinical 
p rob lem . There is a large num ber of pub lica tions b y  various a u th o rs , all dealing 
w ith  som e aspect o f th e  pathoh isto logy  o f th e  autonom ous nervous system  
u n d er various pathological conditions of th e  lungs. In  a com prehensive s tudy , 
Y aru g in  reviewed th e  observations of n ea rly  40 R ussian and  Sov iet scientists 
on th e  pathological changes of th e  cen tra l an d  autonom ous nervous system s 
in  tuberculosis. G useinov described th e  pathoh isto logy  of th e  in te rn eu ro n a l 
sy n ap tic  connections of th e  autonom ous nervous system  in  acu te  an d  chronic 
conditions covering such  sub jec ts as th e  cervical and  thoracic ganglia an d  th e  solar 
p lexus of pa tien ts  who h ad  died  of p u lm onary  sclerosis. F ila to v a  rep o rts  on  th e  im 
p a irm en t o f the  laryngeal and  cervical nerve elem ents in  pu lm onary  tubercu losis.

Owing probab ly  to  techn ica l d ifficu lties th e  available l i te ra tu re  on the 
pathoh isto logy  of th e  in tram u ra l nerves of th e  lung is fa r  less ad e q u a te . Lin- 
berg , am ong others, has found  d estruc tion  of in tram u ra l nerves in  perib ronch ia l 
sclerotic processes an d  in  acu te  and  chronic h ila r in flam m ation . M iller d e m o n s tra t
ed  b y  sta in ing  w ith  liaem atoxy lin  eosin, ro u n d  cell in filtra tio n  of th e  in tram u ra l 
ganglia in  a case of pu lm o n ary  tubercu losis.

In  th e  presen t p ap er we w ish to  c o n trib u te  some new  d a ta  to  th e  p a th o 
h isto logy  of pu lm onary  innervation . T he observations were m ade on  tw o  p a tien ts  
w ho h ad  died of congestive h ea rt failure.

(i) John’s Hospital, Prot. No. 679, a female patient of 63. Postmortem diagnosis, relapsing 
verrucous endocarditis of the bicuspid valve with insufficiency of the bicuspid valve and steno
sis of the left venous ostium (buttonhole stenosis). Brown induration and fibrosis of the lungs, 
hypostatic pneumonia.

The left ventricle of the heart was atrophic, the venous ostium hardly passable to the 
little finger. A high degree of induration in the lung, and in some places massive scar-formation 
could be noted. Anthracosis and fibrosis were found in the hilar lymph nodes and in the peri
arterial and peribronchial lymphatic tissues. There were some acinous fibrotic tuberculous foci, 
especially in the lymph nodes, but also in the lung parenchyma near the hilum. In one of the 
main arteries the media showed sclerosis of the adrenaline type.
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(ii) John’s Hospital, Prot. No. 703. A 25 years-old woman. Postmortem diagnosis, chro
nic fibrous endocarditis with insufficiency of the bicuspid and the aortic valves. Stenosis of the 
left and right venous ostia and of the aorta. Brown induration and pulmonary fibrosis.

Marked congestion, fibrosis and anthracosis of the lung, the deeper parts oedema, 
were observed. There was a great nomber of haemosiderin-containing phagocytes in the 
alveoli. Fibrosis was most marked in the septa.

In  order to  s tu d y  th e  neurohistology o f th e se  tw o congestive fib ro tic  
lu n g s , su itab le  slices ta k e n  fro m  th e  hilum  an d  from  th e  periphery  w ere fix ed  
in  n e u tra l  form aldehyde fo r  a b o u t 4 weeks an d  frozen  sections im pregna ted  
acco rd in g  to  B ielschow sky— G ross—0 . Schultze.

T h e  publications o f L arse ll and D ijk s tra  g ive am ple in fo rm ation  on th e  
n o rm a l innervation  of th e  h u m a n  lung. The p u lm o n a ry  nerves m ain ly  ru n  in  
th e  p eriadven titia l tissue  o f  th e  blood vessels an d  in  th e  peribronchial connective 
tis su e . As a m a tte r of cou rse  th e y  also p e n e tra te  th e  bronchial and  v ascu la r 
w a lls , te rm inating  in  v a rio u s  o f  the ir s tru c tu ra l e lem ents. Along th e  peri- an d  
in tra b ro n c h ia l nerves a series o f ganglia is in te rc a la ted .

T he in tram ural g an g lia  o f th e  lung show ed w ell-defined changes. T he 
cap illa ire s  in  the  ganglia w ere  d ila ted  in  p laces. T h e  processes of th e  ganglion 
cells fa iled  to  present th e  u su a l consistent aspect. T h ey  w ere th ickened , hom ogeni
zed , show ed a to rtu o u s cou rse  and  m arked  im p reg n a tio n . In  some places th e  
p rocesses showed a rich  a rb o riza tio n  and curv ing  an d  form ed in trica te  w indings. 
A t o th e r  places th ey  w ere irregu lar, d isto rted  , som e of th em  were swollen, 
o th e rs  filam entous (Fig. 1 ) . ‘

T h e  dendrite-p lates w ere  th ickened  and  som etim es d isplayed charac teristic  
cu rv e s , form ing so-called w indow -structures.

T h e  changes described , corresponding to  S tö h r’s dendritic  d isharm ony , 
m a y  also be found in  o ld  ag e , y e t  according to  S tö h r  an d  F ey rte r  th e y  a re  th e  
r e s u l t  o f  increased or p a th o lo g ic a l activ ity .

I n  th e  in tram u ra l g an g lia  exam ined th e re  occurred  clublike fo rm ations 
o f v a ry in g  structure , im p re g n a tin g  very  in tensive ly  a n d  hom ogeneously. A p p ear
in g  in  in te r- or epicellular p o sitio n , they  varied  in  size. T hey  took  th e  shape of 
d ro p s , pears, circles or c lubs a n d  were in all cases connected  w ith  a th in  nerve 
f ib re . D e Castro has describ ed  such changes in  th e  superior cervical ganglion 
o f  p a t ie n ts  w ith K orsakoff’s d isease, Herczog in  th e  coeliac ganglion, L av ren tiev  
a n d  L asovszky  in one of th e  ganglia  of th e  poste rio r long itud inal plexus, G usei
n o v  in  th e  cervical ganglia  a n d  in  the  solar p lexus o f pa tien ts  suffering from  
ch ro n ic  conditions, G asparin i in  th e  ganglia of th e  p u lm o n ary  plexus. Á brahám , 
w ho  s tu d ie d  these s tru c tu re s , found  them  in th e  1st and  2nd lum bar ganglia 
o f p a t ie n ts  suffering from  g an g ren e , while Conti d iscovered  them  in th e  ganglia 
o f  th e  h e a r t  and the lung , an s  s tu d ied  them  th o ro u g h ly . According to  G useinov, 
th e s e  clublike form ations co rrespond  to  sy n ap tic  te rm in a l p lates, w hich in  
consequence  of a functional s tre ss  have become sw ollen, hom ogeneous an d  have 
lo s t  th e i r  fenestration . I n  th e  ganglia exam ined a w hole range of such clublike
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F ig . 1. 25-year-old female patient. Stenosis of the left venous ostium. Intramural ganglion in 
the congested lung. Dendrit disharmony and window-structure in ganglion cells. Bielschowsky — 

Gros—O. Schultze’s silver impregnation. x300.
F ig . 2 . 25-year-old woman. Stenosis of the left venous ostium. Intramural ganglion in the 
congested lung. Inter- and epicellular clublike formations. Silver impregnation according to 

Bielschowsky—Gros—O. Schultze. X 300.
F ig . 3 . 63-year-old woman. Stenosis of the left venous ostium. Intramural ganglion in the con
gested lung. Inter- and epicellular clublike formations. Bielschowsky—Gros—О. Schultze’s

silver impregnation. X 600.
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fo rm a tio n s  could be observed  (Figs. 2 a n d  3). S im ilarly to  th e  foregoing, these 
ch an g es  m ost p ro b ab ly  also resu lt from  pathological processes.

In  our sections th e  m ost common f in d in g  was the destru c tio n  o f th e  b ron
ch ia l an d  peribronchial nerves. In  th e  m y e lin a te d  fibres segm ental th ickening , 
hom ogen ization , som etim es swelling a n d  d isin tegra tion  occurred . T he th in  
u n m y e lin a te d  sy m p a th e tic  m otor fib res w ere  apparen tly  fewer in  n u m b er b u t 
d isp la y e d  hard ly  an y  pathological change. P athological changes in  nerve  fibres 
w ere  m ain ly  found in  th e  subchondrial a rea s . Among the  d egenera ted  form s of 
n e rv e  fib re  we also encoun tered  such ty p es as only  appear in  ce rta in  periods of 
th e  degenerative processes (d isin tegration  o f  th e  nerve fibre in to  a rg en to p h il g ran
u les  (F ig . 4). In  view  o f th is  fact we m a y  assum e th a t the  p a tho log ica l nerve 
fu n c tio n  in  these lungs has been ex am in ed  in  its  dynam ism .

F ig . 4 . 25 year-old woman. Stenosis of the left venous ostium. Myelinated fibre-degeneration 
in the congested lung. Bielschowsky—Gros—О. Schultze’s silver impregnation. X 150

F ig .  5 . 63 year-old woman. Stenosis of the left venous ostium. Intramural nerves in the lung. 
Normal myelinated and nonmyelinated fibres in fibrotic, anthracotic areas. Bielschowsky— 

Gros—О. Schultze’s silver impregnation. X 300
F ig .  6 . 25 year-old woman. Stenosis of the left venous ostium. Intramural nerves in the lung. 
Normal nerve fibres in hyaline areas. Bielschowsky — Gros—0. Schultze’s silver impregnation,

haematoxylin-eosin after-staining. X 150
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The question  arises w h a t m igh t be th e  cause of th e  continuous d eg en era
tio n  of nerve fib res in  congested  lungs. Sosunov found  in  cases of b ronch iec tasis  
th e  branches of th e  vagus nerve around  th e  la rg e r bronchi com pressed an d  
destroyed  by  th e  increase in  th e  volum e of perib ronch ia l connective tissu e . I t  
could accordingly be supposed th a t  congestive in d u ra tio n  and fib rosis w ould 
produce a m echanical lesion of th e  nerve fib res. A fter exam ining a considerab le  
num ber of sections i t  seem ed rem arkable  th a t  fibrosis due to  congestion  and  
an thracosis, th o u g h  h igh  in  degree and  d estru c tiv e  to  th e  blood vessels, should 
leave th e  nerves re la tiv e ly  in ta c t. In  m any  of th e  p repara tions th e re  w ere norm al 
m yelinated  and  n onm yelina ted  fibres runn ing  in  an th raco tic , fib ro tic  tissu e  and  
also norm al ganglion cells an d  fib res crossing th e  v e ry  centre of h y a lin e  foci, 
p robab ly  th e  residue of a tubercu lo tic  process (Figs. 5, 6). W eiss a n d  R öhlich  
p rovided  experim en ta l evidence th a t  epi- and  perineu ra l tissue possesses a p ro 
tec tiv e  an d  é lim inan t cap ac ity  against dye partic les in jected  in to  th e  nerve 
fib re . O ur m orphological exam inations also lead  us to  suppose th a t  th e  in ta c t 
nerves crossing th e  d estroyed  lung p arenchym a are ac tive ly  p ro tec ted  b y  th e  
p ro tec tive , é lim in an t pow er of th e  nerve in te rs titiu m .

Since, in th e  cases described above, th e  d es tru c tio n  of nerve fib res  m ostly  
occurred in  an a tom ica lly  in ta c t areas and since we have found n o rm al fib res 
an d  nerve bundles in  areas w ith  fibrosis, an th racosis  and  hyaline degenera tion , 
we believe in congested lungs i t  is no t so m uch  th e  con tac t pressure o f  th e  con
nective tissue as a tox ic  effect o r a con tinuous neuroreflectory  s tim u lu s, i. e. 
an  increased nervous a c tiv ity , w hich destroys th e  in tram u ra l nerve  elem ents 
of th e  lung.

I t  takes fu r th e r  investiga tions to  decide how  fa r th e  above m orphological 
changes are in fluenced  b y  congestion, adv an ced  age and  a lte rn a tiv e  fa c to rs . 
N evertheless, we have  th o u g h t i t  necessary to  give an  advance acco u n t o f our 
observations, em phasizing  th a t  all th e  changes described were p re sen t alike 
in  b o th  th e  young an d  th e  old fem ale sub jec t exam ined  and  th a t  i t  is fe lt th a t  
these  changes m u s t have  a decisive p a r t to  p la y  in  the  functional defensive 
processes of th e  lung.

Sum m ary

The in tra m u ra l nerves o f congested lungs w ere s tu d ied  in tw o sub jects w ho h a d  died  of 
h e a r t fa ilu re. D ish arm o n y  a n d  h y p e rtro p h y  of d en d rite s  a n d  clublike fo rm ations in  th e  in tra 
m u ra l ganglia  w ere fou n d , in  ad d itio n  to  an ex tensive  con tinuous degeneration  o f m yelin a ted  
fib res. N erve fib res  passing  th ro u g h  an th raco tic , f ib ro tic , hya line  areas were fo u n d  co m para
tiv e ly  norm al. T his leads to  th e  conclusion th a t  m orphological changes in th e  nerv es a re  caused 
b y  toxic  effects a n d  p a tho log ica l re flex  stim uli r a th e r  th a n  by  m echanical com pression  due to 
in d u ra tio n  and  fibrosis.
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ДАННЫЕ К ПАТОМОРФОЛОГИИ ИННЕРВАЦИИ ЛЕГКИХ 

И. Куруц и И. Оштьени 

Р е з ю м е

Авторы исследовали интрамуральные нервы двух больных, погибших вследствие 
тяжелого порока рседца. С патолого-анатомической точки зрения в легких было уста
новлено выраженный застой, индурация, фиброз, особенно вокруг сосудов и бронхо, и 
антракоз.

В интрамуральных нервных узлах авторы нашли морфологические изменения, 
говорящие за функциональную перегруженность : так на пример дисгармониюотросток 
нервных клеток, гиперплазию дендритов, и кроме того гомогенно импрегнирующиеся, 
разположенные между целлюлярно и надцеллюлярно пуговицо-видные образования 
различной величины, соответствующие по всей вероятности и по данным исследований 
Гусейнова увеличенным синаптическим пуговкам, утратившим свою фенестрацию. В нерв
ных стволах наблюдается прежде всего дегенерация мягкотных волокон.

На основе исследования изменений нервов и взаимного отношения этих изменений 
с пролиферирующей и измененной соединительной тканью, авторы предполагают, что 
нервы, проходящие через рубцевые, фибротические участки легких стоят под активной 
защитой интерестиции нервов. Это предположение основано на том, что в многочислен
ных срезах бросается в глаза, как массивный фиброз будьто избегает нервные стволы, 
и даже в средине не содержащих сосудов гиалинизированных узлов встречаются непо
врежденные мягкотные и безмягкотные нервные волокна.

Из своих наблюдений авторы сделают вывод, что нейрогистологические изменения, 
наблюденные ими в застойной легочной ткани, не являются настолько следствием меха
нического давления со стороны пролиферирующей соединительной ткани, как следствием 
токсических воздействии и патологических рефлекторных раздражений.
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