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T he li te ra tu re  c o n ta in s  num erous c lin ico -p a th o lo g ica l and  e x p e rim e n ta l 
d a ta  concern ing  fu n c tio n a l and m orpho log ical changes induced  in  th e  k id n ey  
d u rin g  secondary  sh ock . T he p a r tic u la r  a t te n t io n  paid  to  ren a l ch an g es  of 
th is k ind  is no t su rp ris in g  if  we consider th a t  dam ages of th e  k id n e y  d u rin g  
seco n d ary  shock — d esig n a ted  by  special te rm s , e. g. lower nep h ro n  n ep h ro s is , 
c ru sh  sy n d ro m e, p o s t- tra u m a tic  or p o s t-o p e ra tiv e  an u ria , shock k id n e y , e tc . — 
fre q u e n tly  lead  to  d e a th . H ep a tic  dam age o f  a s im ila r n a tu re  has fa r  less been 
in v es tig a ted . I t  w as in  th e  f irs t place b y  G erm an  patho log ists  t h a t  h e p a tic  
lesions o f  av ia to rs  w ho h a d  died of h igh a l t i tu d e  d ea th , “ a k u te r  H ö h e n to d “ , 
were s tu d ie d  during  W o rld  W ar I I  these w orkers succeeded in rep ro d u c in g  th ese  
lesions in  an im als b y  exposing  th em  to low a tm o sp h e ric  pressure a n d  oxygen  
defic iency . As reg a rd s  h u m an  p a tien ts , th e re  a re  co m p ara tiv e ly  few  p a th o ­
logical an d  still few er clin ical d a ta  co n cern in g  h ep a tic  lesions d u e  to  s im ila r 
causes.

Material and m ethods

Betw een 1956 and 1959, we studied the liver of all autopsied cases in w hich death  had  
been preceded by sym ptom s of a longer or shorter shock , such as sharp dim inution  o f  blood  
pressure, im palpable pulse or —  not infrequently —  transitory or lasting loss o f consciousness. 
In 32 cases were liver lesions encountered which are usually  held characteristic. In  23 cases 
we exam ined also the kidneys. The specimens excised  were fixed in formol, em bedded in 
paraffin and stained w ith  hem atoxylin-eosin, E n d es’thrichrom e (12a) dye or —  after 
freezing —  w ith hem alum -Sudan III.

Summary review of the records

No. 1 (11) 1956. S. M., male, 62 years o f  age. A dm itted  w ith diarrhoea, b lood y  dis­
charge. Gradual dehydration for 2 days, then death. A u topsy  revealed grave acute and diffuse  
ulcerative enterocolitis.

No. 2 (20) 56. T. M., m ale, 56 years of age. A d m itted  w ith chronic cardiac decom pensa­
tion and sym ptom s o f acute intestinal obstruction. In testin a l suction and hem odia lysis were 
instituted . Autopsy revealed scarring of the aortic va lv es with consecutive in su ffiency , dys­
enteric enterocolitis, incip ient diffusion peritonitis.

N o. 3 (579) 56. B. F ., fem ale, 61 years o f age. Clinical diagnosis: pan creatitis  and 
in testinal obstruction. D eath  after 2 days. A utopsy: throm bosis of the descending branch of 
the left coronary artery w'ith consecutive m yocardial infarction.
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N o . 4 (16) 57. M. G., m ale, 38 years o f  age. A cu te  cardiac decom pensation; death  
after  24  hours’ unconsciousness. A u topsy  revealed acute  pancreatic necrosis, grave m yocardial 
d egen eration , acute dilatation  o f  right ventricle.

N o . 5 (22) 57. I. P ., fem ale , 59 years o f age. C linical diagnosis: m yocardial infarction . 
D e a th  a fter  3 days. Autopsy: throm bosis o f  the descending branch of the left coronary artery  
w ith  m yocard ia l infarction.

N o . 6 (56) 57. J. H ., m ale, 3 years o f age. D eath  after a few  weeks o f m easles broncho­
p n eu m on ia . A utopsy, m ostly  organizing bronchopneum onia extending to  all lobes; subacute  
cor p u lm o n a le .

N o . 7 (62) 57. A. L ., fem ale , 72 years o f age. P a llia tiv e  gastrostom y on accou nt o f  
inop erab le  gastric carcinoma. A u top sy , ulcerated cancer o f the stom ach w ith  m étastasés; 
su p p u rative  aspiration bronchopneum onia.

N o . 8 (137) 57. P. B ., m ale, 41 years o f  age. D ied  w ith  sym ptom s o f urem ia after  
anuria o f  11 days’ duration follow ing extensive contusions. A utopsy, contusion o f b o th  th ighs  
and th e  g lu tea l region; confluent bronchopneum onia; th e  k id neys showed on b o th  gross and 
m icroscop ic  exam ination grave m yoglobinuric nephrosis.

N o . 9 (411) 5 7 .1. S., m ale, 53 years o f age. A d m itted  w ith  transverse m yelitis, paralyzed  
low er lim b s and cystitis; repeated  collapses w ith  hyp oten sion . A utopsy, m yelom alacia;  
im m ed ia te  cause of death: em bolism  of pulm onary artery.

N o . 10 (412) 57. J. K ., fem ale , 38 years o f age. H ad been suffering from d issem inated  
lup us erythem atosus for 4 years. P athological picture dom inated by renal lesion during the  
la st  2 years. H ypertension. Sharp hypotension preceding death . Autopsy, dissem inated arte­
r io lar  necrosis in the in testines, kidneys and the cerebellum , characteristic sym p tom s of 
m  a lig n a n t hypertension accom panied by in flam m atory phenom ena.

N o . 11 (490) 57. M. S., m ale, 68 years o f age. A d m itted  w ith acute abdom en failure  
due to  gastric  perforation. A ggravation  of shock after exp lorative  laparotom y, death  on the  
n e x t  d a y . A u top sy , acute pancreatic necrosis w ith  circum scribed peritonitis.

N o . 12 (M. 220) 57. A. K ., m ale, 57 years o f age. H ad had hepatitis three years ago. 
A d m itted  w ith  hem atem esis. E xp lo ra tiv e  laparotom y follow ed by gradual d im inu tion  o f  
blood pressure for two days, th en  death. A utopsy, postnecrotic  cirrhosis w ith gross nodules; 
fa ta l hem orrhage following rupture of oesophageal v arix .

N o . 13 (M. 24) 58. I. Sz., m ale, 57 years o f age. D ied  w ith  sym ptom s o f grave cardiac 
d ecom pensation . A utopsy, bronchiectasis, cor pulm onale, m yocardial degeneration, pulm onary  
sclerosis.

N o . 14 (37) 58. A. M., fem ale , 13 years o f age. H ad been operated on five  m onth s before  
for o v a r ia n  tum our. A dm itted w ith  intestinal obstruction . D eath  after 5 hours’ un con sciou s­
ness. A u to p sy , intestinal obstruction  caused by recurrent m alignant teratom a.

N o . 15 (66) 58. I. K ., m ale, 45 years of age. E xp lorative  laparotom y because o f su s­
p ected  gastr ic  perforation, fo llow ed b y  marked hyp oten sion . D eath  2 days later w ith  sym ptom s  
o f sh ock . A utopsy, ichorous p leurisy  and m ediastin itis caused b y  perforated peptic  ulcer in  
th e  low er portion o f the oesophagus.

N o . 16 (96) 58. L. F ., m ale, 62 years o f  age. L am inectom y on account o f  transversal 
les ion  o f  th e  spinal cord; rem oval o f  tum our. Died 3 days la ter  o f circulatory failure. A u top sy , 
m u ltip le  m yelom a, foci in the vertebrae and m any other bones.

N o . 17 (114) 58. S. V ., m ale, 47 years o f age. Clinical diagnosis, circulatory failure  
and p u lm on ary  fibrosis. A utopsy, organizing fibrinous endocarditis on the m itral and tricus- 
pidal v a lv e s . Organizing em boli in  m any sm all branches o f  the pulmonary artery, probably  
orig inating  from  the t,ricuspid v a lv e .

N o . 18 (M. 194) 58. A. K ., fem ale, 42 years o f  age. C holedochoduodenostom y and 
rem oval o f  gallstones three days before death. A utopsy, diffuse fibrinous-suppurative bilious 
p er ito n itis  due to sutural insu ffiency.

N o . 19 (207) 58. J. K ., m ale, 29 years o f age. A n gin a  pains during the la st  m onth; 
death  w ith  sym ptom s of m yocardial infarction. A u topsy , obturating thrombus in th e  descend­
ing bran ch  o f  the left coronary artery w ith consecutive  m yocardial infarction.

N o . 20 (230) 58. A. H ., m ale, 61 years o f age. Thoracolaparotom y on accou nt of  
tum ou r o f  th e  cardia. D eath  after 3 days of shock. A u to p sy , gastric carcinoma on th e  base of  
of chronic  peptic  ulcer; diffuse periton itis; intestinal paralysis.

N o . 21 (234) 58. S. F ., m ale, 74 years o f age. R esection  o f coecum and partial resection  
of co lon  for coecal carcinoma; death  after two days. A u to p sy , confluent bronchopneum onia; 
diffuse ichorous peritonitis consequentia l upon sutural insufficiency.

N o . 22 (271) 58. M. F ., m ale, 46 years o f age. R esectio n  o f stom ach and gastroen tero­
a n a sto m o sis  for gastric ulcer. Collapse after a hot bath  on th e  8th  day, drop of b lood pressure
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to  60/0; the next day death , apparently due to  central and peripheral c ircu la tory  failure. 
A u topsy , grave m yocardial degeneration; incip ient acute intestinal paralysis.

N o. 23 (392) 58. G. M., m ale, 19 years o f age. A cute leukem ia. Treatm ent w ith  Degranol 
follow ed by sharp drop in leu cocyte  count; bronchopneum onia and death. A u to p sy , extensive  
bronchopneum onia; leukem ic infiltrations in  the internal organs.

N o. 24 (400) 58. K. D ., m ale, 74 years o f age. Operation for perforated  duodena' 
ulcer follow ed after 3 days b y  death  w ith  cardiac decom pensation. A utopsy, fibr in ou s inflam ­
m ation  in  the small in testines, slight purulent periton itis, degenerated m yocardium .

N o. 25 (16) 59. I. Sz., m ale, 68 years o f age. R esection of large in testin e  because of 
sigm oid tum our, followed b y  em esis, peritonitis, cardiac failure, then death. A u to p sy , diffuse 
periton itis due to sutural insu fficiency; aspiration bronchopneum onia.

N o. 26 (15) 59. J. H ., m ale, 20 years o f age. Rheum atic fever during th e  la st two  
years; precordial pains during the last two days; death  after hypotension during the last 
day. A utopsy, partly cicatrizing and partly acute rheum atic endocarditis o f th e  aortic and 
bicuspid valves; adhesive pericarditis.

N o. 27 (42) 59. G. T „ fem ale, 22 years o f age. H igh fever during the la st  w eek , pneu­
m onia; tracheotom y on account o f asphyxia. D eath  w ith  sym ptom s of shock. A u to p sy , partly  
in terstitia l, dissem inated pneum onia of unknown origin; acute dilatation o f r ig h t ventricle.

N o. 28 (31) 59. E . B ., fem ale, 8 years o f age. Influenza, high tem perature, tonsillitis. 
U nconsciousness during 24 hours follow ed by death w ith  cardiac failure. A u to p sy , bronchitis, 
bronchiolitis, dissem inated bronchopneum onia. D eath  seems to have been due to  acute circu­
latory insu ffiency induced b y  tox ic  influenza.

No. 29 (66) 59. M. B ., m ale, 72 years o f  age. G astrectom y and gastroenteroanastom osis 
for scarred peptic ulcer. A utopsy, beside old, scarred infarction fresh in farction  in  the wall 
o f the left ventricle; circum scribed fibrinous-suppurative peritonitis in the operated area.

N o. 30 (71) 59. L. P ., m ale, 59 years o f age. Thoracic pains and unconsciousness a 
few  weeks prior to adm ission. D eath  w ith  sym ptom s o f cardiac failure and hypotension. 
A u topsy , throm bosis o f the descending branch of the left coronary artery w ith  consecutive  
m yocardial infarction and rupture o f interventricular septum .

N o. 31 (K . 72) 54. A . K ., m ale, 19 years o f age. Unsuccessful operation o f  coarctation  
o f  the aorta, followed by shock. Transitory increase of blood pressure, thereafter death  with  
sym ptom s of in testin a l paralysis. A utopsy, dissem inated necrotized foci vary in g  in  size in 
th e  brain, sm all intestine and kidneys, presum ably due to grave postoperative hypotension.

N o. 32 (K . 59) M. P ., fem ale, 52 years of age. Shock after ch olecystectom y; unm easur­
able blood pressure. A few  days later  oliguria, then death w ith  uremia in  sp ite  o f  preceding 
renal decapsulation. A utopsy revealed signs o f urem ia w ith  grave m orphological changes, 
characteristic o f “ shock k id ney” .

Results

G enerally  sp eak in g , in  none o f th e  cases d id  th e  liver re v e a l a c h a ra c ­
te r is tic  p ic tu re  on gross ex am in a tio n . I t  w as only  in  some o f th e  g ra v e r  cases 
t h a t  th e  g rey ish -w h ite  or y e llow ish -w h ite  n ecro tic  foci o f th e  c e n tra l  p a rt 
o f  th e  lobules in  th e  su rro u n d in g  b row nish -red  h ep a tic  p a re n c h y m a  resem bled  
th e  p ic tu re  of n u tm e g  liv ers . T he c h a ra c te r is tic  nu tm eg  liv e r  p a t te r n  was 
o bserved  in cases w here  th e  changes h ad  been  p receded  b y  c h ro n ic  card iac  
congestion .

H isto logical an a lysis  rev ea led  ce rta in  m ore or less c h a ra c te r is tic  lesions 
in  each case. A m ong su ch  lesions w ere th e  v acu o la r d eg en era tio n  o f  th e  cy to ­
p lasm  of liv er cells, f re q u e n tly  w ith  p ro te in -lik e  hom ogeneous d ro p le ts  in  the 
vacuo les, fu r th e r  th e  f a t ty  d eg en era tio n  o f  th e  liv er cells. N ec ro tic  sing le  cells 
o r necro tic  foci, m o s tly  cen tr ilo b u la r , w ere in v a riab ly  o b se rv a b le . A n o th er 
c h a ra c te r is tic  ph en o m en o n  w as th e  ap p ea ran ce  of w ide, b lo o d -filled  sinusoids 
a n d  p e tech iae  in  th e  a rea  o f  th e  n ecro tic  foci.
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F ig . 1. (N o. 4). Protein vacu o les  surrounded by a clear zone in  the cytoplasm  of liver cells.
E n d es’ trichrome. X 700

F ig . 2  (N o. 29). Vacuoles in  th e  cy top lasm  of liver cells, con ta in ing  bile clots and surrounded
b y  a clear zone. H. E . X 580

C onsidering th e  g r a v i ty  and  ex tension  o f th e  sa id  lesions an d  ta k in g  
p o ss ib le  earlier h e p a tic  le s io n s  also into acco u n t, w e h av e  d iv ided  ou r cases 
in to  fo u r  categories.

Group I  (Nos 3, 8, 11, 21 , 22, 28) inc luded  6 cases in  w hich th e  h e p a tic  
le s io n s  w ere slight, m o s tly  in c ip ie n t.

T h e  cytoplasm  o f  th e  l iv e r  cells in th is  g ro u p  co n ta in ed  various k inds 
o f  v a c u o le s . P a r t  of th e m , e sp ec ia lly  those in  th e  v ic in ity  o f necroses of th o se  
s i tu a te d  in  th e  n ecro tic  c e lls , w ere em pty  an d  d ev o id  o f fa t. A n o th e r p a r t  
c o n ta in e d  a drop of p ro te in - l ik e  m ateria l s u rro u n d e d  b y  a clear zone, and  
s ta in e d  lig h t blue w ith  t r ic h ro m e  (F igs . 1 ,2 ) .  I n  s im ila r  position , b u t  som e-
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F ig. 3 (N o. 24). Partly confluent, centrilobular necrotic foci. H epatic  parenchym a containing  
m inute vacuoles can be seen in the centre of the picture: it  surrounds a portal area. E n d es’

trichrom e. X HO
F ig. 4 (No. 27). Parenchym al cells destroyed, reticulin fram ework in tact in the necrotized  

hepatic tissue. Gömöri’s silver im pregnation. X 130

tim es  in d ep en d en t o f  nec ro tic  foci, m in u te  or la rg e r f a t ty  vacuoles w ere 
fre q u e n tly  en co u n tered  in  th e  liv er cells. M inute  vacuo les w ere alw ays p re se n t, 
w hereas th e  n u m b e r o f  th e  la rg e r ones v a ried  from  case to  case. N ecro tic  
single cells w ere alw ays p re se n t, while th e  n ec ro tic  foci w ere few an d  sm all, 
th e y  w ere u sua lly  s itu a te d  in th e  cen tra l a rea  o f  th e  lobules. Som e o f th e
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F ig . 5 (N o. 19). Necrotized hepatic parenchym a w ith  blood pool, around dilated central vein .
Adjacent to focus, large and sm all fa t ty  vacuoles. H. E . X 100 

F ig . 6 (N o. 26). D elicately  patterned , in som e part aggregated fibrin netw ork in th e  sinusoids 
of the necrotic foci. E ndes’ trichrom e. X 370

n e c ro tic  liver cells h a d  no n ucle i: th e y  h a d  disso lved  and  d isa p p e a re d . O thers 
c o n ta in e d  an in ten se ly  s ta in in g  p y k n o tic  nucleus in  th e  hom ogeneous eosinophil 
c y to p la sm . E x tra v a sa tio n  o f b lood , so -ca lled  »B lu tseen«  (b lood pools), in  the  
n e c ro tic  area  w ere o b served  in  a single case.

Group I I  in c lu d ed  17 ty p ic a l cases (N os 1, 4, 5, 6, 7, 9, 13, 14, 15, 16, 
18, 20, 23, 24, 25, 31, 32) in  w hich  th e  h e p a tic  s tru c tu re  w as g rav e ly  d am ag ed .
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V acuoles w ith  p ro te in  d rop le ts  w ere in v a r ia b ly  p resen t; th e ir  n u m b e r  w as 
sm all a n d  th e y  w ere m o stly  s itu a te d  in  or a ro u n d  th e  necrotic  a rea s . M in u te  
f a t ty  vacuo les w ere observed  in  all cases, w hile la rg e r ones only  in  fo u r . C h a r­
a c te ris tic  o f  th e  p ic tu re  w ere th e  fre q u e n tly  e x ten s iv e  necroses in  th e  c e n tre  
o f th e  lobu le  or occupy ing  a secto r of th is . A d jacen t necroses w ere  o ften  
coalescing, fo rm ing  a ring like fig u re  su rro u n d in g  th e  preserved  p a re n c h y m a l  
isle ts a ro u n d  th e  p o r ta l  areas (F ig .  3 ) .  A p a r t  from  cen tr ilo b u la r  n e c ro se s  
focal ones an d  n ec ro tic  single cells w ere p re se n t. O nly the  p a re n c h y m a l cells

Fig. 7 (N o. 27). Slight increase of fibers at the site o f a necrotized area. Endes’ trichrom e. X 340

w ere a ffec ted  in these  areas, th e  re ticu lin  fram ew o rk  su rv ived  ( F i g .  i ) .  In  
th e  a rea  o f large cen tra l necroses b lood  pools w ere en coun tered  in  6 cases 
(  F ig. 5 ) ,  an d , in d ep en d en tly , som e s inuso ids w ere g rea tly  d ila te d  a n d  e n ­
gorged  w ith  e ry th ro cy te s .

Group I I I  included  8 cases (N os. 2, 10, 17, 19, 26, 27, 29, 30) w h ere  th e  
sa id  acu te  lesions ap p ea red  in  a congested  h e p a tic  tissue. A tro p h ie d  h e p a to ­
ce llu la r trab ecu les  and , betw een  th em , d ila te d  blood-filled sin u so id s  w ere 
o b serv ab le  a ro u n d  th e  d ila ted  ce n tra l v e in s . A ch arac te ris tic  fe a tu re  o f  th is  
c a teg o ry  w ere th e  ex tensive  necroses, u su a lly  w ith  blood pools. T h e re  w ere 
few p ro te in -co n ta in in g  vacuo les; som e o f th e  vacuo les were filled w ith  yellow ish- 
green b ile  clo ts. Sm all f a t ty  vacuoles w ere in v a r ia b ly  p resen t, w hile  la rg e  ones 
less fre q u e n tly . In  4 cases a delica te  f ib rin o u s  n e tw o rk  was seen in  th e  n ec ro tic  
foci an d , in d ep en d en tly , in th e  sinuso ids: th is  ne tw ork  was c o n g lu tin a te d  in
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som e places (F ig .  6 ) .  I n  som e p ro tra c te d  cases a s ligh t increase o f th e  fib res 
w as observed  a t  th e  s ite  o f  th e  cen tra l necrosis  (  F ig .  7).

Group 1 V  c o n s is te d  o f  a single case (N o. 12) w here i t  was in  a  c irrh o tic  
l iv e r  th a t  th e  a l te ra t io n  occurred . N ecro tic  foci w ere seen in  th e  ir re g u la r  
re g e n e ra tiv e  p a re n c h y m a l islets, some o f th e m  w ith  blood pools. T h e re  w ere 
a few  p ro te in  and  f a t ty  vacuoles in  the  liv e r  cells a d ja c e n t to  the  n ec ro tic  areas.

D iscussion

Ma rtin  et al. [32] w ere the  f irs t to  d esc rib e  vacou la r d eg en e ra tio n  of 
th e  liv e r  cells on th e  e ffec t of oxygen d e fic ien cy . On th e  basis o f  decom ­
p re ss io n  ex perim en ts P ichotica  [39] w as th e  f i r s t  to  regard  v acu o la r deg en ­
e ra t io n  as a specific  consequence of o x ygen  defic iency . R osin  [41] found  
v a r io u s  anim als (m ouse , gu inea  pig, ra b b it ,  ch icken ) to  differ in  th e  se n s itiv ­
i t y  to  oxygen defic ien cy . Aterm an  [2], to o , reg a rd s  vacu o la tio n  as th e  
m o s t freq u en t sy m p to m  o f  hypoxia . A lte ra tio n s  occurring  in  th e  liv e r  o f 
a v ia to rs  who h ad  c ra sh e d  from  g reat a lt i tu d e s  b ecau se  of » ak u te r H ö h e n to d «  
d u e  to  hypox ia , w ere described  by  Mü l l e r  a n d  R otter  [35]. S im ila r  liv e r 
in ju r ie s  were describ ed  b y  th e  A m erican a u th o rs  L e w is  and H a y m a k e r  [27] 
a n d  th e  F ren ch  G r a n d p ie r r e  and  Gro g n o t  [17]. H esse  [20] fo u n d  no 
v a c u o la tio n  in  th e  liv e r  o f  a irm en  who h a d  c ra sh e d  from  low a lti tu d e s , i. e. 
fro m  a tm o sp h eric  la y e rs  w ith  adequa te  o x y g en  ten s io n . H epatic  lesion  w as 
o b se rv e d  b y  Moon  [33] a f te r  b a ttle  casu a ltie s ; b y  H esse  [20] an d  K e t t l e r  
[23, 23a, 24] in  a u to p s y  m ateria l.

T er b r ü g g en  [47] a n d  T row ell  [48] re fu te  th e  th eo ry  th a t  v a c u o la ­
tio n  is ch a rac te ris tic  o f  oxygen  deficiency. F a r k a s  [14] regards v a cu o la tio n  
as th e  consequence o f a p h y sica l process. TÖRŐ [48] w rites of aqueous vacuo les 
o f  h e p a to ce llu la r  o rig in  a n d  a ttr ib u te s  th e m  to  a re lease of the  w a te r  b o und  
b y  th e  cy top lasm . S h e r l o c k  [44] applies th e  te rm  “ hydropic  d eg e n e ra tio n ” 
to  th e  process in  q u e s tio n . A ltm ann  [1] fo u n d  th e  lesion  to  regress in  su rv iv in g  
a n im a ls  and  s ta te d  t h a t  th e  process w as re v e rs ib le . H anzon [19], s tu d y in g  
th e  liv e r  o f ra ts  u n d e r  th e  fluorescence m icro sco p e , observed a ra p id  a p p e a r ­
ance  an d  d isap p ea ran ce  o f  the  vacuoles. M ö l b e r t  and  G u e r r it o r e  [34] 
d e m o n s tra te d  b y  e le c tro n  m icroscope th e  deco m p o sitio n  of the  c ris tae  m ito ­
ch o n d ria le s  and  th e  re v e rs ib ility  of th e  p rocess.

Mallory  [30] a n d  U lrich  [50] o b se rv ed  inclusions in th e  v acuo les 
w h ich  w ere reg a rd ed  b y  Ma llory  as a sy m p to m  o f in c ip ien t necrosis. M any 
a u th o rs  qualify  th is  su b s ta n c e  as fib rin . T re a te d  w ith  trich rom e, th e  d ro p le ts  
s ta in  b lu e  or red. A ltm a n n  [1] suggests t h a t  th e  co lour depends on th e  w a te r  
c o n te n t:  i f  co n c e n tra ted , th e  substance  s ta in s  re d ; i f  r ich  in  w ater, it  s ta in s  b lue.

H ortega  [22] co n sid e rs  th e  d rop le ts o f  h e p a to c e llu la r  origin; B ü c h n e r  
[5, 6 ], th a t  th e y  co nsist o f  cellu lar p ro te in . M ost a u th o rs , how ever, a t t r ib u te
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th e ir  ex is ten ce  to  blood p la sm a  en te rin g  th e  liver cells, a th e o ry  w hich  
H a i t i n g e r  an d  G e i s e r  [18] as also N a i r n  et al. [36] tr ie d  to  p ro v e  by  
ineans o f th e  fluorescence m icroscope.

T r o w e l l  [49] suggests t h a t  v acu o la r d eg en era tio n  is due to  a rise  of 
c ap illa ry  p ressu re , w hile K e t t l e r  [23, 23a, 24] a ttr ib u te s  i t  to  in c reased  
p e rm e a b ility  of th e  cap illa ry  w alls. S h e r l o c k  [44, 45] ascribes an  im p o r ta n t  
role to  YDM  (vasodepressor m a te ria l) . I t  has b een  em phasized b y  B ü c h n e r  
[5] t h a t  th e  p a ren ch y m al cells are m ore sen sitiv e  th a n  th e  c a p illa ry  en d o ­
th e liu m  an d  th u s  m ore easily  d am ag ed  b y  a la ck  of oxygen; he re g a rd s  th e  
a l te ra tio n  as th e  re su lt o f d is tu rb e d  cell m etabo lism .

W e en co u n tered  e m p ty  vacuoles or such  co n ta in in g  p ro te in  in  a ll o f  th e  
ex am in ed  cases. T he n u m b e r o f vacuo les w as, how ever, sm all in  m o s t o f  ou r 
cases (in  20 ou t of a to ta l  o f  32), an d  th e y  w ere confined  to  th e  a rea  a d ja c e n t  
to  th e  necro tic  foci; th e re fo re , we do n o t reg a rd  th e ir  occurrence as th e  m o st 
s ig n ifican t, in  any  case n o t as s ig n ifican t as it  ap p ears  to  be in  a n im a l e x p e ri­
m en ts . I t  is q u ite  possible th a t  o u r p a tie n ts  d id  n o t die of th e  h y p o x ia  su d d e n ly  
d ev e lo p in g  in  th e  acu te  ph ase  o f shock , i. e. th e ir  d ea th  did n o t o ccu r in  t h a t  
p h ase  w hich coincides w ith  th e  d ev e lo p m en t o f ex p e rim en ta lly -in d u ced  
v a c u o la r  degenera tion .

As long  ago as 1907 d id  R össle  [42] suggest th a t  th e  c e n tra l  h e p a to ­
c e llu la r  f a t ty  change w as o f hypo x ic  orig in . T h is k ind of d eg e n e ra tio n  was 
o b se rv ed  b y  L e w in s t e in  [26] an d  B aló [3] in  an im als exposed to  low  a tm o s­
p h e ric  pressu res. R ecen t in v es tig a tio n s  su p p o rt th e  view th a t  a c u te  h y p o x ia  
causes cen trilo b u la r f a t ty  d eg en era tio n  (u su a lly  w ith  large f a t ty  v acuo les), 
a lesion  a t tr ib u te d  by  B ü c h n er  [5] to  th e  in h ib itio n  of A T P -fo rm a tio n .

In  12 of our cases could  we observe c e n tra lly -s itu a ted  large f a t ty  vacuo les, 
b u t  th e y  w ere w idesp read  in  5 cases only . I n  th e  re s t th e re  w ere  m in u te  
f a t ty  vacuoles in  th e  liv er cells, an d  th e ir  n u m b e r was no t p ro p o r tio n a l w ith  
th e  g ra v ity  of liver in ju ry . T he possib ility  c a n n o t be excluded  t h a t  f a t ty  
d e g en e ra tio n  m ay in  th e se  cases h av e  been  due  to  hypo x ia  t h a t  w as in  no 
co n n ec tio n  w ith  th e  d isease im m ed ia te ly  p reced in g  dea th .

I t  w as in  cases o f p ro tra c te d  oxygen  d efic iency  th a t  Ma r t i n  et al. [32], 
Z a l k a  [51], Ca m p b e l l  [9] an d  L o e w y  [29], an d  in  oxygen d e fic ien cy  of 
sh o r t d u ra tio n  th a t  P i c h o t k a  [39] observed  h ep a to ce llu la r necrosis. O n th e  
ev idence  o f au to p sy  m a te ria l, H e s s e  [20] an d  M oon  [33] also a sc rib ed  th e  
necroses to  th e  lack  o f oxygen .

T he necroses v a ry  in  e x te n t. A ccord ing  to  A l t m a n n  [1], necrosis  of 
single cells is ch a ra c te ris tic  o f m o d era te  h y p o x ia . N ecrosis e x te n d in g  to  
m a n y  cells is usually  cen tro lo b u la r , a p h en o m en o n  due to  th e  sp ec ia l c irc u la ­
to ry  fea tu re s  o f th e  liv e r, th e  a rea  a ro u n d  th e  cen tra l vein  b e ing  th e  least 
su p p lied  w ith  oxygen. Z onal necrosis has been  in te rp re ted  b y  R ö s s l e  [42] 
an d  Ca m e r o n  [8] as due to  th e  fa c t th a t  n o t a ll capillaries are s im u lta n e o u s ly



3 5 2 A . H A R A S Z T I  a n d  P .  E N D E S

o p e n  an d  fu rth e r t h a t  th e  p o rta l vein an d  th e  h e p a tic  a rte ry  d ra in  in to  th e  
sin u so id s  sep a ra te ly  ( O l d s  and  St a f f o r d , 37). E lia s  [11] even  supposes 
t h a t  th e  a rte ria l c a p illa r ie s  m ay  reach  th e  c e n tre  d irec tly .

I t  was a fte r  a d m in is tra t io n  of th y ro x in  t h a t  G e r l e i  [16], an d  a fte r  
t h a t  o f tann ic  ac id  t h a t  K o r p á s s y  [25] o b se rv ed  cen trilo b u la r necrosis. 
T o x ic  agents e lic it v a so sp a sm  according to  H i m s w o r t h  [21]. P o isons re sp o n ­
sib le  fo r h ep a to ce llu la r necrosis induce, a cco rd in g  to  L ic h t m a n  [28], f ir s t  
a te m p o ra ry  c o n s tr ic tio n  a n d  th en  a d ila tio n  o f  th e  h ep a tic  vessels. O th e r 
a u th o rs  suggest t h a t  c e n tr ip e ta l  c ircu la tio n  w ere  im peded  b y  th e  sw elling 
o f  m arg in a l and  m id z o n a l cells and  th is  w o u ld  lead  to  necrosis.

S h e r l o c k  [45] in  b io p sy  and  a u to p sy  specim ens of livers fro m  cases 
o f  a c u te  h ea rt fa ilu re  o b se rv e d  a periphera l sp re a d in g  o f necroses. She suggests 
t h a t  c ircu la to ry  d is tu rb a n c e s  responsible fo r liv e r  in ju ry  depend  on th e  fo l­
lo w in g  factors: (i) c a rd ia c  o u tp u t;  (ii) a r te r ia l  oxy g en  sa tu ra tio n ; (iii) p o rta l 
p re s s u re ; (iv) d u ra tio n  o f  th e  process.

•

W e observed n e c ro se d  foci in  all o f o u r cases. M inu te  and  m o s tly  ce n tra l 
n ecro ses  were found  in  G ro u p  I. Necroses in  G ro u p  I I  were likew ise cen tra l, 
b u t  m ore  w idespread , o f te n  sec to ra l; th e  a d ja c e n t  nec ro tic  foci w ere som etim es 
coa lescen t. The n e c ro tiz e d  a rea  con ta ined  b lo o d  pools in  6 cases. I n  G roup  
I I I  i t  w as com bined w ith  ch ron ic  congestion  t h a t  w idespread  necroses dev e l­
o p e d , a lm ost in v a r ia b ly  w ith  cen tra l b lood  poo ls. N ecrosis w as th e  m ost 
c h a ra c te r is tic  h ep a tic  le s io n  in  our m a te ria l, p re su m a b ly  because th e  p a tie n ts  
h a d  d ied  after a lo n g e r p h a se  of h y p ox ia : d e a th  w as alw ays p reced ed  b y  a 
s ta te  o f shock th a t  la s te d  a d ay  a t least. W e, to o , a t tr ib u te  th e  necroses to  
o x y g e n  deficiency in d u c e d  b y  c ircu la to ry  d is tu rb a n c e .

T he question  a rises  a s  to  w hat h ap p en s  to  th e  described  changes a f te r  
t r a n s i to ry  shock. As re g a rd s  th e  vacuoles, T r o w e l l  [49], A ltm ann  [1] an d  
o th e rs  th in k  th a t  th e  cells a re  capable of so to  sa y  iso la tin g  th e  in v a d in g  flu id  
in  th e  form  of d ro p le ts . T h e  p ro te in  m ay  la te r  be  e jec ted  from  th e  vacuo les 
a n d  is th e n  secreted  w ith  th e  bile (a lb u m in o ch o lia ), a phenom enon  o bserved  
b y  F ra n k e  and Sy lla  [15] under th e  f lu o rescen ce  m icroscope. A t a u to p sy  
o f  p a tie n ts  who died o f  m y o c a rd ia l in fa rc tion  Cl a r k e  [10] observed d isa p p e a r­
an ce  o f  th e  n ecro tic  foc i a  m on th  a fte r in fa rc tio n . The o b se rv a tio n  m ade 
b y  B y w a ters  [7] a n d  S h e r l o c k  [44] a f te r  t r a u m a t ic  shock is in d ic a tiv e  of 
p a re n c h y m a l reg en e ra tio n . I n  A ltmann’s a n im a l ex p erim en ts  [1] th e  n u m b e r 
o f  m ito ses following sh o ck  w as, how ever, n o t su ffic ie n t to  in d ica te  ce llu la r 
re p la c e m en t, w herefore h e  exp la ined  the  re g e n e ra tio n  process b y  endoam itoses. 
W e observed  a g rea t n u m b e r  of d iv id ing  cells in  one o f our cases o n ly , an d  
a re  in c lin ed  to  agree w ith  A ltm ann  as reg a rd s  am ito ses . In  fav o u rab le  cases, 
th e  p rese rv a tio n  o f th e  re tic u lin  fram ew ork  o ffers a p o ssib ility  o f com ple te
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p a ren ch y m a l reg en era tio n . S tu d y in g  th e  re tic u lin  in  convalescing  cases, 
S h e r l o c k  [45] observed  con d en sa tio n  and  p ro life ra tio n . W e saw  p ro life ra tio n  
o f th e  re ticu la r  fib res on ly  in  a few  cases belong ing  to  G roup I I I ;  th e y  m ig h t 
h av e  ra th e r  been  due  to  th e  p ro longed  congestion .

W e analyzed  th e  k idneys in  23 cases, an d  d iscovered  m o rpho log ica l 
changes in  11 of th em . T ak in g  in to  accoun t th e  c lin ica l an d  la b o ra to ry  d a ta ,  
ren a l d y sfu n c tio n  h a d  been  d iagnosed  in  9 cases: i t  h a d  m an ife s ted  i ts e lf  
w ith  o liguria , a rise  o f N . P . N . an d , in  cases 8 a n d  32, w ith  u rem ia . In  th e se  
la s t  tw o  cases, th e  clin ical sy m p to m s were w ell ju s tif ie d  b y  th e  g rav e  in ju ry  
s im ila r to  th a t  o bserved  b y  one o f th e  p re se n t a u th o rs  in  conn ec tio n  w ith  
shock  [12]. This w ould  m ean  th a t  acu te  c irc u la to ry  fa ilu re  often  affec ts  th e  
k id n ey s as well. T h e  occurrence of lesions is n o t so fre q u e n t in  th e  k id n ey s 
as in  th e  liver, b u t  i f  th e y  do occur, th e y  m ean  a n  ex trem ely  g rav e , o ften  
fa ta l, com plica tion .

M any au th o rs  are  o f th e  v iew  th a t  th e  d is tu rb e d  p e rm e a b ility  o f th e  
sinuso id  w all p lay s a decisive ro le in  th e  o rig in  o f pa th o lo g ica l changes. 
E p p in g e r  [13] speaks o f “ A lbum inurie  ins G ew ebe”  an d  R ö s s l e  [42] o f  
serous h e p a titis . D y sh o ria  has been th e  te rm  ap p lied  b y  S c h ü r m a n n  and  
Ma c M a iio n  [43] to  th e  p a th o lo g ica l a lte rn a tio n  o f th e  su b en d o th e lia l b a se m e n t 
m em b ran e : th e y  a t t r ib u te d  p a ren ch y m al d am ag e  to  th e  h is to to x ic  action  
o f th e  leak ing  p lasm a. T he p rim a ry  role of th e se  changes has been qu estio n ed .

A l t m a n n  [1] an d  P o p p e r  [40] reg a rd  th e  ap p e a ra n ce  o f p ro te in -r ic h  
f lu id  in  th e  d ila ted  spaces o f D isse a te rm in a l-a g o n a l phenom enon . W e, too , 
h a d  occasion to  observe th is  phenom enon , especia lly  w hen  th e  te rm in a l 
p h ase  w as p ro tra c te d ; we do n o t th in k , how ever, t h a t  th e  lesion of th e  vessel 
w alls p recedes, an d  is m ore im p o r ta n t th a n , th e  dam age o f th e  sen sitiv e  
p a ren ch y m a l cells.

B ü c h n e r  et al. [5, 6 ] an d  B e c k e r  [4] w ere ch iefly  responsib le  for 
in tro d u c in g  hypo x y d o sis , a new  pa thogen ic  p rin c ip le : i t  is b y  a re d u c tio n  
o f th e  cells’ bio logical o x id a tiv e  cap ac ity  th a t  th e  th e o ry  of h y p o x y d o sis  
tr ie s  to  exp la in  th o se  m orpho log ica l and fu n c tio n a l changes w hich are  observed  
in  shock . H ypoxydosis  m ay  be of th ree  k in d s: 1. hypo x ic  h y p o x y d o sis
w hen , for various reasons, th e re  is no t enough oxy g en  availab le  to  th e  cells;
2. h ypoxydosis  caused  b y  a w a n t of ox idab le  su b stan ces  (“ S u b s tra tm a n g e l” );
3. dysen zy m atic  hypoxy d o sis  due to  a dam age o f  th e  cells’ enzym e sy stem . 
T here  ex ists, accord ing  to  th e  said  au th o rs , a co rre la tio n  b e tw een  h is to ­
logical changes an d  th e  d u ra tio n  o f hypox ia . W hile  th e  su d d en ly  arising , m ilder 
form  o f h y pox ia  causes v acu o la r d egenera tion  of th e  reversib le  ty p e , g ra d u a lly  
develop ing  h y p o x ia  is follow ed b y  f a t ty  d eg en e ra tio n , w hereas g rave  h y p o x ia  
of long d u ra tio n  in duces ce llu la r necrosis.

As regards o u r ow n m a te ria l, we a t tr ib u te  th e  observed  h ep a tic  dam ages 
to  acu te  defic iency  o f oxygen  caused by  acu te  c irc u la to ry  d is tu rb a n c e , no
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m a t te r  by  w hat i t  is re lea sed . I t  is th e  specia l b lood  su p p ly  of th e  liv e r w hich 
w e re g a rd  the  decisive fa c to r  in  pa thogenesis . T h is is w hy  a lte ra tio n s  ap p ea r 
f i r s t  — and  in  th e  g ra v e s t fo rm  — in th e  cen tre  of th e  lobules, th e  a rea  w ith  
th e  w eak est blood su p p ly . T he observed  a lte ra tio n s  b e a r a c e r ta in  re sem ­
b la n c e  to  th e  p ic tu re  o f  n u tm e g  liv er co n c o m ita n t o f ca rd iac  fa ilu re . W hile th e  
n u tm e g  liver is c h a ra c te r iz e d  b y  a process o f g rad u a l congestion  an d  a slow 
d ev e lo p m e n t of p a re n c h y m a l a tro p h y , o u r m a te r ia l was d o m in a te d  b y  su d ­
d e n ly  arising  and  g rav e  c e llu la r  dam age. A lth o u g h  we ex am in ed  th e  liv e r  in 
a ll cases w here d e a th  h a d  been  p receded  b y  a s ta te  of shock , o n ly  a b o u t 60 
p e r  c e n t showed a c h a ra c te r is tic  h isto log ica l p ic tu re . T h a t  som e 40 p er cen t 
o f  th e  said  cases w ere n e g a tiv e  from  th is  p o in t o f  view  m ay , in  our opin ion , 
h a v e  been due to  th e  f a c t  t h a t  — a p a r t  from  th e  d u ra tio n  of th e  shock  and 
th e  g ra v ity  of h y p o x ia  — som e reg u la tiv e  m echan ism s p lay ed  a m a jo r or 
m in o r  role in th e  o rig in  o f  th e  path o lo g ica l changes. N one of o u r num erous 
o th e r  cases showed a s im ila r  p ic tu re ; th is  argues for th e  sp ec ific ity  o f the 
a l te ra t io n s  and ju s tif ie s  th e  use of the  te rm  “ shock  liv e r” . I t  deserves com m en t 
t h a t  h ep a tic  lesions, h o w ev e r serious an d  w id esp read  th e y  w ere, n ev er m a n i­
fe s te d  them selves w ith  c lin ica l sy m p to m s. T h is m ay  p a r t ly  be due  to  th e  
g r e a t  reserve  pow er o f  th e  liv e r  and  p a r t ly  to  th e  fac t th a t  th e  p a tie n ts  died 
b e fo re  th e  hepa tic  d am ag e  h a d  tim e  to  in flu en ce  th e  clin ical p ic tu re . I t  was 
o b v io u s ly  due to  th e  g re a t reg en e ra tiv e  pow er o f th e  liver th a t  no  p e rm a n e n t 
t r a c e  o r  chronic fo rm  o f th e  d iscussed a lte ra tio n s  was o bserved  in  an y  case 
o f  o u r  m ateria l.

Summary

1. Pathological changes o f  the hepatic tissue, to which the co llective term  “ shock  
liv er”  m ay  he applied, were observed in 32 subjects who had died w ith secondary shock, acute 
abd om en  or cardiac failure.

2. The cases were d iv ided  in to  four groups: I. slight lesions w ith  few necroses o f sm all 
size; II. typical cases w ith  ex ten siv e  necroses; III. alterations accom panied b y  chronic con­
g estio n ; IV . alterations accom pained by cirrhosis.

3. Protein vacuoles and fa tty  degeneration were not general, probably because death  
w as u su a lly  preceded b y  h y p o x ia  o f  longer duration.

4. Centrilobular necrosis, o ften  w ith hem orrhages in the necrotized area, was the m ost 
characteristic  lesion observed.

5. W e attribute the observed pathological changes to hypoxia caused b y  acute circu­
la to ry  disturbance, and suggest th a t their centrolobular position is determ ined by the spe­
cia l b lood  supply of the liver.

6. The absence of clin ical sym ptom s is obviously due to the liver’s great reserve powder, 
and com plete  regeneration m ay be expected whenever the patient is able to survive the state  
o f  sh ock .
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И ЗМ ЕН ЕН И Я ПЕЧЕНИ В СВЯЗИ С ВТОРИЧНЫМ ШОКОМ И ОСТРОЙ НЕДО­
СТАТОЧНОСТЬЮ СЕРДЦА

А. ХАРАСТИ и П. ЭНДЕШ

1. На умерших вследствие вторичного шока, острой брюшной катастрофы и острой 
недостаточности сердца авторы наблюдали в 32 случаях тканевые изменения печени, 
которые можно объединить под термином «шоковая печень».

2. Эти случаи можно распределить на четыре группы : I) случаи со слабыми изме­
нениями, с некрозами небольшого распространения, II) типичные случаи с обширными 
некрозами, III) изменения, развивавшиеся при хроническом застое и IV) изменения при 
циррозе печени.

3. Белково-капельное вакуольное перерождение и жировое перерождение на дан­
ном материале оттесняются на задний план. Это можно объяснить тем обстоятельством, 
что вскрытие, как правило, состоялось после длительной гипоксии.

4. Самым характерным изменением в материале оказался некроз в центральной 
дольке. В этой области часто наблюдались также кровотечения.

5. Изменения объясняются недостатком кислорода (гипоксией), сопровожденном 
острым расстройством кровообращения, а их локализация — своеобразными условиями 
кровоснабжения печени.

6. Отсутствие клинических симптомов предположительно связано с значительной 
резервной силой печени и в случае выживания после вызывающего изменения шокового 
состоянии можно считаться с полной регенерацией.

L E B E R V E R Ä N D E R U N G E N  B E I S E K U N D Ä R E M  SCHOCK  
U N D  A K U T E R  H E R Z IN SU F F IZ IE N Z

A. HARASZTI und P. ENDES

1. B ei m it sekundärem  Schock, akutem A bdom en- und chronischer H erzinsuffizienz  
V erstorb en en  wurden in 32 F ä llen  Gewebsveränderungen in  der Leber w ahrgenom m en, die 
u n ter  dem  Namen Schock-L eber zusam m engefasst w erden  können.

2. Diese Fälle w urden in  v ier  Gruppen unterteilt: I. F ä lle  m it geringen Veränderungen, 
m it w en ig  Nekrosen geringer A usdehnung, II. typ ische  F älle  m it ausgedehnten Nekrosen, 
II I . F ä lle  in denen die V eränderungen mit chronischer Stauung und IV . m it Zirrhose 
vergese llsch aftet waren.

3. Vakuoläre E ntartung in fo lge  Entstehung v o n  E iw eisstropfen, sowie fe ttig e  D egene­
r a tio n  war im  Material n ich t ausgep rägt, was damit erklärt w erden kann, dass die untersuchten  
F ä lle  m eist nach längere Z eit bestehender H ypoxie zur Sektion  gelangten.

4. Als typischste V eränderung erwies sich im  M aterial die zentrolobuläre Nekrose, 
h ä u fig  m it Blutungen.

5. D ie Veränderungen w erd en  auf die mit der ak u ten  Zirkulationsstörung einhergehende  
H y p o x ie  zurückgeführt, und  ihre Lokalisation m it den  eigenartigen B lutversorgungsver­
h ä ltn is sen  der Leber erklärt.

6. Das Fehlen von  k lin isch en  Symptomen hängt offenbar m it der grossen R eserve­
k r a ft  der Leber zusam m en, u n d  w en n  der Schockzustand überleb t wird, kann m it einer vo ll­
k o m m en en  Regeneration g erech n et werden.

D r. A n ta l  H araszti „ ,  . тт
„  „ „  _  D e b re c e n , 12 K o rb o n c ta n , H u n g a ry
P ro f . D r. E ndes  e
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