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Summary. The livers obtained at autopsy from ten patients with viral hepatitis but 
without massive hepatic necrosis were studied and in two instances compared with biopsy 
specimens obtained from the same patients. Characteristic features were hypertrophy and 
hyperplasia of hepatoeytes. This hepatocellular maerocytosis also involved ceils exhibiting 
evidence of injury. The intralobular inflammatory reaction in viral hepatitis, characteristic 
of the biopsy specimen, was distinctly subdued in the autopsy specimen. Therefore, macro- 
hepatocytes, although by themselves not diagnostic, should raise the suspicion of viral 
hepatitis in the autopsy specimen, if other features of the disease are not conspicuous. 

Introduction 

The histologic p ic ture  of non-fa ta l ,  acute  vh~al hepa t i t i s  wi th  s p o t t y  necrosis, 
as seen in l iver  b iopsy  specimens,  is well es tabl i shed  (Axenfeld and  Brass,  1942; 
Mallory,  1947; Smetana ,  1954; i%oholm and  Iversen ,  1939). Less common var ie t ies  
are hepa t i t i s  wi th  collapse br idging por t a l  and  centra l  canals  (Boyer  and  Kla t sMn,  
1970), and  the  cholesta t ie  form in which hepa tocy te s  are a r ranged  in acini  a round  
bile plugs,  of ten in the  absence of conspicuous in t r a lobu la r  i n f l ammat ion  (Morrow 
et al., 1968). 

Similar ly ,  the  histologie fea tures  of fa ta l ,  mass ive  necrot ic  hepa t i t i s  are  well 
known (Luck6, 1944; Luck6 and  Mallory,  1946; I~it t  etal., 1969). By  contras t ,  
the  histologic appea rance  of non-fatal ,  s p o t t y  necrot ic  hepa t i t i s  in the  a u topsy  
specimen is no t  ful ly establ ished.  The p ic ture  charac te r i s t i ca l ly  seen in b iopsy  
specimens has  h a r d l y  ever  been descr ibed in a u t o p s y  specimens,  despi te  the  fact  
t ha t  some pa t i en t s  wi th  vi ra l  hepa t i t i s  die f rom other  causes. Therefore,  the  
histologic fea tures  of ten  pa t i en t s  who died with  clinical, l a b o r a t o r y  or epidemic-  
logic evidence of acute  viral  hepa t i t i s  b u t  who d id  not  have  mass ive  hepa t ic  
necrosis were s tudied.  I n  two ins tances  the  f indings a t  a u topsy  were compared  
with  those in l iver  b iopsy  specimens ob ta ined  before death .  

Material and Methods 
Sections of liver, usually from single blocks, taken at autopsy from ten patients who had 

the clinical findings of viral hepatitis were selected from the files. In two patients, a biopsy 
specimen (21 and 15 days prior to death) was available for comparison. These eases did not 
represent a consecutive series. Cases wit,h massive hepatic necrosis or other liver diseases were 
excluded. All specimens had been fixed in formalin and sections were stained with hemato- 
xylin--eosin, periodic aeid--Sehiff technique and aniline blue for connective tissue and 
were subjected to silver impregnation for retieulum fibers. Iron was demonstrated by the 
Prussian blue reaction. The histologie findings were graded according to a scale ranging 
from--to + - i f + @ .  The size of nuclei and cytoplasm of hepatocytes was measured with 
a micrometer. 

*This work was supported by Grant 5T01 GM 00115 from the U.S. Public Health Service. 
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Table 1. Clinical and gross autopsy ]indings 

Case Sex Age Type of Time Time Highest bili- Liver Cause of 
exposure interval interval rubin level, weight death 

from from total/direct (g) 
exposure jaundice (rag per 
to to death 100 ml) 
jaundice 

Additional 
significant 
findings 

9 

10 

69 (thole- 4 months 4 weeks 29.4/20.2 1000 hepatic 
cyst- coma 
ectomy) 

9 27 trans- 3 months 5 weeks 26.0/23.0 ? hepatic 
fusions coma 

27 trans- 2 months 11/~ weeks 33.9/20.0 1850 hepatic 
fusions coma 

65 trails- 5 weeks 2 months 1.5/0.75 1830 carcino- 
fusions matosis 

49 trans- 3 months 1 week 6.2 2 000 G1 hereof- 
fusions rhage 

83 trans- 8 months 6 weeks 22.8/19.1 820 hepatic 
fusions coma 

c~ 64 trans- 3 months 2 weeks 75.2 1900 hepatic 
fusions coma 

73 trans- 5 months 4 weeks 16.4/10.4 910 hepatic 
fusions coma 

none 

acute myelo- 
blastic leukemia 

carcinoma of 
lung 

acute myelo- 
blastic leukemia, 
miliary tuber- 
culosis and 
aspergillosis 

none 

hemolytic 
anemia, G1 
hemorrhage, 
cholelithiasis 

chronic myelo- 
eytic leukemia, 
G1 hemorrhage 

83 trans- 5 weeks ? 19.2/11.6 1340 hepatic G1 hemorrhage 
fusions coma 

67 (Ble months 21/e weeks 34.2/17.8 880 hepatic microabscesses 
injections) coma in heart, kidneys 

and brain 

Results 

Clinical Findings 

There were six males and  four females (Table 1); the youngest  pa t i en t  was 
27 years of age, the oldest 83. E ight  pa t ients  had  been exposed to blood trans-  
fusions five weeks to eight months  prior to the onset of jaundice.  The remaining 
two pat ients  did no t  have a his tory of exposure to hepat i t is  virus. The average 
dura t ion  of jaundice  before death  was four weeks; only three pat ients  survived 
for more t h a n  four weeks from the onset of jaundice.  Bi l i rubin  levels and  trans-  
aminase activities were conspicuously elevated in  most  pat ients .  Austral ia  an t igen  
had  not  been determined in  any  of the pat ients .  I n  eight of the pa t ients  hepatic 
coma was recorded before death. 
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Fig. 1. Hepatocytes show enlargement of nuclei and cytoplasm. ( x 540, H and E) 

Fig. 2. Macro-hepatocytes contain small vacuoles in the cytoplasm. (× 540, H and E) 

Autopsy Findings 
The average weight of the liver was normal (about 1400 g). The predominant 

histologie finding in the liver was conspicuous enlargement of the hepatocytes 
which varied in intensity throughout the lobule (Fig. 1). The cells measured 
frequently about 60 microns and exceptionally more than 100 microns in diameter. 
The size of normal hepatocytes in control livers was 20 microns and never exceeded 
40 microns. The abundant cytoplasm was fairly homogeneous, eosinophilic and 

20* 
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Table 2. Histologic 

Case a Dark Acido- Hydropic Size of large Large Bi- and Two 
cells philic degene- hepatocytes cells multi- cell 

bodies ration (in microns) nucleated thick 
cells plates 

cyto- nuclei 
plasm 

1 B  

A 
2B 

A 
3A 
4 A  
5 A  

6 A  
7 A  
8 A  
9 A  

10A 

÷ ÷ +  ÷ ÷ ÷  40 15 ÷ --  ÷ 
- - --  7O 15 ÷ ÷  ÷ ÷  ÷ + ÷  
÷ + ÷  ÷ +  + 65 15 ÷ ÷ + 
+ --  - 50 20 ÷ ÷  ÷ + ÷ ÷  
÷ --  - 60 20 ÷ ÷  ÷~-  ÷ 
÷ ÷  - - 6 0  1 5  ÷ +  ÷ ÷  ÷ 

÷ ÷  ÷ --  60 15 ÷ +  ÷ +  + 

+ +  - -  - -  > l O 0  20 + + + +  + + +  + 

- - -  - 80 30 + + +  + + +  + 

+ - -  50 15 + + + 
- -  - -  - -  60 15 ÷ ÷ ÷ ÷ ÷ 

+ -- -- 70 15 + + + ÷ 

a B = Biopsy, A = Autopsy. 

a lmos t  glassy wi th  sha rp ly  def ined cell borders  in some areas,  while in others  i t  
exh ib i t ed  i r regular  c lumping,  smal l  vacuoles  or va ry ing  amoun t s  of basophi l ie  
granules,  p r e s u m a b l y  of lysosomal  origin (Fig. 2). The nuclei  were enlarged,  
measur ing  15-30 microns  in d i ame te r  and  had  f requen t ly  several  conspicuous 
nuc]eoli. The size of nuclei  of normal  hepa tocy tes  was 10 microns.  Some of the  
large nuclei  were hype rch roma t i c  or showed nuclear  inclusions and  chromosomal  
c lumping.  B inue lea ted  and  mul t inuc lea t ed  cells were common.  I n  some areas  
mitoses  were seen. The  hepa tocy tes  were in s ingle  and  somet imes  in double  plates .  
As a rule, the  coherence be tween  hepa tocy te s  was in tac t ,  b u t  in places the  l iver  
cell p la tes  were b roken  up  in to  single, small ,  rounded  hepa tocy tcs  as a resul t  of 
pos tmor t a l  changes. Cholestasis was common as ref lected in d i la ted  canalicul i  
conta in ing  bile plugs and  bile p igmen ta t i on  of the  hepa toey t i c  cy toplasm.  Loss 
of single hepa toey tes  was occasional ly  noted,  bu t  in t r a lobu la r  i n f l ammat ion  was 
no t  conspicuous.  The  descr ibed f indings resul ted  in m a r k e d  va r i a t ion  of neigh- 
boring l iver  cells in size and  s ta in ing qua l i ty  of bo th  nuclei  and  cytoplasm.  
The  Kupf fe r  cells conta ined  excess amoun t s  of P A S  posi t ive  nonglycogenic  
ma te r i a l  and  reac ted  for iron. Other  a l t e ra t ions  which are commonly  found  in 
vi ra l  hepa t i t i s  inc luded:  degenera t ive  hepa toce l lu la r  changes in the  form of 
acidophil ie  shr inkage (dark  cells) in most  specimes, bu t  typ ica l  acidophil ie  bodies 
and  hydrop ic  degenera t ion  only  in one specimen or not  a t  all, endophleb i t i s  of 
the  hepa t ic  vein  t r ibu ta r i e s  and  in f l ammat ion  of the  po r t a l  t r ac t s  wi th  prolifera-  
t ion of bile ductules .  Add i t iona l  f indings were cent ro lobular  necrosis in th ree  
specimens,  collapse wi th  br idging in three,  submass ive  necrosis in one, per i lobular  
f ibrosis in one, and  mi ld  s t ea tos~  in one. 
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findings in the liver 

Chole- Portal Endo- Intra- Intra- Iron Additional 
stasis in f l am-  p h l e -  lobular lobular in findings 

marion bitis i n f l a m -  ph~gocy- Kupffer 
marion toms cells 

_ + ~_ + _~- 2_ + -- + + -- Centrolobular necrosis 
+ -- -- + + + -r -- Collapse with bridging 
-- + + + + + -- None 
+ + + + + + + + + -- Submassive necrosis 
+ + + + + + + + + + + + + Mild steatosis 
-- + + - / +  + + + + None 
+ + + + + + + + + + Perilobular fibrosis, 

giant cell granulomata 
+ + +  + +  + +  + +  + + +  + + +  None 

+ + + + -- + + + + + + + + Centrolobular necrosis 
+ + + + + + + -- Collapse with bridging 
+ + + + + + + + + + Centrolobular necrosis 
+ + + + + + + -- + + + Collapse with bridging 

Biopsy Findings 

The two biopsies differed from the autopsy specimens by an excess of inflam- 
matory cells in the sinusoids and often between the hepatoeytes consisting of 
lymphoid cells and mainly maerophages (Fig. 3 a and b). Their presence made the 
alteration of the hepatoeytes less conspicuous, which otherwise appeared similar 
to that in the antopsy specimens, including size of large liver cells (Fig. 4a and b). 
Acidophilic bodies, cells with dark cytoplasm and hydropic degeneration were 
more conspicuous. Cholestasis was not present in the biopsy specimens. 

Discussion 

The unusual feature in the hepatic parenchyma of the autopsy specimen of 
patients with viral hepatitis, but without massive hepatic necrosis, is a surprisfilg 
sparsity of intralobular inflammatory reaction. The conspicuous intralobular 
inflammation in viral hepatitis commonly observed by liver biopsy is the reason 
why the lesion is designated as hepatitis, although functionally the hepatoeellular 
alteration is more important (Popper, 1971). The relative sparsity of inflammatory 
infiltration in the necropsy specimen can be explained by a decreased rate of 
production of inflammatory cells in the dying patient (Weinbren, 1966) or by 
postmortal autolysis of the inflammatory cells, most of which are rich in digestive 
enzymes. Comparison with the biopsy specimen indicates the marked difference 
in the amount of intralobular inflammation. The lack of the inflammatory cells is 
apparently the reason why the common picture of viral hepatitis has not been 
described or recognized in autopsy specimens. 

The absence of the intralobular inflammation in the autopsy specimen shifts 
the attention to the alteration of the hepatocytes in which enlargement of nuclei 
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b 

Fig. 3a and b. Comparison of the biopsy (b) and autopsy (a) specimen of case 1 shows marked 
difference in the amount of intralobular inflammation. ( x 250, H and E) 

and of cytoplasm becomes a conspicuous feature, also present, but less well 
appreciated in the biopsy specimen. Similar changes have also been noted in 
autopsy specimens of massive hepatic necrosis. This reaction to injury involves 
hyperplasia of hepatocytes, but also hypertrophy or cell division. Mitoses have 
been recognized as an early feature in viral hepatitis (Bianehi et al., 1971). 
Increased numbers of mitoses may be found, and two-cell thick plates and 
particularly multinucleated cells as well as large nuclei are present. These changes 
involve also hepatocytes showing morphologic evidence of injury as suggested 
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b 

Fig. 4a and b. The autopsy (a) specimen of case 2, in contrast to the biopsy (b) specimen, 
shows lack of inflammation. ( × 250, H and E) 

by irregular clumping, vacuolization and bile pigmentation of cytoplasm. This 
indicates that  hepatocellular macroeytosis is not only a reaction of intact hepato- 
eytes to injury of neighboring cells, but involves also damaged cells. This may 
represent an example of damaged cells responding to injury by division (King, 
1966). The macro-hepatocytes contribute significantly to the marked variation 
of neighboring liver cells which is prominent in both autopsy and biopsy specimens 
and perhaps the most typical finding in acute viral hepatitis. 

While the variation of neighboring hepatocytes in this condition is the most 
conspicuous feature, other alterations of viral hepatitis may be present though 
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they  m a y  no t  be character is t ic  enough to make  the  diagnosis.  This includes 
acidophi l ic  bodies,  phagocy tos i s  ref lected in P A S  posi t ive  non-glyeogenie  ma te r i a l  
and  i ron  in Kupf fe r  cells, endophleb i t i s  of hepa t i c  vein  t r ibu ta r i e s  and  por t a l  
in f l ammat ion .  Collapse s t reaks  be tween  centra l  and  por ta l  canals  appear ing  as 
s t r a igh t  sep ta  have  been found  repea ted ly ,  ind ica t ing  the  ominous  prognosis  as 
po in t ed  out  b y  Boyer  and  K l a t s k i n  in descr ibing subacute  hepa t ic  necrosis. I n  
cases in which the  o ther  cr i ter ia  of v i ra l  hepa t i t i s  are in the  background ,  the  
descr ibed  hepa toee l lu la r  maerocytos i s  should raise the  suspicion of v i ra l  hepa t i t i s  
in the  au topsy  specimen,  to  be conf i rmed b y  o ther  his tological  cri ter ia .  
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