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The frequency of cirrhosis of the liver in 

infancy and childhood in India has been long 
recognized, but cases of disorder of the liver 

following a course simulating that of acute 
necrosis have not been reported very often in 
this country. Furthermore, the subject of 
cirrhosis has by no means been exhaustively 
studied, and a satisfactory explanation of many 
a feature of this illness is lacking. 
Recently we came across two cases?one of 

acute necrosis in a child aged seven and a half 
years and the other of cirrhosis of the liver in 
an infant aged one year?in the Carmichael 

Hospital for Tropical Diseases. Certain obser- 
vations were made on these cases, which are the 

subject-matter of this communication. 

Case 1.?N. R. B., a boy, aged years, was born of 

healthy parents at full time. He was a resident of 

Rampurhat in Bengal. There was no history of any 

previous serious illness, neither was there any history 
of drug or alcohol administration. He took the usual 

Bengali diet consisting of rice, vegetables, fish, eggs and 
milk. His parents, brothers and sisters are healthy. No 
member of the family has had any disorder of the liver, 
neither was there any history of syphilis. 
He had frequent, watery motions on the 10th Decem- 

ber, 1932; this condition continued for about 10 days, 
and is reported to have been relieved by the administra- 
tion of castor-oil emulsion. But he caught a chill and 
had a swelling of the right auricular region soon after. 
Following this he had a slow rise of temperature, 
enlargement of the liver, and jaundice. His condition 

improved considerably on a restricted diet containing! 
very little fat, and on receiving three injections 01 

emetine hydrochloride, grains 1/3 each, and a mixture 
containing salicylates. He was put back on to norrna 
diet as he had no symptoms for about a week. 
5th January, 1933, his condition became suddenly very 
much worse, as evidenced by the appearance of deep 

jaundice, swelling of the legs, and rapidly-developM? 
ascites. He was admitted to the hospital in thi 

condition on the 24t,h January, 1933. , 

On admission to the hospital the patient was f?un., 
to be a well-developed boy for his age. There 
deep jaundice of the skin and sclera, and oedema of tne 
lower extremities and eyelids. He looked marked^ 
anaemic. The abdomen was protuberant with a con' 

siderable amount of ascites. The liver was palpat"e' 
hard and smooth, but not tender. The spleen waS,n?p 
palpable. The tongue was clean and moist. Thef 
was neither caries of the teeth, nor pyorrhoea alveolafl 

? 

The tonsils were septic. The apex of the heart was 
1 

the fifth intercostal space at the left mammary 
and the precordial dullness extended to this line on tn 

left. There was a thrill and a presystolic murmur a, 
the apex. There was no evidence of disease 

0 

respiratory, nervous, or any other system. 

* Being a paper read at the British Medical Associa- 
tion (Calcutta branch) on the 21st April, 1933. 
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anuary reveaic^ ? _ 

-hrocytes, and 7,800 leucocytes -- millimetre, of which 88 per cent were polymorpho- nuclears, and 12 per cent lymphocytes. Fasting blood- sugar Was estimated to be 0.065 milligramme per cent he Wassermann reaction was negative and the blood was also negative for filaria. Microscopical examination ?/ the stool showed no parasites or ova. Culture oi he stool showed B. pseudo-carolinus. An examination of the urine done outside on the 16th January showed a/race of sugar. After the administration of 10 grammes ?} lffivulose and 15 grammes of glucose the urine showed 1{fvulose and bile pigment in fair quantities but no glucose; there was a trace of albumin but no casts 
patient was given no lajvulose and was put on ;ndwt consisting of two pints of milk, four ounces of 5' two ounces of butter, one egg, two oranges and ' 

jsht ounces of bread dailv. Urine examination showed ?? taction acid, no glucose, leucin or tyrosin, and no [t-Ptospirae. The other findings are shown in table 1 
- 
For the temperature, pulse rate, respiration urine reports vide figure 1. 

T 

24-1-33 Nil 4-+ xril 2?-l-33 Nil m Nil J? 2-2"-33 ?raC? +,+ + + Hyaline Trace + + ̂  
granular 4-2-33 

.. Nil ++ D?' 

L?vulose was tested by polarimeter. 

labl" " and 2ySS with a con.ro. case. 
Table II (vide figure 2) 

(Ten grammes of lsevulose bv mouth) 
Blood sugar, 
milligramme 
per cent. Fasting .. After 45 minutes 0.080 After 90 minutes 0.09 

After 135 minutes 0 095 
. . ??e .Wood sugar was estimated by the calonmetnc 

p by Dr. J. p. Bose. 
-mnined Progress.?!The condition of the patient remain 

S few days. His jWjJSfSta of insulin11 glven hypodlrmlCnfnducose by mouth, 

!?>><* and on ut and 3rd of'Febrnary he was given two o?f novUSCUlf injections of 055 and 0.50 ^'^g'^ces to as ̂ SUri ' increased the outpu CTt 28 <ST" in te mebewori and S& TCTo ?a l?^l SS^-tehl.*3Ld<bS February. No psy was Eermitted. 

Comment 
vJ'le cliJ>ical character of this case %ety much those described by Wallgren (1930), 

Bergstrand (1930), Williams (1923), Roman 
(1927) and Morgan and Brown (1927), in 
which the onset was like that of a benign 
catarrhal jaundice, then there was slight tem- 
porary improvement, followed by the sudden 
appearance of symptoms pointing to an acute 
insufficiency of the liver. These authors 

attempted to establish the relationship between 
epidemic catarrhal jaundice and toxic necrosis. 

Many chemicals, such as organic arsenicals, 
trinotoluene, phosphorus and chincophen, which 
arc known to produce acute necrosis, could be 
excluded in this case. Both epidemic and 

sporadic forms of Weil's disease being scattered 
throughout the country, leptospira infection 
should be considered as a possible stiological 
factor. But the clinical history and course of 
the disease, and also the absence of leptospira 
in the centrifugalized deposit of the urine of 
the patient from the 10th day onwards, provide 
strong presumptive evidence against its being 
due to leptospira icterohsemorrhagia3, although 
the negative findings might be of questionable 
value in some instances. Congenital syphilis, 
typhoid and para-typhoid fever, malaria, tuber- 
culosis, scarlet fever, diphtheria and pertussis 
can easily be excluded on the basis both of 

clinical and laboratory findings. 

Bergstrand (1930), and Findlay, Dunlop and 
Brown (1931) have expressed the view that 

epidemic catarrhal jaundice is probably due to 
a virus infection, which though pathogenic for 
man cannot be inoculated into experimental 
animals. It is possible that acute necrosis of 
the liver is due to super-added toxaemia in a 

patient whose liver has been previously damaged 
by such virus and has not recovered fully after 
a primary attack. Opie (1910) found acute 

hepatic necrosis from a combined action of 

chloroform and B. coli. Hurst and Hurst (1928) 
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produced more marked changes by combining 
the action of manganese chloride and B. coli. 

Findlay et al. (1931) showed that the extent of 
necrosis is far greater with combined arsaphamin 
and B. coli than with either of them alone. 
One of us (S. P. B.) observed in a fair number of 
cases of infantile cirrhosis of the liver, secondary 
infections with streptococci, B. coli, B. fcecalis, 
etc., and isolated them from the puncture fluid 
of the liver and in some instances confirmed 
these findings by post-mortem examination. 
Moon (1932) has conclusively demonstrated 

streptococci in histological specimens of the 
liver and Bergstrand recovered Streptococcus 
viridans in pure form from the duodenum. 
Macdonald (1918) reported secondary infection 
with streptococci in acute necrosis of the liver. 

In this case streptococcal infection on the top 
of a catarrhal jaundice is a reasonable possibil- 
ity, although a definite proof is difficult to get. 
There was no jugular pulsation in the, neck and 
the boy suffered no distress whilst lying on his 
back. There was an enlarged heart with a 

valvular lesion, but there was no tenderness of 
the tip of the fingers or toes, no sign of embo- 
lism, spleen neither enlarged nor tender, no 

arteritis of peripheral vessels, no finger clubbing, 
and no petechia? noticed. The cardiac lesion 

was not recent and was probably connected 
with the throat infection. The rhythm was 
regular?90 per minute. There was no extra- 

systole. The deep jaundice, the irregular rise 

of temperature, and cedema of the whole body 
could not be attributed to a cardiac lesion- 
A marked disturbance of the functions of the 

liver is demonstrated by the results of the 

isevulose-tolerance test, it has been universally 
accepted that in healthy subjects the blood- 
sugar level shows hardly any variation after the 
administration of Isevulose, but in disorders 01 

the liver alimentary hyperglycemia is noticed- 
It will be seen that in this case the blood-sug^ 
level has increased 35 milligrammes per ceo 
over the initial value which is far from norffla1, 
Poynton and Wyllie (1926) noted blood-sugar 

value, which is ' 

slightly below the aveif gjr 
being 0.053 and 0.056 respectively' in 
cases. The initial blood-sugar value in 

^ 
case, namely 0.065, is definitely belo^' J 
average in this country. Mann (1927) reP?rvep 
in a recent paper that the complete or e 

^ 
incomplete extirpation of the liver in eXP-0<r, 
mental dogs produces loss of sight and hear ^ 
and coma with concomitant development ^ 
hypoglycemia, ending in death. This c?n 

avoided by repeated administration of sU? 
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In our case the symptoms 
of hypoglycemia and 

insulin shock were prevented for 
a time by the 

repeated administration of glucose, 
but after a 

certain length of time the patient 
developed 

loss of sight and hearing, 
and coma supervened 

ending in death. This might 
be due to the 

sudden disability of a large 
portion of the 

liver 

resembling a partial extirpation, as 
in experi- 

mental animals, because 
the train of symptoms 

simulated very much those produced 
in experi- 

mental animals. 
In our case the almost 

constant presence 
oi 

ffivulose in the urine except just 
before death 

is remarkable. Then sugar 
that was reported 

0 be present in the urine 
on the 16th 

January 

was perhaps lsevulose, as 
it was not polanmetn- 

cally examined at the time. 
Lsevulose was 

ex- 

ited in the urine both on 
a mixed diet 

and 

on administration of lsevulose by 
mouth, ancl 

therefore it could not be considered 
that it was 

?nly a diminished hevulose 
tolerance, as 

is seen 

]n functional disorders of 
the liver, 

but Icevulose 

diabetes, because hevulose 
was present even 

on 

starvation or when a mixed diet was given. 

** arkany (1927) reported such 
an instance 

ot 

essential lamilosuria in a 
child suffering 

from 

cirrhosis of the liver of tuberculous origin, 

^arrenschen (1922) also reported a case and 

collected eleven others from 
the literature. 

, P is thus seen that 
the carbohydrate 

meta- 

?ollsm is markedly disturbed 
in this instance. 

Associated with lsevulosuria there is definite 

nypoglycaemia, which can 
be reasonably 

com- 

pared with the glyesemic reaction 
of the diabetic. 

n oral administration of 
lsevulose, theie 

is 

^e of blood-sugar 
level, which 

is not seen 
m 

normal subjects. This disturbance 
is un- 

itedly due to changes 
in the 1Jve1^ 

Perhaps can be explained only 
on the following 

assumptions 
A 

a 

int 
Inability of the liver 

to convert lsevulose 

o dextrose or glycogen. 
? Inability to store glycogen. 

? ,?he positive van den 
Bergh reactions 

both 

direct' and ' indirectwhich suggest 
obstruc- 

tion of the bile passages 
with fair degree of 

jaunH*damage? and 
the cliri0al S1fQS' Xooint 

jaundice, ascites, enlarged 
liver, etc., all point 

'inn+l?SS border of 
the liver, 

and lsevulosuria 
is 

thp r61 manifestation 
of this disorder That 

he hver was poor in glycogen 
store is obvious, 

vlCaT blood-sugar 
level on tub* 

was 

ery low. 

, 
Case 2 fi- t u 

12 months, was 
born of 

no m; 
e P^rents are healthy 

and the svDhilit= 
10 miscarriages There is no history oi sypnins, 

ugn and, on the fith fever Three days 
later he is 

^Ported to have pas-ed ereyish 
stools and 

on the 12th 

Feb?ary he deSpM faundice, which gradually 

deepened. On the 16th January he was admitted to the 
hospital with deep jaundice, ascites and in a very low 
condition. For the temperature, pulse rate, respiration 
and body weight vide figure 3. 

On admission to the hospital the patient was found 
to be deeply jaundiced and emaciated. He presented 
an anxious, irritable and anaemic appearance. Muscles 
and subcutaneous fat were very much reduced and 

turgor was severe. The skin and conjunctivae were tinged 
deep yellow. Veins were dilated and prominent on the 
chest and abdomen, and showed centripetal distribution. 
The fontanelle was open and two finger-breadths in 
width. The child had not cut any teeth. He could not 

sit, stand, nor speak. His body-weight was 12.8 pounds 
and height 27 inches. The abdomen was protuberant, 
its girth being 17.75 inches, with ascites. The liver was 
enlarged two finger-breadths below the costal margin. 
It was hard, uniformly smooth and not tender. The 

spleen was just palpable. The thorax was symmetrical 
and moved equally on both sides with respiration. 
Signs of bronchitis were present in both the lungs. 
There was no evidence of disease of the nervous or any 
other system. 
Investigations.?Van den Bergh's test was strongly 

positive both for 
' direct' and ' indirect' reactions. On 

examining the blood on the 17th January the erythro- 
cytes amounted to 3,150,000 and leucocytes 36,900 per 
cubic millimetre of which 83 per cent were poly- 
morphonuclears. 14 per cent lymphocytes, 1 per cent 
mononuclears and 2 per cent eosinophiles. Haemoglobin 
was 50 per cent. The Wassermann reaction was 

negative. Microscopical examination of the stool 
revealed nothing except the ova of trichuris. and culture 
of the stool showed B. pseudo-carolinus. The fat- 
content of the stool was found to be 2.26 per cent total 
fat, of which 1.06 per cent was saponified fat, 1.16 per 
cent non-saponified fat, 0.62 per cent fatty acid and 
0.44 per cent neutral fat. Urine examination showed 
nothing, but laevulose appeared on the administration of 
10 grammes of laevulose by the mouth. On culturing 
a catheter specimen, B. pseudo-carolinus, non-lactose 

fermenters and some fine colonies of streptococci were 
noticed. The results of the laevulose-tolerance test are 

given in table III. 

Rontgenological examination of the skeletal bones 
showed no rickety or syphilitic change (vide skiagram). 

Figure 4 
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Table III (vide figure 4) 
(Ten grammes of lsevulose by mouth) 

Blood sugar, 
milligramme 
per cent. 

Fasting .. 0.149 

After 45 minutes 0.190 

After 90 minutes 0.280 

After 135 minutes 0.220 

Progress.?His condition improved transiently on 

administration of three drachms of glucose by the 

mouth, and giving 3 to 7 units of insulin hypodermically 
daily. About a week after admission he developed 
constipation and troublesome t3rmpanitis, and died on 
the 1st February, i.e., within 4 weeks of the onset of 
the first symptom. The course of the disease is 
represented graphically in figure 3 and a picture of the 
patient is seen in figure 5. No autopsy was permitted. 

Comment 

The diagnosis of this case did not offer much 
difficulty as almost all the classical signs and 
symptoms of cirrhosis of the liver, namely, 
ascites, dilatation of the abdominal veins, jaun- 
dice, enlargement of the liver and clay-coloured 
stools, were present. Poynton and Wyllie 
(1926) mention that special features related 
to cirrhosis of the liver in childhood are infan- 

tilism, familial incidence and haemorrhages. 
Although the familial occurrence and hemor- 

rhages have not been noticed in this case the 

signs of infantilism were distinct and unmis- 
takable. Small stature, delayed dentition, open 
fontanelle, and inability to sit, stand or speak, 
might be considered as of rickety origin but 

rontgenological examination of the skeletal 
bones revealed none of the characteristic 

changes of rickets. In figure 6, if the skiagram 
of the wrist of this case is compared with that 
of a case of rickets, the difference will be 

obvious to all. In contra-distinction to the view 
of Naegeli and his collaborators (1931) who 
observed leucopenia and characteristic granules 
in the mononuclears, and also to the Mexican 
series of cases where leucopenia was observed) 
we have found leucocytosis in this case as well 
as in many other similar cases. The course of 

the disease in this instance was unusually rapid 
and this is perhaps due to the fact that the 

patient was debilitated and had been artificially 
fed from the very beginning. On the basis of 

clinical and laboratory findings, it is impossible 
to distinguish this case imported from South 
India from those seen locally. Strongly posi' 
tive ' direct' and ' indirect' van den Berg" 

reactions suggest that there was both obstruc- 
tion of the bile passages and destruction of the 

liver cells. There was also definite sign 0 

hepatic inefficiency, as shown by the lsevulose' 
tolerance test. As will be seen from the 
there was very marked deviation of the bl?0^ 
sugar level, after the administration of 1 

grammes lsevulose. The rise amounted to 

much as 131 milligrammes per cent over tfl 

initial blood-sugar level as compared to y1 
rise in normal cases. Hyperglycsemia is als. 
a notable feature which is seen in this case 
well as in others of a similar nature. 

The search for an explanation of 
cirrhosis has given rise to much speculati0/1^ 
Known causes of this disease, syphilis, ^ 
alcohol habit, tuberculosis, malaria, kala-azar' 
congenital malformations of the hepatic syste#> 
and acute infections, the role of which has bee 

particularly stressed by Osier (1903), could 
& 

Figure 5 Figure 5 
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definitely excluded. A parasitic type of 

cirrhosis is known, in which various forms of 

schistosome are concerned. No parasites or 

ova were discovered in this case. In man\ 
^uch cases where the origin remains obscure, a 

toxin of chemical, metabolic m ,^2) suggested f perhaps at work. Rolleston \ 
^ toxa)nua, 

a local result of a chroni 
^ smaller S lhe conveyance of the 

|iepatic artery ? 

oile ducts by means of, ?fpr 0f the poison. Theories differ as to the chara 
.g pr0duced 

it is likely that a toxic su s 

^liieh might act 
under 

certain circumstances, 
-oaadt (1930) 

a 
Provocative agen? 

reatly and for 
thought that conditions, wlll? * 

ptsion of mtes- 

a long period increase the co 
^verj result in 

.nal ammonia into urea by 
? 

amount 01 
drrhosis. A diet containing <? 

, , 

diet, would 
nitrogen, such as strictty veg 

i-^cUlties beset 
then act in this way. ^any 

tj0^0gy of the 
^he 

determination of the exa 
stage 01 

cirrhosis of the liver. At the P 
^ gtate any 

?ur 
knowledge it is imp?sslDJ? 

p origin and 
thing definite about the n<x 

'ulUSt be left 
Pathogenesis of these cases. 

determination. 

t0 the future for discussion and deter 
(Continued at loot ol next column 

(Continued from previous column) 
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