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Massive synchronous B-cell necrosis causing Type 1 (insulin-dependent) 
diabetes -- a unique histopathological case report 
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Summary. A 22-year-old Chinese male died in hyperglycae- 
mic coma following a 36-h illness. The only significant 
pathological findings were in the pancreas where there was a 
heavy diffuse infiltrate of lymphocytes admixed with numer- 
ous eosinophils, macrophages and polymorphs. There ap- 
peared to have been massive, recent, synchronous necrosis of 
insulin-secreting B cells with no destruction of any other 
pancreatic parenchymal cells. The biochemical findings of 

severe hyperglycaemia, insulinopoenia, but a normal glyco- 
sylated HbA1 were compatible with an acute onset to the pat- 
ient's diabetes. These features contrast with the very much 
slower destruction of B cells associated with insulitis seen in 
"classical" Type 1 (insulin-dependent) diabetes. 
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It  has long been held possible that  viruses may  be in- 
volved in the aetiology o f  some cases of  Type I (insu- 
l in-dependent)  diabetes. A Coxsackie B4 virus was iso- 
lated f rom the pancreas  of  a 10-year-old boy  who 
presented in hyperglycaemic ketoacidosis and who 
died 8 days later [1]. The virus which was cultured was 
later shown to cause diabetes when  injected into cer- 
tain strains of  mice. In  a second case report  a 5-year- 
old girl developed diabetes 19 days after heart  surgery 
[2]. She died in coma  and there was immunohistologi-  
cal evidence of  Coxsackie  B virus in the pancreat ic  is- 
lets. Serological studies have also been  done  on pat- 
ients with newly diagnosed Type 1 diabetes and  these 
have shown raised titres to Coxsackie  B viruses in a 
propor t ion  of  cases [3-5]. Initially it was thought  that  
viral- induced diabetes would cause a massive simulta- 
neous destruction of  insulin-secreting B cells and that  
the seasonali ty of  presentat ion of  Type I diabetes 
might  be  related to the seasonali ty of  viral infections - 
a situation akin to poliomyelitis.  However ,  with the 
demonst ra t ion  that  islet cell antibodies m a y  be present  
for  years before presentat ion of  the disease [6] and the 
finding of  residual C-pept ide  secretion in the majori ty 
o f  patients 2 years after presentat ion [7], it has become  
accepted that  B-cell killing in the pancreas  takes place 
over  m a n y  years in the vast majori ty  o f  patients with 
Type 1 diabetes. It  has more  recently been  p roposed  
that  Coxsackie  B viruses m a y  not  be involved in a di- 
rect cytopathic  effect on B cells but  may  stimulate an 
au to immune  reaction to B cells [8]. 

We report  the histological findings in the pancreas  
of  a patient  who died o f  insul in-dependent  diabetes in 
w h o m  there appeared  to have been a total and almost  
s imultaneous destruction of  B cells. The histological 
features were suggestive of  a viral aetiology. 

Case report 

The patient was a 22-year-old Chinese male who gave a 36-h history 
of abdominal discomfort and vomiting. Prodromal diabetic symp- 
toms such as polyuria, polydypsia and weight loss were lacking. 
There was no significant past medical history and no familiy history 
of diabetes. He had not knowingly taken any drugs or toxins. On ad- 
mission to St.Mary's Hospital, London, he was hypotensive and 
dehydrated. His blood biochemical findings were as follows: 
Na,111 mmol/1; 14,,7.7 retool/l; glucose, 92 mmol/1; amylase, 
148 Somogyi units/100 ml (Normal less than 180); arterial blood: 
pH, 7.1; pCO2, 16 mm Hg; pO2, 70 mm Hg; bicarbonate, 3.5 mmol/1; 
Base excess - 22.9. He had a cardio-respiratory arrest 1 h after ad- 
mission and resuscitation was unsuccessful. Other investigations 
which were done on blood taken prior to death included the follow- 
ing: plasma insulin, less than 2 mU/l (normal range 3-30) and a test 
for islet cell antibodies which proved negative. Unfortunately, no se- 
rum was sent for viral serological studies. A post mortem examina- 
tion was performed 34 h after death. Blood taken at that time 
showed a glycosylated HbA1 of 7.1% (normal less than 8%). Patho- 
logical findings at autopsy included pulmonary congestion, small 
erosions in the stomach associated with the presence of some altered 
blood, and approximately 200 ml of slightly blood-stained fluid in 
the peritoneal cavity. All other organs, including the pancreas, were 
thought to be macrosopically normal. Liver, spleen, prostate, adre- 
nal, aorta, thyroid, heart, lung, pancreas, kidney, testis, pituitary, stom- 
ach, brain and meninges were all sampled histologically. In the lung 
there was evidence of alveolar haemorrhage and there was a moder- 
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Fig. 1. Pancreatic lymphoid infiltrate. The section has been stained 
by indirect immunoperoxidase using PD7/26 as primary antibody. 
There is a diffuse infiltrate of lymphoid cells with little evidence of 
accentuation around islets (x 60) 

ate degree of fatty change in the liver. However, no evidence of hep- 
atocellular necrosis was seen. The kidneys were normal apart from 
focal hyaline change affecting afferent arterioles in less than 1% of 
glomeruli. The remaining organs, with the exception of the pancreas, 
were unremarkable. :; 

Materials and methods 

Four micron serial sections were cut from the two blocks of formalin 
fixed paraffin embedded pancreas. Section one was stained by 
haematoxylin and eosin and section 7 by carbol chromotrope meth- 
od (a specific stain for eosinophils). Sections two to six were stained 
by indirect immunoperoxidase techniques using the following pri- 
mary antisera: guinea pig anti-insulin (Wellcome, Dartford, UK) 
rabbit anti-glucagon (Guildhay, Guildford, UK) rabbit anti-somato- 
statin (RIA UK Ltd., Tyne & Wear, UK), rabbit anti-pancreatic poly- 
peptide (Metachem Diagnostics Ltd., Northampton, UK), mouse 
monoclonal antibody PD7/26, which is directed against the T200 
leucocyte common antigen, present on all lymphocytes [9] (gift from 
Dr. D.Y. Mason, Oxford, UK). The following bridges for the indirect 
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techniques were used: peroxidase-conjugated rabbit anti-guinea pig, 
swine anti-rabbit and rabbit anti-mouse immunoglobulins (Dako, 
High Wycombe, England). The reactions were developed using 
diaminobenzidine as substrate. 

Attempts were made to develop an immunohistochemical tech- 
nique capable of demonstrating the presence of Coxsackie B viral 
antigens on formalin fixed human autopsy tissues known to be in- 
fected with the virus. This proved unsuccessful. 

Statistical analysis 

Glycosylated HbAt was measured using the Glytrac kit 
(Coming Medical). The method used was that advised 
by the manufacturers. 

Results 

Pancreatic histology 

The most striking abnormality was a diffuse inflamma- 
tory cell infiltrate affecting both the exocrine and en- 
docrine pancreas but with little evidence of accentua- 
tion around islets (Fig.l). The infiltrate consisted 
predominantly of small lymphocytes but with a moder- 
ate scattering of eosinophils, macrophages, and occa- 
sional mast cells (Fig.2). Polymorphonuclear leuco- 
cytes were present but were less frequent than eosino- 
phils. Plasma cells were absent. There was no convinc- 
ing evidence of acinar cell necrosis and in keeping with 
this there was no evidence of fat necrosis in the sur- 
rounding peripancreatic adipose tissue. Duct inflam- 
mation was absent. Significant abnormalities were pre- 
sent in the islets which were affected diffusely through- 
out the pancreas. Approximately one-third of the 
330 islets available for study were indistinct on haema- 
toxylin and eosin staining due to local oedema 
(Fig. 3 a). Glucagon-secreting A cells and somatostatin- 
secreting D cells had not been destroyed in these islets 
and the cords of these cells were widely separated, as 
they would be in a normal islet (Fig. 3 b). In between 
the cords of these cells there was some eosinophilic de- 
bris but endocrine cells showing obvious morphologi- 
cal signs of necrosis were not convincingly seen. There 
had been massive loss of B cells such that single B cells 
were present in only two islets (Fig. 3 c). The remaining 
islets were smaller, more compact and more readily 
discernable (Fig.4a). They closely resembled the insu- 
lin deficient islets of classical Type 1 diabetes, in that 
B cells were never demonstrable and the cords of 
A cells had become closely approximated (Fig.4b). 
Pancreatic polypeptide-secreting PP cells were rare in 
both blocks of pancreas since the tissue had been tak- 
en from the PP-poor lobe. 

Discussion 

The pancreatic pathology in this case was different 
from that found in "classical" Type I diabetes in sever- 
al respects. Firstly, the degree of exocrine inflamma- 
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Fig. 2. Details of the pancreatic 
inflammatory infiltrate. In addi- 
tion to small lymphocytes eosin- 
ophils are also present. (Carbol 
chromotrope x 310) 

Fig.3a. An example of an oe- 
dematous swollen islet. The out- 
line of the islet is indistinct and 
there is an inflammatory infil- 
trate which includes eosinophils. 
Acinar cell necrosis is absent. 
(Haematoxylin and eosin 
x 150) 

Fig.3b. This adjacent section 
to that shown in Figure 3 a has 
been immunostained for gluca- 
gon. A cells are preserved and 
the cords of these cells are sepa- 
rated, as they would be in a nor- 
mal islet (•  150) 

Fig.3e. This adjacent section to 
that shown in Figure 3 b has 
been immunostalned for insulin. 
One residual insulin containing 
cell is present in the middle of 
the picture. Some immunoreac- 
tive insulin, apparently not in a 
cell, is present below this (ar- 
row) ( x  380) 

tion was striking, with little evidence of accentuation of 
inflammatory cells around islets. While chronic inflam- 
matory cells have been noted in the exocrine pancreas 
before in patients with recent-onset Type i diabetes the 
degree of inflammation has always been distinctly less 
[10]. Secondly, the presence of large numbers of eosin- 
ophils in the inflammatory infiltrate in Type 1 diabetes 
has never previously been recorded. Thirdly, although 
cases of recent onset Type 1 diabetes have been seen in 

which no B cells were present [10, 11] the swollen insu- 
lin deficient islets in the present case were quite atypi- 
cal. 

It has been noted that in alloxan induced B-cell ne- 
crosis in rabbits there was total B-cell necrosis within 
hours of administration of the drug. Five days later all 
trace of B cells had gone and the remaining A and 
D cells had approximated to each other to form com- 
pact insulin deficient islets [12]. Thus the compact insu- 
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Fig.4a. Compact insulin deficient islets. Four readily discernible islets are present (Haematoxylin and eosin • 130) 

Fig.4b. This adjacent section to that shown in Figure 4a has been immunostained for glucagon. A cells are preserved and the islets are more 
collapsed than that shown in Figure 3b. Insulin secreting B ceils were not found in these islets ( x  130) 

lin deficient islets seen in the present case could prob- 
ably have formed following massive B-cell necrosis 
within the week prior to the patient's death. The ap- 
pearance of the swollen oedematous insulin-deficient 
islets would be compatible with islets in which there 
had been slightly more recent B-cell necrosis but in 
which the residual non-B cells had not yet come 
together to form collapsed insulin deficient islets. The 
finding of striking hyperglycaemia, hypoinsulinaemia 
and a normal glycosylated HbAa would all be compati- 
ble with such a scenario. 

It is fully recognised that there is no proof in this 
case that the B-cell death was due to a cytopathic viral 
infection. The absence of any history of drug ingestion 
and the lack of any necrosis in liver or kidney help to 
make toxic damage to the B cells, as a result of a 
chemical poison, less likely. 

There is little information in the literature on the 
histopathological features of mumps infection of the 

pancreas but, at least in the neonatal period, it has 
been shown that Coxsackie B viral infection can cause 
lytic damage to pancreatic B cells as well as other islet 
endocrine cells [13, 14]. Eosinophils have not previous- 
ly been associated with inflammation due to Coxsackie 
infection. However, one of us has had the opportunity 
to examine 12 pancreata from children under 1 year of 
age who died of culture proven Coxsackie B viral myo- 
carditis. Pancreatic endocrine cell necrosis was present 
in four patients; and in two the inflammatory cell infil- 
tration in both pancreas and heart showed a striking 
number of eosinophils [15]. Thus, the presence of eo- 
sinophils in the pancreas in the present case would at 
least be compatible with an aetiology such as Coxsack- 
ie B viral infection. 

The two fatal cases of Type 1 diabetes in whom 
Coxsackie B virus was demonstrated in the pancreas 
were both atypical of Type 1 diabetes clinically and 
had a different histological appearance from this pre- 
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sent case. The child reported by Yoon et al. [1] had 
clinical evidence of aseptic meningitis and Coxsack- 
ie B viral protein was demonstrated in CNS cells in the 
brain stem. The child reported by Gladisch et al. [2] 
had severe viral myocarditis in addition to diabetes. 
Both encephalitis and myocardifis are distincly un- 
usual accompaniments to the presentation of Type 1 
diabetes. The pancreatic pathology of these two cases 
has been reviewed by Gepts [16]. He found much less 
severe exocrine inflammation than that seen in the pre- 
sent case. Also insulin containing islets were plentiful 
and insulitis was present. Thus there are several points 
of  difference between the findings in these previously 
reported cases and the one recorded here. 

It is now recognised that in typical cases of Type 1 
diabetes killing of B cells takes place over a long peri- 
od of time [6, 7, 10, 17, 18]. It has been argued that in 
the present patient the B cells may have been killed 
over as short a time period as 1 week. This case came 
to light during a survey of all deaths in young diabetic 
patients in the United Kingdom over a 25-year period 
[10]. It is unique in this collection and yet, because of 
the severity and speed of the B-cell destruction, cases 
such as this would be expected to be over-represented 
in any autopsy series. This serves to emphasise that if a 
virus can cause a massive cytopathic effect of  pancre- 
atic B cells, as has been suggested in this case, it must 
be a very rare event indeed. 
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