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Summary. In eleven cases thirteen pancreatic islet cell adenomas were found in autopsy 
material from 1366 adult cases. Ten of the adenomas were solitary, while 3 small adenomas 
were observed in a single case. Another four possible solitary adenomas were observed, but 
their identity was uncertain owing to marked fibrosis. 

All the adenomas contained A 2 (A) 1 cells but no B (B) 1 cells. Nine of them also contained 
A 1 (D) 1 cells. The majority of cells in the adenomas were A 2 cells or cells which did not stain 
with any of the techniques used. 

The 4 possible adenomas contained islet cells (Ai, A2, B) in different proportions. With 
one exception the patients with adenomas and possible adenomas were 65 years of age or 
older, and in some of these cases adenomas or hyperplasias were also found in other endo- 
crine organs. The frequency of gastroduodenal ulcers or scars in the cases with adenoma or 
possible adenoma did not differ notably from that found in the cases without pancreatic 
adenomas. 

Among the cases with pancreatic adenoma and possible adenoma there were 3 patients 
with maturity onset diabetes mellitus, but otherwise no clinical symptoms of endocrine 
disturbances were noted. 
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Introduction 

The symptoms of active endocrine tumours  arising from cells of the islets of 
Langerhans  are well known.  I t  is probably  rare, therefore, for such a tumour ,  

giving hormonal  symptoms,  to pass undiscovered. I n  most  cases the  diagnosis 
is followed by  excision of the tumour .  The n u m b e r  of islet cell turnouts  to be 
found in  autopsy  material  will therefore be small. These will consist of tumours  
t ha t  have not  been diagnosed, tumours  diagnosed but  for some reason not  re- 
moved, and  mal ignan t  tumours  tha t  have recurred after excision. Studies of the 
f requency of islet cell tumours  in  autopsy  mater ial  have been reported by  Nicholls 
(1902), Pappenhe imer  (see Whipple and  Frantz ,  1935), Korps  (1939), F ran tz  
(1959), War ren  and  Le Compte (1966), Becher (1971). I n  these reports, however, 
there has been no classifica$ion into different types  with regard ~o cellular compo- 
sition. The aim of the present  invest igat ion was to s tudy  both the f requency of 
such tumours  and  the different types  of cells of which they  consisted, in an  
unselected series of autopsy cases. 

* Supported by grants from the Swedish Medical Research Council (Project No. 102). 
1 According to Wiesbaden/Bologna pancreatic cell terminology. 
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Material and Methods 

The investigation was performed on 1366 adult  human autopsy cases (625 females and 
741 males). During randomly chosen periods of weeks or months  the  pancreas from all adul t  
autopsy cases was thoroughly examined (see below). The autopsy cases came mainly from a 
Univers i ty  hospital, bu t  also from a community hospital, two long-stay hospitals and  a 
psychiatric hospital. 

The pancreas was excised whole and  was cut into sections as th in  as possible. The thickness 
varied with the  consistency, from a few mm in the best cases to 5-10 mm in the poorest. 
All nodules suspected of being tumours  were subjected to light-microscopic examination.  
The other endocrine organs were also examined macroscopically and  unclear patho-anatomic 
changes were invest igated microscopically. Where changes were found, only those observed 
in cases with  islet cell adenoma or possible islet cell adenoma are described in this  report.  

In  all 1366 cases a thorough macroscopic examinat ion of the  gastric and duodenal mucosa 
was performed with respect to ulceration or ulcer scars. In  cases where the  findings were 
doubtful  microscopic examinat ion was carried out. 

The tissue specimens were fixed in 10% formalin and  the  pancreatic tumours  were also 
fixed in Bouin's  solution in most  cases. The t ime intervals between death  and  tissue fixation 
varied between 8 and  48 hours. (4 hours after dea th  the  bodies were stored at  + 4 ~ to + 6 ~ C.) 
The specimens were dehydrated,  embedded in paraffin and  sectioned a t  5 V. 

The van  Gieson stain was used as the  routine technique. For demonstrat ing B cells the  
Gomori aldehyde stain, as modified by  Maske (1955), was mostly used, with  ponceau fuchsin 
as a counterstain ( t tul tquist ,  1962). In  some cases the  chrome alum.haematoxyl in technique 
(Gomori, 1941), with  ponceau fuchsin as a counterstain,  and the  pseudoisocyanine method 
(Schiebler and  Schiessler, 1959) were also used. 

For  demonstrat ing A 1 cells the  Davenpor t  alcoholic silver n i t ra te  procedure as modified 
by HellerstrSm and Hel lman  (1960) was used. 

As A s stains the  Bodian silver proteinate methods as modified by  Hellweg (1955) and  the  
Grimelius silver n i t ra te  stain (1968) were employed. For demonstrat ion of amyloid the  sections 
were stained with alkaline Congo red (Puchtler et al., 1962) and examined in a polarization 
microscope. 

I n  one case no sections were available for silver staining. In  this  case van  Gieson stained 
sections were scraped from the  slides with  a razor blade and embedded in Epon. Ul t ra th in  
sections were then  cut with  an  Ultrotome,  contrast-stained with uranyl  acetate and lead 
citrate and  examined in an  electron microscope (Zeiss EM 9) a t  60 kV. 

Results 

F r o m  a b o u t  240  a u t o p s y  cases  g r e y i s h  w h i t e  t o  w h i t e  p a n c r e a t i c  n o d u l e s  

w e r e  t a k e n  fo r  m i c r o s c o p i c  e x a m i n a t i o n .  T h i r t e e n  of t h e s e  n o d u l e s ,  f r o m  11 cases ,  

we re  i d e n t i f i e d  as  e n d o c r i n e  a d e n o m a s .  I n  a f u r t h e r  4 cases  c h a n g e s  w h i c h  we re  

p o s s i b l y  a d e n o m a t o u s  w e r e  f o u n d .  T h e  m a j o r i t y  of t h e  r e m a i n i n g  p a n c r e a t i c  

n o d u l e s  c o n s i s t e d  of s ca r  t i s s u e  b u t  o c c a s i o n a l l y  n e c r o t i c  a d i p o s e  t i s sue ,  a n g i o m a s  

a n d  m e t a s t a s e s  f r o m  e x t r a p a n c r e a t i c  c a n c e r  we re  a lso  o b s e r v e d .  

T h e  m e a n  age  of t h e  1351 cases  n o t  c o n t a i n i n g  p a n c r e a t i c  a d e n o m a s  or  

p o s s i b l e  a d e n o m a s  w as  67 y e a r s  (ma le  66, f e m a l e  68). 

A d e n o m a s  

I n  10 cases  t h e  a d e n o m a s  w e r e  so l i t a ry ,  w h i l e  i n  one  case  3 s m a l l  a d e n o m a s  

o c c u r r e d  ( T a b l e  1 A). S ix  of t h e  s o l i t a r y  a d e n o m a s  w e r e  f o u n d  i n  w o m e n ,  w i t h  
a r a n g e  of 65 t o  85 y e a r s  a n d  a m e a n  age  of 72 yea r s .  T h e  m a l e  cases  r a n g e d  

b e t w e e n  5 6 - 7 8  y e a r s ,  w i t h  a m e a n  age  of 66 yea r s .  
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F ive  of the  so l i t a ry  adenomas  were loca ted  in the  ta i l  of the  pancreas  and  2 
in the  body.  I n  3 cases the  local izat ion was not  noted.  I n  the  case wi th  3 adenomas  
one was loca ted  in the  body  of the  pancreas  and  2 in the  tail .  

The adenomas  were all a p p r o x i m a t e l y  spherical  and  the i r  d iameters  va r i ed  
be tween  3 and  8 mm, a p a r t  from one of the  so l i t a ry  adenomas  and 2 of the  3 
adenomas  found  in the  same case, where the  d i ame te r  was only  about, 1 ram. 

Microscopic Observations: All the  adenomas  were well de ma rc a t e d  from the  
sur rounding t issues except  one, in which the  per ipheral ,  but  not  the  centra l  
par t s  were fibrotic.  A p a r t  from this  one, the  adenomas  were comple te ly  or a lmost  
comple te ly  encapsula ted .  The capsule was usual ly  thin.  I n  one a de noma  budding  
of small  tu rnou t  cell dus t e r s  was seen in the  capsule. 

The a r r angemen t  of the  pa renchyma l  cells was p r e domina n t l y  t r abecu la r  
(Fig. 1). I n  some of the  adenomas  clusters of cells or more solid cell areas  were 
observed.  Ins ide  2 adenomas  a few tubu la r  format ions  l ined b y  columnar  epithe-  
l ium were also seen. 

I n  most  adenomas  the  pa renchyma l  cells were m o d e r a t e l y  rich in cytoplasm,  
bu t  in the  cells in 2 of the  so l i ta ry  adenomas  the  cy top lasm was more  sparse.  
Some pa renchyma l  cells in a few of the  adenomas  showed f inely vacuol ized 
cy toplasm.  

I n  2 cases the  t u m o u r  cell nuclei  were hype rch romat i e  and  s l ight ly  poly-  
morphic,  while in the  o ther  cases a monomorphic  nuclear  p a t t e r n  was seen. I n  
no adenoma  were mi toses  observed.  

The s t roma was sparse ly  to mode ra t e ly  well developed,  wi th  the  except ion  
of one adenoma  with  considerable fibrosis in the  per iphery .  I n  a few adenomas  
amylo id  subs tance  was seen. 

I n  all 13 adenomas,  A2 cells were found (Fig. 2) bu t  no B cells. I n  9 of the  
adenomas  A 1 cells were also observed.  I n  Table  1 A semiquantitative eva lua t ion  
of the  f requency  of A 1 and  A 2 cells is presented .  I n  4 adenomas  the  m a j o r i t y  of 
the  cells were A2 cells. The A 1 cells in the  tumours  were few in n u m b e r  wi th  the  
except ion  of one adenoma,  where a lmost  half of the  t umour  cells were of the  A s 
type .  The  m a j o r i t y  of t u m o u r  cells (Table 2) in most  of the  adenomas  did no t  
s ta in  wi th  a n y  of the  s ta in ing techniques  used. 

I n  the  adenomas  the  A s cells were e i ther  diffusely sca t te red  or loca ted  in the  
pe r iphe ry  of t rabecu lae  or cell clusters. I n  one adenoma  the  centra l  and  peri- 
phera l  zones conta ined  an  abundance  of A s cells, while an in t e rmed ia te  zone 
conta ined  only  a few cells of this  type .  I n  most  cases the  A 1 cells were diffusely 
sca t te red  or concen t ra t ed  to  ceJ~ain areas. I n  the  A 2 cells the  cy toplasmic  s i lver  
granules  were e i ther  diffusely sca t te red  or concen t ra t ed  to  the  per iphera l  pa r t  of 
the  cell facing capil lar ies  or s t roma.  

The ceils t ha t  fo rmed the  above  men t ioned  t ubu l a r  s t ruc tures  in a few of the  
adenomas  showed a posi t ive  reac t ion  to  a ldehyde  fuchsin. 

The  e lec t ron microscopic  examina t ion  revea led  t h a t  the  t u m o u r  cells conta ined  
secret ion granules  of the  A 2 t y p e - - e l e c t r o n  dense granules  wi th  a round  to oval  
conf igura t ion .  

/9"  
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Table  1. S u m m a r y  of d i f fe rent  morphologica l  a n d  clinical d a t a  f rom ~he 11 cases  

Case Sex Age  D i am.  of F r e q u e n c y  of cell 
INTo. a d e n o m a s  t ypes  in t he  a d e n o m a s  a 

(ram) 
A 1 A 2 B 

A 1 F 75 8 + ( + )  + + +  

2 M 56 1, 1 a n d  + + +  ( + )  
3 resp. 

(3 adenomas )  

3 F 71 6 + + +  ( + )  

4 F 69 6 - -  + + +  

5 F 65 4 + +  ( + )  + +  

6 F 65 5 + ( + )  + +  ( + )  

7 M 78 4 _ ? + e  

8 M 70 3 ( + )  + +  

_ _ b  

9 M 65 6 - -  + - -  

10 !V[ 72 1 _ + + +  _ b  

l l  F 85 5 + + + - 4 -  - -  

B 12 M 69 4 - -  + + - { -  + ( + )  

13 M 67 8 + + + +  + a  

14 M 75 4 + + + +  - -  

15 ~ 6S 6 + ( + )  + ( + )  + d  

Abbrev i a t i ons :  M = male ,  F ~ female ,  D ~ d u o d e n u m ,  S = s t omach .  
a S e m i q u a n t i t a t i v e  eva l ua t i on :  - - = n o  cells, ( + ) ~  so l i ta ry  cells, + ~ 1 to 5% of t u m o u r  
cells, + ( + )  ~ 6  to 10% of t u m o u r  cells, + +  = 11 to  25% of t u m o u r  cells, g - +  ( + )  = 2 6  to 
50% of %umour cells, + + +  = 5 1  to 60% of t u m o u r  cells. 
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with clear pancreatic islet cell adenoma (A) and the 4 cases with possible adenoma (B) 

Patho-anatomic Ulcers Scars Diabetes 
changes in other mellitus 
endocrine organs 

Remarks 

Bilat. nodular 
adrenal hyperplasia 
+ non-toxic goitre 

Bilat. nodular adrenal 
hyperplasia @ prim. 
parathyroid hyperplasia 
(chief cell type) 

Two operations 
for goitre 

Nodular non-toxic 
goitre 

D 

Maturity 
onset 

Maturity 
onset 

Chronic 
pancreatitis 

Op. cancer of 
breast, no metastases, 
slight pancreatic 
lipomatosis 

Slight pancreatic 
lipomatosis 

Malignant 
lymphoma 

Pancreatic 
lipomatosis 

Gastritis last 
12 years 

Fairly highly diff. 
adenocarcinoma in 
stomach -k metastases 

Solitary thyroid 
adenoma (foetal type) 

Slight nodular non-toxic 
colloid goitre ~- nodular 
adrenal hyperplasia 

Nodular colloid goitre 
with adenoma of foetal 
type -t- solitary adrenal 
adenoma ~- secondary 
parathyroid hyperplasia 

D S 
(Multiple) 

Pancreatic lipomatosis. 
Op. f. renal cell 
carcinoma 9 years 
previously 

Renal insufficiency 

Slight nodular goitre Maturity 
onset 

Chronic pancreatitis 
~-amyloid in islet tissue 

b Occasional tubular structures with aldehyde fuchsin positive cells. 
c Tumour cells classified by electron microscopy, 
a Cells located in the periphery of the nodule. 
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Table 2. Summary of the distribution of cases according to the occurrence of cell types. 
(Case 7 is excluded because of uncertainty in occurrence of A 1 cells.) "Agranular" cells 

means that the cells did not stain with any of the staining techniques used 

~O, O~ 

A 1 A2 B "Agranular" Adenomas Possible 
adenomas 

I + + -- + 9 3 
II + -- + 3 
I I I  - -  + + + 1 

Possible Adenomas 

I n  4 cases soli tary fibrous nodules containing cells with an  endocrine appearance 
were seen. These nodules,  which had a diameter  of 4 to 8 ram, were found in men,  
whose ages var ied between 67 and  75 years (Table 1 B). 

Microscopic Observations. The parenchymal  cells in the fibrous nodules were 
modera te ly  rich in cytoplasm and  the i r  nuclei  were monomorphic ;  they  were 
ar ranged in  rows and  clusters, and  also in  some places in a t rabecular  pa t t e rn  
(Figs. 3 and  4). No mitoses were seen. 

I n  all 4 nodules A 2 cells were found, and  in 3 cases these const i tu ted the 
major i ty  of the cells. I n  the fom%h case only  a few A 2 cells were observed. I n  3 
of the  cases a few A 1 cells were also found, and  in 3 cases a few B cells in addition. 
Wi th  one exception the la t ter  cells were accumula ted  in clusters and  localized 

to the peripheral  zone of the fibrous nodule. 

Pancreatic Islet Tissue Outside the Adenomas and the Possible Adenomas 

I n  the major i ty  of cases the islet tissue outside the adenomas and  possible 
adenomas  was normal ,  with respect both to the f requency and  size of the islets 
and  to the cell composit ion and  the t inctorial  properties of the cells. 

I n  one case a small n u m b e r  of spherical "g ian t"  islets (diameter about  1/2 ram) 
was observed, bu t  their  cell a r rangement  and  the occurrence of different cell 
types  corresponded with those in  normal-sized islets. These enlarged islets thus 
did not  show the characteristics of mieroadenomas.  I n  some of them, as well as 
in  some normal-sized islets, great ly dilated capillaries were seen. Similarly di lated 
capillaries were found in some of the  islets in another  case. I n  this case there 
were no giant  islets bu t  fibrosis was observed in  some islets. I n  these fibrotic 
islets the frequency of B cells was low and  the B cell nuclei  were smaller t han  in 
the other, non-fibrot ic  islets. I n  a th i rd  case there was an abundance  of small 
islets, which contained numerous  B cells. I n  the three cases with diabetes melli tus 
of the m a t u r i t y  onset  type  the islets showed slight to fairly pronounced hyalinosis. 

Exocrine Pancreatic Tissue Outside Adenomas and Possible Adenomas 

I n  2 of the eases with adenoma pancreat ic  l ipomatosis was observed, and  in 
a fur ther  case chronic pancreati t is .  I n  one of the cases with possible adenoma 

slight panereat i t is  was noted.  
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Other Endocrine Organs 

Cases with Adenoma. In 2 cases nodular adrenal hyperplasia was found. In  
one of these  there was also primary chief cell hyperplasia of all four parathyroid 
glands, and in the other case atoxic  nodular struma was observed. One further 
case showed a nodular, enlarged non-toxic  thyroid gland. In  a fourth case a 
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t h y r o i d  adenoma  of t he  foe ta l  t y p e  was found  and  in a f i f th  ease the  pa t i en t  

had  undergone  two opera t ions  for goitre.  

Cases with Possible Adenoma. I n  3 of the  4 eases a nodula r  goi tre  was found. 
I n  one of t he  eases a so l i t a ry  a d e n o m a  in the  t h y r o i d  (foetal type )  and  ad rena l  
g land  were also present ,  as well as secondary  p a r a t h y r o i d  hyperplas ia .  I n  ano ther  
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of t h e  cases n o d u l a r  ad r ena l  h y p e r p l a s i a  was p r e s e n t  in a d d i t i o n  to  n o d u l a r  non-  
t ox i c  goi t re .  

Frequency o/ Ulcers/Scars in the Stomach and Duodenum 

Cases with Adenoma. I n  2 of t h e  cases scars loca l ized  to  t h e  s t o m a c h  and  
d u o d e n u m ,  r e spec t ive ly ,  were  obse rved .  No  ulcers  were  seen.  
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Cases with Possible Adenoma. I n  one of the  cases mul t ip le  small  scars were 
seen in t he  pylor ic  canal  a n d  also a small  u lcer  in the  p rox imal  pa r t  of t he  duo- 
denum.  I t  was in th is  case t h a t  the  above  men t ioned  adenomas  of the  t h y r o i d  
and  one ad rena l  g land were found, and  secondary  p a r a t h y r o i d  hyperp las ia  was 
also observed.  

Case8 without Adenoma or Possible Adenoma. Among  the  1351 au topsy  cases 
wi thou t  a d e n o m a  or possible  adenoma,  94 exh ib i t ed  u lcera t ion  and  103 scar 
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tissue in the stomach and/or duodenum. In 7 of the cases with ulceration, scars 
were also seen in the stomach or duodenum. In a further 19 cases gastrectomy 
had been performed previously for gastric or duodenal ulcer. 

Clinical Data 

Cases with Adenoma. None of the pancreatic adenomas had been diagnosed 
or suspected during life. Two of the patients had had manifest maturity onset 
diabetes, but in one of them this was so mild that the glyeosuria disappeared 
on dietary treatment. (The latter patient's glucose tolerance curve was of the 
diabetic type). Regarding to the patients with adenomas in their thyroid or 
adrenal cortex or the patient with primary chief cell hyperplasia of the parathy- 
roid glands no clinical symptoms were evident from their clinical records. One 
patient had suffered from gastritis during his last 12 years. Three of the other 
patients had malignant tumours. One of them had a fairly highly differentiated 
adenocarcinoma of the stomach with metastases, another had cancer of the breast, 
and the third a malignant lymphoma. These three tumours were examined and 
compared with the respective pancreatic adenomas. In  all three cases the ap- 
pearance, arrangement and tinetorial properties of the cells of the malignant 
tumours differed from those of the adenoma. One patient had undergone operation 
9 years previously for renal cell cancer, with no recurrence. Otherwise the patient's 
basic diseases were mainly of a cardiovascular nature. One patient also had 
concurrent chronic pancreatitis. 

Possible Adenoma. One of these patients suffered from maturity onset diabetes, 
while another had pulmonary fibrosis. The main disease in the 4 patients was of 
the cardiovascular type, however. 

Discussion 

When interpreting the nature of the large number of pancreatic nodules found 
in our series it is clear that in cases 1-11 (Table 1 A) there can be no doubt about 
the tumorous nature of the nodules. The tumours were classified as adenomas as 
no infiltrative growth or metastases of an endocrine nature were observed in 
any of the cases. In  4 of the cases, however, malignant tumours of another type 
had been diagnosed. The appearance, arrangement and tinctorial properties of 
the cells in these malignant tumours clearly differed, however, from those in the 
endocrine pancreatic adenomas. 

As regards the other group of pancreatic nodules, Nos. 12-15 in Table 1B, 
the interpretation was more equivocal. A possible alternative to adenoma is 
hyperplasia of islet tissue in fibrous pancreatic areas. Supporting a diagnosis 
of adenoma is the trabeeular cell arrangement seen in some places, which corres- 
ponds to the picture in the clear adenoma. 

As seen in Tables 1 and 2, tile cell types in the adenomas were A1, A 2 and 
"agranular" cells, but there were no B cells. "Agranular" cells and A~ cells were 
present in all of the tumours. A 1 cells were only seen in a small number of the 
tumours and with one exception were fairly few in number. The presence of more 
than one hormone in endocrine pancreatic tumours has also been mentioned 
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previously (Donaldson et al., 1957; Heitz et al., 1971; Vance et al., 1972; Arnold 
et al., 1974) and lately confirmed by Larsson et al. (1974) by the immunofluores- 
cenee technique. 

In  2 of the possible adenomas B cells were observed in the zone bordering 
against the pancreas, and we considered that  these might represent incorporated 
islet tissue that  had become surrounded by adenoma tissue. The 13 cells in these 
nodules were thus probably not tumorous, but arose from secondary changes in 
islet tissue in the neighbourhood of the turnout. In  one further ease of possible 
adenoma 13 cells which could not be explained by incorporation of surrounding 
islet tissue were seen. 

From the size of these adenomas it would seem fairly unlikely that  they 
would have caused any endocrine disturbances. From their cell composition 
hyperglueagonaemia and/or Zollinger-Ellison syndrome could be conceivable. 
No clinical symptom complex of these types was evident from the clinical re- 
cords, but may of course have been present subclinically or so mildly as to pass 
unnoticed. To see a relationship between the symptoms of maturity onset diabetes, 
which had occurred in 3 eases, and the adenomas, would be speculative, and is 
not supported by the statistics. I t  is known, however (Frantz, 1959; MeGavran 
et al., 1966; u et al., 1966; Grimelius et al., 1971; Mallinson et al., 1974), 
that  diabetes occurs in patients with adenomas of the A 2 type. 

Gastroduodenal ulcers and sear tissue were observed in 3 of t5 cases with 
adenoma or possible adenoma by thorough examination. In  the remaining 1351 
cases of the total material 94 showed ulcers and 103 ulcer scars, and in 19 eases 
gastreetomy had been performed previously for ulcer. The difference in frequency 
of ulcers/ulcer scars between cases with and those without insuloma is small, 
and the slightly higher frequency among the adenoma cases cannot at all be 
regarded as support for a causal genetic relationship. 

The frequency of pancreatic adenoma arising from endocrine cells, observed 
in our investigation, corresponds with some repol%s in the litterature. Pappen- 
heimer, however, found only 4 non-functioning islet cell adenomas among 4010 
consecutive autopsy records. Of these adenomas only two could be observed 
macroscopically. In  a detailed examination of the pancreas for another purpose, 
Korp~ssy found 4 islet cell adenomas among 500 autopsies. All of the adenomas 
could be seen with the naked eye. They contained cell elements of the pancreatic 
islet type and were delimited by connective tissue. In  one of the adenoma eases 
a perforated duodenal ulcer was found. I t  was reported that one or two sections 
were taken from the head, body and tail of the pancreas, but the technique was 
not described in detail. The examination was focused on findings of metaplasia 
in the pancreatic ducts. 

In autopsy material from 9158 consecutive eases 24 tumours which were 
designated "benign islet celt neoplasms" were observed (IPrantz, 1959). Nieholls 
reviewed the records of 11500 autopsies in Milan and 1514 in Montreal, and found 
no such tumours (see Frantz, 1959). 

Warren and Le Compte (1966) found 24 island cell tumours, including two 
carcinomas, in autopsy material from 2708 non-diabetic persons. The corres- 
ponding findings among 1854 diabetic persons were 18 tumours, of which 2 were 
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carcinomas. Recent ly  Becher has reported the finding of 62 islet cell adenomas 
among 4280 adul t  autopsy cases. 

I n  the above-ment ioned published series of autopsies the frequency of pan- 
creatic endocrine turnouts  varied between 0 and  1.4%. I n  our series the tumour  
frequency was 0.8%. These variat ions in frequency may  depend on the com- 
posit ion of the autopsy mater ial  bu t  also on the degree of thoroughness with 
which the pancreas has been examined.  As seen in  our material,  most  of the 
turnouts  were small and  these could easily have been overlooked if the pancreas 
had not  been cut in th in  slices. 
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