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Summary 

The heterotopic pancreas collected from the surgically resected stomachs were studied clinico-patholog- 
ically. The number of the cases of heterotopic pancreas were 64; 43 in the stomach and 21 in the duodenal 
bulbus. They were corresponded to 1.2% in the 5446 resected stomachs. The operated cases with this 
lesion were frequently found in the age of thirty to fifty with male predominance. Thirty eight cases of them 
were combined with other gastro-duodenal diseases, especially gastric or duodenal ulcers. About 90% 
of these lesions were found in the pylorus and antrum. They were situated frequently in the greater curva- 
ture, posterior and anterior wall, and rarely in the lesser curvature. Their size was ranged about 0.3 to 
4.7 cm in diameter, and about 80% of them within 3 cm in diameter. Macroscopically, 49 polypoid, 8 
nipple-like, 7 flat and I thickening folded lesions were found, respectively. The bridging folds were found 
in 9 cases, 13.8%. Microscopically, 30, 29 and 6 lesions of type I, I I  and I I I  types according to Heinrich's 
classification were found, respectively. The ulcer formation of the mucosal surface of the heterotopic 
pancreas was found at rate of 10%, and cystic transformation in about 6%. 
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The  pancrea t i c  tissue existing in the d i s tan t  

o rgan  or tissue f rom the pancreas  has been  

cal led as he te ro top ic  pancreas ,  a b e r r a n t  p a n -  

creas or  accessory pancreas .  T h e  he te ro top ic  

pancreas  is one o f  the  most  f requent  tumorous  

lesions in the submucosae  of  the s tomach.  

I n  the present  pape r ,  the cases wi th  the  

he tero topic  pancreas  in the surgical ly resected 

s tomach  were s tud ied  for the c l in ico-pa thologic  

findings. 

Materials  and Methods 

T h e  surgical ly  resected stomachs were  

collected from the m a i n  hospitals  in M i e  

Prefecture,  since 1968 unt i l l  1976. T h e  c a s e s  

wi th  the he te ro topic  pancreas  were found in 

64 (65 lesions), a b o u t  1.2% of  5446, of  which  

43 were in the  gastr ic  wal l  and  21 in the 

duodena l  wall.  T h e  cases wi th  the submucosa l  

t umor  were 167, 3 .0%,  and  so those wi th  the  

he te ro topic  panc reas  cor responded  to a b o u t  

38% of  them ( T a b l e  1). The  resected 

s tomachs were fixed in 10% formol and  ob- 

served by  the H e m a t o x y l i n  and  Eosin s ta in ing  

method.  

Results  

1. C o m b i n a t i o n  of  the he te ro topic  pancreas  

and  other  gas t ro -duodena l  diseases: T h e  cases 

wi th  the he te ro top ic  pancreas  only were  26 

and  o ther  38 cases were  resected by  the o ther  

gas t ro -duodena l  diseases. Al though  the gas- 

tric and  duodena l  ulcers were abou t  80% of  

the compl ica ted  lesions, the gastric ca rc inoma ,  
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po lyp ,  l e iomyoma and  eosinophi l ic  g r anu loma  

were  combined  not  in f requen t ly  ( T a b l e  2). 

2. Age and  sex d i s t r ibu t ion :  T h e  resected 

cases were f requent ly  found  in the fourth to 

sixth decades  with ma le  p redominance ,  be-  

T a b l e  I. Submucosal tumor of the stomach 
(1968-1976) 

Myogenic tumor 
Leiomyoma 
Leiomyosarcoma 
Leiomyoblastoma 

Heterotopic pancreas 
Stomach 
Duodenal bulb 

Eosinophilie granuloma 
Lipoma 
Carcinoid 

Stomach 
Duodenal bulb 

Aberrant gastric mucosae 
Lymphangioma 
Hemangioma 
Glomus tumor (duodenum) 

65 (38.9%) 
46 
16 
3 

64 (38.3%) 
43 
21 
23 (13.8%) 
4 2.4%) 
4 2.4%) 
1 
3 
3 1.8%) 
2 1.2%) 
1 0.6%) 
1 0.6%) 

Total 167 

T a b l e  2. Heterotopic pancreas and complications 

Heterotopic pancreas tissue only 26 
Stomach 23 
Duodenal bulb 3 

Heterotopic pancreas and other 
gastro-duodenal diseases 38 
H.P. +gastric ulcer 19 

+duodenal ulcer 5 
+gastric and duodenal ulcer 2 
+advanced gastric carcinoma 5 
+early gastric carcinoma 2 
+gastric carcinoma and gastric ulcer 1 
-?gastric carcinoma and polyp 1 
+gastric and duodenal ulcer and 

eosinophilic granuloma 1 
-+-gastric and duodenal ulcer and 

leiomyoma 1 
+gastric polyp 1 

Total 64 

cause the  ma jo r i ty  of  the cases with the  

he te ro topic  pancreas  were  resected for the  

diagnosis  of  ulcer  and  ca r c inoma  in these age  

groups  ( T a b l e  3). 

3. Cl inical  course a n d  symptoms:  T h e  

symptoms  like as ep igas t ra lg ia ,  full-filling af ter  

d inner ,  nausea,  vomi t ing ,  weight  loss, etc. ,  

con t inued  usual ly  over  3 years in the pa t ien ts  

wi th  or wi thout  c o m b i n e d  diseases. H o w -  

ever,  the pat ients  wi thou t  o ther  gastro-  

d u o d e n a l  diseases showed a tendency  to 

compla in  the var ious  symptoms  for a long  

per iods  ( T a b l e  4, 5). 

4. Loca t ion  : T w e n t y - o n e  lesions were  

found in the d u o d e n a l  bulbus  ad jacen t  to the  

the pylorus  r ing and  44 in the gastr ic  wa l l ;  

12 in the pylorus,  27 in  the  a n t r u m  and  5 in 

the  body.  A b o u t  90% were found in the  

pylorus  and  an t rum.  T h e y  were  s i tua ted  

f requent ly  in the g rea te r  curvature ,  an te r io r  

and  poster ior  wall ,  a n d  rare ly  in the lesser 

cu rva tu re  ( T a b l e  6). 

5. Size and n u m b e r :  The  size of  this  

lesion was r anged  a b o u t  0.3 to 4.7 cm in 

d iamete r .  A b o u t  80% of  the lesions were  

wi th in  3 cm in d i ame te r .  O n e  case wi th  2 

lesion was found ( T a b l e  7). 

6. Dis t r ibu t ion  in the  gastr ic  wal l :  Al -  

t hough  the he te ro top ic  pancreas  was found  

wide ly  d is t r ibu ted  in the  gastr ic  wall,  a b o u t  

42% of  the lesions were  ma in ly  in the sub-  

mucosae,  25% in the p r o p r i a  muscular is ,  

18% in the submucosae  to p rop r i a  muscular is ,  

12% in the  subserosae a n d  13% in the p r o p r i a  

muscular is  to subserosae.  T h e  he te ro top ic  

panc rea t i c  tissue in the  p rop r i a  mucosae  was 

T a b l e  3. Age and sex distribution of the heterotopic pancreas 

0-9 10-19 20-29 30-39 4049 50-59 60-69 70-79 Total 
Male 0 0 6 9 15 13 6 1 50 
Female 1 0 2 5 0 4 2 0 14 
Total 1 0 8 14 15 17 8 1 64 
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found in 10 cases, a b o u t  15.4%. The  lesions 

in the submucosae  to p rop r i a  muscular is  

showed usual ly  p r o t r u d e d  polypoid  a p p e a r a n c e  

and  those in the p r o p r i a  muscularis  to sub-  

serosae flat  or th icken ing  of  the wal l  ( T a b l e  8, 

9). 
7. Gross a p p e a r a n c e :  For ty -n ine  sessile 

po lypo id  lesions, 8 convexed tumorous  lesions 

wi th  nipple- l ike  a p p e a r a n c e ,  7 f la t -e levated 

lesions and  1 lesion wi th  th ickening fold were  

found,  respectively.  T h e  mucosal  surface o f  

the  p ro t ruded  lesions showed usual ly  mi ld  

Table 4. Symptoms in the cases with the 
heterotopic pancreas 

Heterotopic 
pancreas 
tissue and 

Heterotopic other gastro- 
pancreas duodenal 

Symptoms tissue only diseases Total 
Epigastralgia 17 23 40 
Full-filling 11 l I 22 

after dinner 
Nausea 8 7 15 

vomiting 
Anorexia 4 11 15 
Fatigue 6 6 12 
Weight loss 7 6 13 
Epigastric 4 5 9 

discomfort 
Cardialgia 2 6 8 
Anemia 3 2 5 
Hematemesis 1 3 4 

tarry stool 
Lumber pain I 1 2 
Constipation 1 0 1 
No symptom 0 3 3 
Total 26 38 64 

unevenness.  T h e  open ing  spots of  the  pan-  

creat ic  ducts were  found in the 16 lesions, 

24.6%,  and the b r idg ing  folds in 9, 13.8% 

(Table 10, Photo .  1, 2). 
8. Microscopic  a p p e a r a n c e :  T h e  histol-  

ogic classification of  the  he tero topic  pancreas  

was per formed  accord ing  to the H e in r i c h ' s  

descr ip t ion  ll~; I type  consists of  n o r m a l  

panc rea t i c  tissue, I I  of  panc rea t i c  tissue wi thou t  

islet and  I I I  of  panc rea t i c  duc t  only. I n  the  

present  report ,  the He in r i ch ' s  I I  type  was 

d iv ided  into two subtypes  like as ac inus-  

p r e d o m i n a n t  a n d  d u c t - p r e d o m i n a n t  ones 

(Photo. 3-6) .  T h e  lesions showing H e in r i c h ' s  

type I I  were most  frequent .  I n  the  lesiosn 

showing He in r i ch ' s  type  I I ,  especially,  duc t -  

p r e d o m i n a n t  type  and  I I I ,  var ious  rates  o f  

pylor ic  and  Brunner ' s  g l a n d s - p r o l i f e r a t i o n  

Table 5. Duration of symptoms in the cases with 
the heterotopic pancreas 

Heterotopic 
pancreas tissue 

Heterotopic and other 
Duration pancreas gastroduodenal 
(month) tissue only diseases Total 

0- 3 5 I1 16 
3 - 6  2 1 3 
6 - 9  1 2 3 
9-12 3 1 4 

12-18 I 1 2 
18-24 1 3 4 
24-36 1 2 3 
36- 12 12 24 

Unknown 0 5 5 
Total 26 38 64 

Table 6. Location of the heterotopic pancreas 

Duodenal 
bulb Pyrolus Antrum Corpus Fundus Cardia Total 

Lesser 3 0 2 1 0 0 6 
curvature 

Anterior 5 5 8 0 0 18 
wall 

Posterior 4 2 11 3 0 0 20 
wall 

Greater 9 5 6 1 0 0 21 
curvature 

Total 21 12 27 5 0 0 56 
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Table  7. Size of the heterotopic pancreas 

Size Number Per-cent 

0-0.9 cm 7 10.8 
1.0-1.9 35 53.8 
2.0-2.9 17 26.1 
3.0-3.9 5 7.7 
4.0M..9 1 1.5 

Total 65 100 

assoc ia ted .  T h e  u l ce r  f o r m a t i o n  o f  the  su r f ace  

o f  the  h e t e r o t o p i c  p a n c r e a s  was  f o u n d  a t  r a t e  

o f  10%,  a n d  the  i n f l a m m a t o r y  cel l  i n f i l t r a t i on  

like as l y m p h o c y t e s ,  n e u t r o p h i l s ,  etc. a n d  

f ibrosis  w e r e  a s soc i a t ed  i n  the  m a j o r i t y  o f  t h e  

lesions.  T h e  s e c o n d a r y  cyst ic  t r a n s f o r m a t i o n  

in  t h e  d u c t - p r e d o m i n a n t  t ype  w a s  f o u n d  in  4 

Table  8. Location in the gastric wall and histological type 

Heinrieh's type II 
acinus duct 

I predominant predominant III 

m 0 0 0 0 
m + s m  2 0 0 0 
m +sin +pro 2 1 3 0 
m + s m + p m + s s  0 0 0 0 
sm 0 4 5 2 
s m + p m  4 4 8 4 
s m + p m + s s  5 0 0 0 
pm 0 0 0 0 
pm+ss  0 0 0 0 
ss 0 0 0 0 

Total 
0 
0 

0 
11 
20 

5 
0 
0 
0 

Total 13 9 16 6 

m: propria mucosae, sm: submucosae, pm: propria muscularis, ss: subserosae. 

44 

Table  9. Location in the duodenal wall and histological type 

~ 's type II 
acinus duct 

Location ~ I predominant predominant III 
- -  m 0 0 0 0 

m + s m  0 0 0 0 
m + s m + p m  0 0 0 0 
m + s m + p m + s s  2 0 0 0 
sm 0 0 0 0 
s m + p m  0 2 0 0 
s m + p m + s s  6 1 1 0 
pm 0 0 0 0 
pm+ss  7 1 0 0 
ss 1 0 0 0 

Total 16 4 1 0 

Total 
0 
0 
0 
2 
0 
0 
0 
0 
8 
0 

21 

T a b l e  10. 

Location 

scopic finding ~ 
Protruded sessile 

polypoid 
nipple- 
like 

Flat 
Thickening-folded 

Total 

Macroscopic appearance and location of the heterotopic pancreas 

Sm S m + P m  Pm Pm+Ss  Ss 
20 9 13 1 6 

5 3 

1 3 1 2 

1 

27 12 16 2 8 

Total 
49 

8 

7 
I 

65 
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P h o t o .  1. Sessile polypoid submucosal tumor in the 
posterior wall of the antrum. 

P h o t o .  2. Nipple-like appearance of the submucosal 
tumor in the anterior wall of the pylorus. 

P h o t o .  3. 
P h o t o .  4. 
P h o t o .  5. 
P h o t o .  6. 

Heinrich's type i with normal pancreatic tissue. HIE. stain, • 60 
Heinrich's type II without islet. Acinus- predominant type. H.E. stain, • 32 
Heinrich's type without islet. Duct-predominant type. H.E. stain, • 32 
Heinrich's type III consisted of only ducts of the pancreas. H.E. stain, • 
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Table 11. Histological appearance of the heterotopic pancreas 

~ Heinrich's type II 
~---___ a cinus duct 

~ -  - I predominant predominant tII Total 
Histological appearance ~-~ _ (29-lesion) (13-lesion) (17-lesion) (6-lesion) 65 
Adenomyosis 2 4 15 4 25 
Proliferation no 22 10 2 3 37 

of pyloric and mild 6 0 12 3 21 
Brunner's glands moderate 1 1 3 0 5 

marked 0 0 0 0 0 
Fibrosis no 8 3 0 3 14 

mild 15 4 15 3 37 
moderate 5 1 2 0 8 
marked 0 1 0 0 1 

Inflammatory no 7 3 0 3 13 
ceil infiltration mild 17 5 16 3 41 

moderate 3 1 1 0 5 
marked 1 0 0 0 1 

Ulcer formation 6 0 0 0 6 
Cyst formation 0 0 3 I 4 
Calcification 1 0 0 0 1 

cases, and the cysts of  which wall consisted of  

fibrous tissue with or wi thout  columner  

epithelium included f rom serous to bloody 
fluids. Microscopic calcification in the hetero- 

topic pancreas was found in only one case 

(Table 11). 

Discussion 

The  heterotopic pancreas  distributes widely 

in the stomach, duodenum,  je junum,  ileum, 

Meckel 's  diverticle, gall bladder,  bile tract,  

spleen, liver, omen tum,  mesentery, e tc . .  
However ,  the majori ty  of  these lesions locates 

in the duodenum,  s tomach and je junum.  

For  example Peason reported for the incidence 

as follows, 30% in the duodenum,  25% in the 

stomach,  15% in the je junum,  3% in the 

i leum and 6% in the Meckel 's  diverticle 9). 

The  frequency found in the autopsy cases has 

been reported as about  1 to 2% and that  in 

the resected stomachs about  1% by K u r u  13) 

and  0.25% by Nagayo  12). These lesions 

locate frequently in the an t rum near the 

greater  curvature. O n  the other  hand, the 

incidence of  the heterotopic  pancreas in the 

d u o d e n u m  was reported for the autopsy cases 

as 15% in the children and  12.5% in the adults 

by  Feldman 5), and the lesions over 80% were 

found in the second portion, especially, upper  

region of  the papil la of  Vater  which cor- 

responds to the pr imordia l  area of  the pancreas. 

The  majori ty of  the patients with the hetero- 

topic pancreas complained no remarkable  

symptom and was unexpectedly found by the 

clinical investigation for the other gastro- 

duodenal  diseases and/or  in the resected 

stomachs complicated with other gastro- 

duodenal  diseases. The  size of the heterotopic 

pancreas in the chi ldren is usually about  1 to 

2 m m  in diameter  and probably  develops in 

parallel with the body  growth.  Various 

symptoms may  be complained due to the 

pyloric stenosis, prolapse and ulcer formation 

associated with the tumor  growth 7). Various 

inf lammatory changes like as inf lammatory  

cell infiltration up to abscess formation and 

fibrosis probably  caused by the retrograde 

infection from the ducts were found especially 

a round  the ducts. Secondary cystic transfor- 

mat ion may  be caused by the obstruction o f  

the ducts associated with these inf lammatory  

changes 3,12). Al though several cases with 
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m a l i g n a n t  t r ans format ion  of  the he te ro topic  

pancreas  have been  r epor t ed  in the l i te ra-  

tures3,6,13~, it  should  be considered tha t  the  

gastr ic  ca rc inoma  deve loped  and  invaded  into  

the  he tero topic  panc reas  in the ma jo r i ty  of  

the  cases. For  the  def ini t ion of  the secondary  

m a l i g n a n t  t rans format ion  of  the he te ro topic  

pancreas ,  i t  is necessary tha t  the panc rea t i c  

tissue remains  in a p a r t  of  the cancerous tissue 

in  the submucosal  tumor .  A l though  8 com- 

b ined  cases with the  d i s tan t  gastric ca rc inoma  

were  found in the p resen t  series, there  was no 

o the r  case tha t  was dec ided  upon  to be t rans-  

fo rmed  from the he te ro top ic  pancreas .  T h e  

gastr ic  and  duodena l  ulcers  were most f requent  

compl ica t ions  of  the  he te ro top ic  pancreas  in 

the  resected s tomachs  12~. A l though  several  

cases showed u lce ra t ion  on the he te ro top ic  

pancreas ,  the m a j o r i t y  of  the ulcers exis ted 

a p a r t  f rom this lesion, a n d  so the ma jo r i ty  of  

these combina t ions  o f  the  ulcer  a n d  he te ro top ic  

pancreas  m a y  be s imple  compl ica t ion  of  the  

p r i m a r y  pept ic  ulcer.  However ,  the d i s tan t  

u lcer  fo rmat ion  m a y  be ra re ly  associated wi th  

the  ulcerogenic excre t ion  from the he te ro top ic  

pancreas  like as Zol l inger-El l i son ' s  syndrome.  
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