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A b s t r a c t  A total of 14 gastric biopsy specimens from 
patients with microcarcinoidosis were analysed by im- 
munohistochemical methods to evaluate the pattern of 
endocrine cell hyperplasia and dysplasia. All the patients 
had type A gastritis (autoimmune gastritis). Nonantral 
proliferations of gastric endocrine cells were classifed 
according to Solcia et al. All 14 cases had hyperplasia 
and 13 (92.9%) of them, dysplasia of gastric endocrine 
cells; 9 (64.3%) of the 14 were found to have showed a 
coexisting invasive gastric carcinoid at the time of diag- 
nosis of microcarcinoidosis. The patients with invasive 
carcinoids had higher degrees and more complex forms 
of endocrine dysplasia (precarcinoid lesions). The aver- 
age size of the loci of the microcarcinoidosis in gastric 
biopsies was 0.14+0.09 cm in the patients without inva- 
sive carcinoid, as against to 0.5_+0.24 cm in the group of 
patients with associated invasive carcinoid. Microcarci- 
noid gastric biopsies about 0.5 cm in size, are suggestive 
of adjacent invasive carcinoid. However, even frankly in- 
vasive ECL carcinoids seem to be clinically less danger- 
ous than was thought until recently. 
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Introduction 

Most gastric carcinoids occur in patients with autoim- 
mune gastritis and pernicious anaemia or the Zollinger- 
Ellison syndrome; spontaneous carcinoid is very rare 
[12]. In autoimmune gastritis the advanced parietal cell 
atrophy first results in hyperplasia of the antr_al G cells 
with consequent hypergastrinaemia, which leads to pro- 
liferation of ECL (enterochromaffin-like) cells in the 
body of the stomach as a secondary effect [1, 5]. An his- 
topathological classification for these nonantral endo- 
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crine cells was recently proposed by Solcia et al. [13], 
distinguishing hyperplasia, dysplasia (precarcinoid le- 
sion) and neoplasia (see Fig. 1). The proliferations of 
gastric endocrine cells can also become manifest as gas- 
tric microcarcinoidosis [6], which is now defined as least 
one (often multiple) microcarcinoid(s) associated with 
precarcinoid (dysplastic) lesions. Solcia et al. [13] de- 
fined microcarcinoids as infiltrative or solid endocrine 
growths larger than 500 gm, confined to the mucosa and 
not visible macroscopically. Microcarcinoidosis is often 
discussed with regard to the risk of development of an 
invasive gastric carcinoid and the need for surgery. Our 
results suggest that the average size of microcarcinoido- 
sis in gastric biopsies and both the degree and the combi- 
nation of the complex endocrine proliferation pattern in 
endocrine dysplasia indicate the probability of coexis- 
tence of an invasive carcinoid. 

Materials and methods 

Biopsy specimens from 14 patients were analysed. The specimens 
had an average size of 2-3 mm (range 2-8 mm). On average two 
samples taken from the body of the stomach with microcarcinoi- 
dosis (range 2-6 samples) were analysed by immunohistochemis- 
try to disclose the gastric endocrine proliferation pattern, using the 
classification for nonantral proliferation of gastric endocrine cells 
proposed by Solcia et al. [13] (Fig. 1). After fixation in 5% buf- 
fered formalin and paraffin embedding, tissue sections were 
stained with haematoxylin-eosin and impregnated with silver ac- 
cording to Grimelius. In the other sections, immunohistochemistry 
was performed by the avidin-biotin method. Antisera were direct- 
ed at chromogranin A (monoclonal mouse, Clone LK2H10 diluted 
1:600, Boehringer Mannheim, Germany); chromogranin C (mono- 
clonal mouse, Clone PHE 5, diluted 1:500-1000, Enzo); and so- 
matostatin (polyclonal-rabbit, diluted 1:300, Dako, Glostrup, Den- 
mark). In 4 cases antral biopsies were also available, and in these 
biopsies G cells were examined with an anti-gastrin antiserum 
(polyclonal-rabbit, undiluted, Biogenesis). 

Results 

Between 1986 and 1993, we diagnosed microcarcinoido- 
sis in biopsies of the body of the stomach from 14 pa- 
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Fig. 1 Classification of nonan- 
tral gastric endocrine cells. 
(Deduced from [13]) 
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Table 1 Distribution of nonantral gastric endocrine cells in corpus biopsies from 14 patients with (micro)carcinoids (SM submucosa, 
M muscularis propria) 

Case Hyperplasia Dysplasia Neoplasia 
n o .  

Diffuse Linear Micro- Adeno- Micronodules Micro- Nodule with Micro- Invasion 
nodular matoid invasive newly formed carcinoid (depth of 

Enlarging Fusing lesion stroma (size in cm) infiltration) 

1 - + . . . . . .  0.1 None 
2 + - - - + - - - 0.1 None 
3 - + - - + - - - 0.1 None 
4 + + - - + - - - 0.1 None 
5 - - + - + - - - 0.3 None 
6 - - + - + - - - 0.6 SM 
7 - + + + + - - - 0.4 SM 
8 - + - + + - - - 0.5 M 
9 - + + + + + - - 2x0.5 SM 

10 + + + + + + - - 0.3 SM 
1 1  - + - + + - - - 2 x 0 . 1  SM 
12 - + - + + - + - 0.5 M 
13 - + + + + - - + 0.3 SM 
14 + + - + - + + + 0.7 SM 

den ts .  T h e  m e a n  age  (_+SD) o f  the  pa t i en t s  was  
60.6_+21.3 yea r s  ( r ange  3 7 - 8 8 ) :  67.7_+18.1 yea r s  fo r  the  6 
w o m e n  and  64.1_+10.0 yea r s  fo r  the  8 m e n .  T w o  pa t ien t s  
w e r e  k n o w n  to h a v e  p e r n i c i o u s  a n a e m i a  and  hype rgas t r i -  
n a e m i a ,  w h i l e  no  c l in i ca l  da ta  on  such  c h a n g e s  w e r e  
ava i l ab l e  in the  o the r  12 pa t ien ts .  In  6 ( 42 .9%)  o f  the  14 
pa t i en t s  e n d o s c o p i c  e x a m i n a t i o n  s h o w e d  p o l y p s  and  in 4 
o f  the  14 (28 .6%) ,  an e ros ion .  H i s t o l o g i c a l l y ,  the  b i o p -  
sies o f  the  gas t r i c  b o d y  s h o w e d  a t roph i c  gast r i t i s  in al l  
pa t ien ts ,  w h i c h  was  o f t en  severe .  In  12 o f  the  14 b i o p s i e s  
o n e  m i c r o c a r c i n o i d  e a c h  and  in 2 ou t  o f  the  14 cases  t w o  
m i c r o c a r c i n o i d s  e a c h  w e r e  o b s e r v e d  (Table  1). T h e  aver -  
age  s ize  o f  the  14 m i c r o c a r c i n o i d  foc i  was  0.37+_0.27 c m  
( range  0 . 1 - 0 . 7  cm) .  A t  the  s a m e  t i m e  w e  d e m o n s t r a t e d  
d i f f e r en t  t ypes  o f  h y p e r p l a s i a  and  d y s p l a s i a  o f  e n d o c r i n e  
ce l l s  in the  b iops i e s  o f  the  gas t r i c  b o d y  (Table  1) a c c o r d -  
ing  to S o l c i a ' s  c l a s s i f i c a t i o n  o f  the  n o n a n t r a l  p ro l i f e r a -  
t ions  o f  gas t r ic  e n d o c r i n e  ce l l s  [13]. T h e  14 pa t i en t s  

w e r e  m a d e  up o f  6 w h o  had  a m i c r o n o d u l a r  and 8 w h o  
had  an a d e n o m a t o i d  e n d o c r i n e  ce l l  h y p e r p l a s i a  aga ins t  a 
b a c k g r o u n d  o f  e i the r  s i m p l e  o r  l inea r  hype rp l a s i a .  In  ad- 
d i t ion ,  the re  w e r e  dysp l a s t i c  l e s ions  in 12 o f  the  14 
cases .  T h e r e  w e r e  12 (85 .7%)  w i t h  e n l a r g i n g  m i c r o n o d -  
ules ,  3 ( 21 .4%)  wi th  fu s ing  m i c r o n o d u l e s  and 2 (14 .3%)  
w i t h  a m i c r o i n v a s i v e  l e s ion  or  n o d u l e  w i t h  n e w l y  f o r m e d  

s t roma.  
T h e r e  w e r e  o f t en  c o m b i n a t i o n s  o f  the  d i f f e ren t  f o rms  

o f  h y p e r p l a s i a  and  d y s p l a s i a  o f  gas t r ic  e n d o c r i n e  cel ls ,  
e s p e c i a l l y  w h e n  the  m i c r o c a r c i n o i d a l  l e s ions  w e r e  large.  
T h e  14 pa t i en t s  w i t h  m i c r o c a r c i n o i d o s i s  i n c l u d e d  9 
(64 .3%)  w h o  had  a c o e x i s t e n t  i nvas ive  c a r c i n o i d  in the  
gas t r i c  b iopsy .  T h e  a v e r a g e  s ize  (0 .5+0 .24  cm)  o f  m i c r o -  
c a r c i n o i d s  w e r e  c l ea r ly  l a rge r  in the  g roup  o f  pa t i en t s  
w i t h  an i nvas ive  c a r c i n o i d  than  in the  g roup  w i t h o u t  in-  
v a s i v e  c a r c i n o i d s  (0 .14+0 .09  cm) .  I m u n o h i s t o c h e m i c a l l y ,  
h y p e r p l a s i a  and  d y s p l a s i a  o f  the  gas t r ic  e n d o c r i n e  ce l l s  
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Fig. 2 Micronodular hyperplasia of gastric endocrine cells as 
revealed by immunostaining for chromogranin A. x 1200 

Fig. 3 Example of a microcarcinoid; at the top mild linear hyper- 
plasia in glands. Immunostaining for chromogranin A; x400 

and of the microcarcinoidal lesions showed a positive re- 
action with chromogranin A and C (Figs. 2-4). In no 
case was a positive reaction for somatostatin found. In 
addition, an argentophilic reaction was revealed by the 
Grimelius stain. Semiquantitative analysis disclosed only 
slight hyperplasia of gastrin cells in the 4 antral biopsies. 
No clinical data concerning hypergastrinaemia were 
available on these 4 patients. 

Clinical follow-up 

The clinical and endoscopic follow-up period ranged 
from 2 to 7 years, during which all 14 patients survived 

without clinical symptoms. No marked changes were ob- 
served in number, size or invasive pattern of the gastric 
endocrine cells during the follow-up. 

In 2 of our 9 patients with invasive carcinoid in gas- 
tric biopsies an antrectomy was performed, while the 
others - partly because of their advanced age - were left 
untreated and underwent clinical and endoscopic moni- 
toring only for more than 5 years. 

Discussion 

Microcarcinoidosis was first described in an autopsy 
case by Feyrter [6] using silver impregnation methods. 
The next case was in a patient with pernicious anaemia 
reported by Ratzenhofer [l 1]. With the advent of immu- 
nohistochemistry it became possible to visualize endo- 
crine gastric cells and endocrine hyperplasia, dysplasia 
and microcarcinoidosis using antibodies specific for neu- 
roendocrine proteins. Using such antibodies we had the 
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Fig. 4 Gastric invasive carcinoid, 
staining for chromogranin A; x400 

mainly trabecular. Immuno- 

submucosa were missing. Therefore, close cooperation 
between clinician and pathologist is important, since it is 
necessary to agree on an effective strategy for re-biopsy 
and adequate treatment. The distinction between intra- 
mucosal and invasive gastric carcinoids has no important 
consequences for the mode of treatment. Thus, a modi- 
fied strategy of surgical intervention has been introduced 
for patients with gastric carcinoids, especially when 
these arise against a background of microcarcinoidosis. 
Antrectomy has been observed to be an effective surgical 
treatment [8], resulting in progressive reduction of the 
volume density, cross-sectional area and number of pro- 
files of endocrine cells in the gastric cells in the gastric 
stump within a maximum of 10 months after surgery [4]. 
In other cases, spontaneous resolution of multifocal ECL 
cell gastric carcinoid turnouts was observed in patients 
with pernicious anaemia [7]. This observation is con- 
firmed by our study, which showed a clinically benign 
course for all patients during the 2- to 7-year period of 
endoscopic follow up without surgical intervention. Ac- 
cording to the findings of Bordi [2] and Rindi [12], it is 
important to distinguish between multiple carcinoids oc- 
curring in patients with type A gastritis and sporadic car- 
cinoids without type A gastritis. Carcinoids arising from 
microcarcinoids in conjunction with type A gastritis 
seem to have a better prognosis and lower tendency to 
metastasize than sporadic solitary carcinoids [3, 9, 10, 
14]. 

In conclusion, our study shows that the proliferation 
pattern of gastric endocrine cells and the size of micro- 
carcinoids may run in parallel with that of invasive carci- 
noid: both show hyperplasia and various kind of dyspla- 
sia, especially large micronodules, while other patterns 
of dysplasia seem to be more rare. However, these pat- 
terns of dysplasia and even neoplasia should not be re- 
garded as an indication for therapy, as recent results have 
shown that ECL carcinoids of the stomach are relatively 
harmless, in contrast to sporadic carcinoids. 
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