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Achylia and the Development of Gastric Carcinoids 
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Summary. Twenty-four patients with gastric carcinoids 1 were examined retro- 
spectively with regard to the presence of achylia and pernicious anaemia 
(PA). Six patients (25%) had achylia preoperatively and half of  these had 
an associated PA. The gastric carcinoids occurring in an achylic stomach 
were almost exclusively located to the corpus area and tended to be multiple. 
Further,  the majority of  cells in most  of  them were argyrophil (Sevier- 
Munger) positive, indicating that they were of  the enterochromaffin-like 
cell type. At present, achylia with or without concomitant  PA appears to 
be the most  distinct condition associated with gastric carcinoids. The patho- 
genesis of  these tumours which develop in an achylic stomach is discussed. 
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Introduction 

The first report of  gastric carcinoids was published by Askanazy in 1923. Since 
then sporadic cases have occurred and in 1961 Christodoulopoulos and Klotz 
reviewed the literature and collected a total number  of  79 cases, of  which only 
five were associated with the carcinoid syndrome. There have also been a few 
reports of  the Zollinger-Ellison syndrome (Royston et al. 1972; Larsson et al. 
1973) and Cushing's syndrome (Hirata et al. 1976) due to hormone secretion 
f rom gastric carcinoids, but on the whole endocrine symptoms from the tumours 
seem to be infrequent and unpredictable. 

A recent report indicated that achylia with or without pernicious anaemia 
(PA) is associated with gastric carcinoids in a higher frequency than has been 
suspected previously and that a relatively large number  of  these tumours may 

Offprint requests to : E. Wilander at the above address. 

1 The term carcinoid is used here to mean a primary endocrine tumour of the digestive tract 
irrespective of the presence or absence of 5-hydroxytryptamine (5-HT) (Dawson 1976) 
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contain  a major i ty  of  t umour  cells o f  the enterochromaff in- l ike (ECL) type 
(Wilander 1980). In  an a t tempt  to get further  informat ion  about  the frequency 
of  these turnouts  and to study the observed cl inico-pathological  correlat ion 
in an unselected material,  all available gastric carcinoids recorded in the Cancer  
Registry of  the Nat iona l  Board  o f  Heal th  and Welfare in Sweden (1958-1974) 
and at the Depar tmen t  of  Pa tho logy  in Uppsa la  (1975-1980) were collected 
and analysed retrospectively with regard to the clinical picture, morpho logy  
and the staining properties with different silver techniques. 

Material and Methods 

The material comprised paraffin blocks of gastric carcinoids obtained at surgical resection from 
2,4 patients in different hospitals in Sweden between 1958 and 1980. About 4 ~tm thick sections 
were cut from the blocks, deparaffinized and stained with haematoxylin and eosin, the argentaffin 
slaining technique of Masson-Hamperl as described by Singh (1964) and two argyrophil stains, 
namely the Grimelius (1969) and the Sevier-Munger (1965) stain. In addition to a study of the 
light microscopic morphology in routinely stained sections, the Grimelius stain was used to classify 
the tumours, since this stain is non-discriminating and stains almost all the different types of 
normal endocrine cells of the gastro-intestinal mucosa (Grimelius and Wilander 1980) as well 
as carcinoids - irrespective of their location (Wilander et al. 1977a and b, 1979a). Only gastric 
carcinoids with an argyrophil reaction (Grimelius stain) in the majority of the tumour cells were 
accepted for the study. The findings at preoperative radiography and the morphology of the gastric 
mucosa close to the turnouts were decisive for the establishment of the location of the carcinoids 
in the stomach. 

Results 

Clinical Data 

Of the 24 patients, 10 were men and 14 were women,  with an age range of  
32-79 years. Seven patients had concomi tan t  achylia (Table 1). The condi t ion 
'was diagnosed preoperatively except in one patient  (No. 9), in w h o m  diagnosis 
was settled postoperat ively after a local resection of  the tumour .  Of  the achylic 
patients four  had associated PA (three of  these cases have been described before 
- Wilander  et al. 1979a and b). The PA was diagnosed preoperatively in three 
patients. In one, who preoperat ively had an anaemia  of  unknown  cause, the 
PA was established one year after a subtotal  gas t rectomy performed for multiple 
gastric carcinoids (case 23). Four  patients had multiple gastric carcinoids 
(cases 20, 21, 22 and 23). They were all located in the body  of  the s tomach  
(Table 1). N o  carcinoid syndrome or other  endocrine syndrome was present 
in any of  the patients. 

Light Microscopy 

All tumours  showed the microscopic  picture of  carcinoids, with regular t umour  
cells growing in solid sheets, buds, tubular  and ribbon-like structures. They 
were all " a t y p i c a l "  compared  with the morpho logy  of  the "c lass ica l"  carcinoids 
o f  the mid-gut  as described by Williams and Sandler (1963). The majori ty  
o f  the t umour  cells were argyrophi l  with the Grimelius technique in all cases, 
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Table 1. Clinical observations and histopathology of 24 gastric carcinoids 
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Case Sex Age Location Diameter Multiple Argyrophil Achylia Pernicious 
No. yrs (cm) tumours reaction a anaemia 

1 M 65 Antrum 0,7 
2 M 40 Antrum 0,8 
3 F 79 Antrum 0,6 

4 F 51 Antrum t.2 
5 F 68 Antrum 6 
6 F 65 Antrum 8 
7 M 69 Antrum 9 
8 M 60 Corpus 0.6 

9 F 52 Corpus 0.9 

l0 M 62 Corpus 1.5 
11 M 52 Corpus 1.5 
12 M 49 Corpus 1.5 
13 F 68 Corpus 2 

14 F 55 Corpus 1.2 

15 F 38 Corpus 1.5 - 
16 F 45 Corpus 1.6 - 
17 F 57 Corpus 2 - 
18 F 60 Corpus 3 - 
19 M 79 Corpus 5 - 
20 M 76 Corpus 1-2 +(2) 

21 F 39 Corpus <0.6 +(4) 

22 F 32 Corpus < 1 + (5) 
23 F 41 Corpus <2 + 

(several) 

24 M 62 Cardia 5 

+ - -  _ _  

(11 years 
preop) 

+ - -  _ _  

+ - -  _ _  

+ - -  _ _  

+ + + 

(preop) (22 years 
preop) 

+ + - 

(postop) 
+ - -  _ _  

+ - -  _ _  

+ - -  _ _  

+ + + 

(33 years (8 years 
preop) preop) 

+ + - 

(preop) 
+ - -  _ _  

+ - -  _ _  

+ - -  _ _  

+ - -  _ _  

+ + + 

(preop) (preop) 
+ + - 

(many 
years) 

+ - -  _ _  

+ - + 

(1 year 
postop) 

a +indicates argyrophil cells with the Sevier-Munger technique in the majority of tumour cells 

which, as mentioned in Material and Methods,  was a criterion for inclusion 
in the study. With the Sevier-Munger argyrophil silver stain the majority of  
the tumour cells were stained in 19 cases, and most  of  these tumours were 
located in the corpus (Table 1). All multiple tumours were Sevier-Munger posi- 
tive. The Masson stain yielded only a very few scattered argentaffin cells in 
some tumours but was otherwise negative, indicating negligible amounts  of  
5-hydroxytryptamine in the tumours. In case 22, in addition to the five macros- 
copically visible tumours there were several small nodules o f  argyrophil (Sevier- 
Munger) tumours which were observable only at the light microscopic level. 
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Fig. 2. a Haematoxylin-eosin stain of the same tumour as in Fig, 1. x250. b Grimelius stain 
• 250 

Fig. 1. Low-power view of microscopic section of the gastric specimen from case 22. In the gastric 
mucosa and submucosa of the corpus area, a carcinoid tumour is seen. Peripheral to the main 
tumour there are also two small mucosaI tumour nodules which were diagnosed light microscopically 
(arrows). Grimelius stain x 8 
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Fig. 3. Photomicrograph of the gastric mucosa (corpus area) of case 23, showing the pronounced 
hyperplasia of argyrophil cells; Grimelius stain x 250 
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These were located in the deeper part of the mucosa and did not penetrate 
through the lamina muscularis mucosa (Figs. 1, 2a and b). The gastric mucosa 
of case 23 presented a morphology which was not observed in any of the 
other patients. The basal part of the mucosa of the corpus harboured endocrine 
cells which showed pronounced hyperplasia and an argyrophil reaction with 
the Grimelius and the Sevier-Munger stain (Fig. 3). The hyperplastic cells were 
diffusely spread but sometimes had the appearance of multiple isolated microtu- 
mours. There was no sharp border between these diffuse or nodular hyperplastic 
cells and the macroscopically identified argyrophil tumours. 

Discussion 

The incidence of cancer of the stomach is increased in patients with PA (Elsborg 
and Mosbech 1979), a disease in which atrophic gastritis and achlorhydria 
are important features. It has been observed that the mean nitrate concentration 
in gastric juice from fasting patients with PA is nearly fifty-fold greater that 
that of age-matched controls. The nitrate is essential for the formation of volatile 
nitrosamines, which possess carcinogenic properties, and a high concentration 
of nitrosamines in the achylic stomach has been suggested as an important 
pathogenic factor in the development of gastric cancer (Ruddell et al. 1978). 

Gastric cancer in patients with PA is more frequent in the corpus and 
fundus region of the stomach than gastric cancer in patients without PA, indicat- 
ing a difference in the pathogenesis of cancer of the stomach between patients 
with and without PA (Elsborg and Mosbech 1979). Since patients with PA 
often have high plasma gastrin concentrations, caused by decreased acid feed- 
back inhibition (Ganguli et al. 1971), and since gastrin is a t r o p h i c  hormone 
for the corpus and fundus of the stomach, it has been presumed that high 
gastrin levels promote the development of gastric cancer in patients with PA 
(Elsborg and Mosbech 1979). 

In the present study 25% of the patients with gastric carcinoids were achylic 
preoperatively and half of these had associated PA. The tumours that developed 
in the achylic stomach showed a predilection for the corpus area. This situation 
resembles that of gastric cancer and indicates similarities in the pathogenesis 
of these two types of epithelial neoplasms of the stomach. 

Almost all of  the gastric carcinoids associated with achylia examined con- 
tained a majority of tumour cells which were argyrophilic with the Sevier-Munger 
silver stain. The silver reaction indicates that the tumour cells are ECL cells 
(Solcia et al. 1970, Hage and Hage 1976; Larsson et al. 1978; Capella et al. 
1980) storing an unknown hormone. Several studies in man have revealed hyper- 
plasia of  ECL cells in association with increased plasma gastrin levels and 
achylia (Solcia et al. 1970; Rubin 1973; Bordi et al. 1976). It may be postulated 
that a t r o p h i c  action of gastrin on the ECL cells and high concentrations 
of carcinogenic nitrosamines are pathogenetic factors in the development of 
argyrophil gastric carcinoids in the achylic stomach, as illustrated in Fig. 4. 
The formation of ECL cell tumours may be preceded by nodular or diffuse 
ECL cell hyperplasia (Black etal.  1968; Hodges etal .  1981) as indicated in 
cases twenty two and twenty three. 
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Fig. 4. Presumed pathogenesis of 
gastric carcinoids which develop in 
an achylic stomach 

A t  least  ten cases of  pern ic ious  a n a e m i a  in assoc ia t ion  wi th  gastr ic  ca rc ino ids  
have been d o c u m e n t e d  in the l i te ra ture  by  o ther  au thors  (Mar t in  and  Atk ins  
1952; Ca t t an  et al. 1955; Pes tana  et al. 1963; Sheahan  et al. 1971 ; Guel le r  and  
H a d d a d  1975; Bader  et al. 1977; Ha r r i s  and  Greenbe rg  1978; H e d g e s  e t a l .  
1981) and seven cases o f  gastr ic  ca rc ino ids  in assoc ia t ion  with  achyl ia  (Li i tzow- 
H o l m  1952; Hines  and  Savage 1955; E k l 6 f  1967; Guel le r  and  H a d d a d  1975; 
Bordi  et al. 1976). The occurrence  o f  endocr ine  syndromes  in connec t ion  with  
gastr ic  ca rc ino ids  is rare.  Pos t le thwei t  (1966) col lected a to ta l  n u m b e r  of  eight  
cases wi th  the ca rc ino id  syndrome.  The  f indings in the present  s tudy are in 
agreement  wi th  the obse rva t ion  tha t  achyl ia ,  somet imes  with  c o n c o m i t a n t  PA,  
is the mos t  d is t inct  cl inical  cond i t i on  assoc ia ted  with gastr ic  carc inoids ,  especial ly 
those which  tend  to be mul t ip le  and  are loca ted  in the corpus  a rea  o f  the 
s tomach.  
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