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Radiological appearances in achlorhydria
B. A. SCOBIE AND G. P. G. SIM

From Wellington Hospital, New Zealand

EDITORIAL SYNOPSIS Barium meal findings were correlated with those of gastric biopsy and of
histamine tests in 122 patients with various gastrointestinal disorders including pernicious anaemia.
The combined radiological features of 'bald fundus' and 'tubular outline' of the stomach were
specific for patients with histamine-fast achlorhydria, were observed in eight of 24 instances, and were
equally prevalent in achlorhydric patients with and without pernicious anaemia.

Histamine-fast achlorhydria is a valuable parameter
of gastric dysfunction and is accompanied, almost
invariably, by atrophy of the gastric mucosa. The
present study was designed to test previously
described features of radiological gastric atrophy in
patients with histamine-fast achlorhydria and in
others who had undergone gastric biopsy and
quantitative gastric secretory studies. It will be
shown that some patients with histamine-fast
achlorhydria have distinguishing radiological feat-
ures which are equally prominent whether or not
pemnicious anaemia is present.

Recognition of gastric atrophy radiologically was
suggested by Badenoch, Kemp, and Richards (1956)
in a study of mucosal biopsies of patients with
various anaemias. Their important criterion appeared
to be the loss of folds along the greater curvature
when the stomach was distended with barium. More
recently, the importance of the absence of, or
diminished height and number of, the gastric rugae
has been re-emphasized (Bock, Kemp, and Richards
1963). Laws and Pitman (1960) diagnosed radio-
logical atrophy in 38 of 71 patients with pernicious
anaemia from the presence of any three out of the

FIG. 1. Radiographs demonstrating the characteristic features of radiological atrophy and indicative of histamine-fast
achlorhydria, namely, 'baldfundus' and 'tubular shape', with loss of the greater curvature folds when distended.
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four following criteria: (1) tubular shape (Fig. 1),
(2) small volume, (3) bald fundus (Fig. 1), and
(4) tissue paper folds. No single feature, however,
was diagnostic. Joske and Vaughan (1962) accepted
these criteria and added two: (5) distension of the
fundus in the supine position, the so-called 'H-bomb'
sign, and (6) disappearance of the mucosal pattern
which, although clearly seen with a small quantity
of barium, seems to be ironed out as the stomach
distends. The latter authors did not specify the
number of features required for a positive diagnosis
of radiological gastric atrophy.

MATERIAL AND METHODS

The series comprised 122 patients of all ages investigated
for a variety of gastrointestinal disorders or pernicious
anaemia (Table I) who had undergone barium meal
examination. Augmented histamine tests were performed

TABLE I
FINAL DIAGNOSIS OF THE PATIENTS INVESTIGATED

Pernicious anaemia ......... 13
Radiologically negative dyspepsia ............................ 29
Chronic duodenal ulcer .................................... 21
Chronic gastric ulcer ...................................... 14
Carcinoma of the stomach .................................. 3
Post-gastrectomy disorders ....................................9
Hiatus hernia, chronic cholecystitis, or chronic pancreatitis ...... 15
Miscellaneous disorders (gastric and non-gastric) .............. 18

Total 122

in all but three patients and histamine-fast achlorhydria
was accepted when the pH of the gastric juice failed to
fall below 6 (Card and Sircus, 1958). Three patients with
pernicious anaemia were subjected only to conventional
histamine tests to confirm achlorhydria. Full-thickness
mucosal biopsies, taken using Wood's tube, were
collectively reviewed by one of us. The sections, which
were unnamed, were classified into the five categories of
Joske and Vaughan (1962). Serum vitamin B12 and folic
acid activity were estimated microbiologically using
L. leichmanii and L. casei, respectively. Pernicious
anaemia was diagnosed from the presence of a megalo-
blastic bone marrow, histamine-fast achlorhydria, and
low serum vitamin B12 levels in all instances.
The barium meal films were reviewed at random by

one of us who was unaware of the clinical particulars.
The four criteria of Laws and Pitman (1960) were sought,
together with the additional two described by Joske and
Vaughan (1962), namely, tubular shape, small volume,

bald fundus, tissue paper folds, H-bomb sign, and dis-
appearing mucosal folds. Each sign was recorded as being
either present or absent, and in order to avoid false
positives, criteria were considered present only when they
appeared unequivocal. A final opinion as to the existence
of radiological gastric atrophy was based on at least
three of the features of Laws and Pitman (1960) being
present. The original barium meal investigations had been
carried out by several radiologists. Apart from the fact
that all examinations included erect and supine views of
the stomach, no rigid technique was used.

RESULTS

Only three patients had radiological gastric atrophy
by the criteria of Laws and Pitman (1960), all with
histamine-fast achlorhydria and including only one
patient with pernicious anaemia (Table II). However,

TABLE II
CORRELATION BETWEEN ACHLORHYDRIA AND
RADIOLOGICAL EVIDENCE OF GASTRIC ATROPHY

Condition No. of Radiological Atrophy
Cases Present

Criteria of Bald Fundus
Laws and or Tubular
Pitman (1960) Stomach

Histamine-fast achlorhydria 24
With pernicious anaemia 13
Without pernicious anaemia 11

No histamine-fast achlorhydria 98

1 4
2 4
0 0

consideration of the combined presence of only two
features, 'bald fundus' and 'tubular outline',
increased the diagnostic specificity for radiological
evidence of achlorhydria from 12-5 to 33 %, without
including any false positives. In patients capable of
secreting hydrochloric acid a tubular-shaped stom-
ach or a bald fundus were rare and did not
coexist (Table III). Of two patients with pernicious
anaemia following partial gastrectomy, one had a
relevant abnormality in the form of a bald fundus.
Mucosal views of the stomach were found less
useful than those made after the ingestion of 4 oz.
or more of barium. The signs of the 'H-bomb',
'disappearing mucosal folds', and 'tissue paper
folds' were difficult to interpret and apply. The small
volume stomach was recorded only once.

LE III
INCIDENCE OF RADIOLOGICAL SIGNS POSTULATED AS INDICATIVE OF GASTRIC ATROPHY IN 122 PATIENTS

Condition No. of Tubular Shape Small Volume Bald Fundus Tissue Paper H-Bomb Sign Disappearing
Cases Folds Mucosal Folds

Pernicious anaemia
Histamine-fast achlorhydria
without pernicious anaemia
No histamine-fast achlorhydria

13 4

11 5
98 2

0

0

7

4 2
4

3

6

2

0
2
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All patients biopsied with histamine-fast achlor-
hydria had gastric atrophy varying from grades 3 to
5 (Table IV). Radiological atrophy, as judged either
by the criteria of Laws and Pitman (1960) or by the
simple combination of bald fundus and tubular
outline, was present only in patients with histological
atrophic gastritis or gastric atrophy.

TABLE IV
INCIDENCE OF RADIOLOGICAL GASTRIC ATROPHY
IN RELATION TO HISTOLOGICAL GRADE OF BIOPSY

Histological Grade No. of Radiological Atrophy
Cases Present

Criteria of Bald Fundus
Laws and and Tubular
Pitman (1960) Stomach

I (normal) 42 0 0
II (chronic superficial gastritis) 16 0 0
III (moderate atrophic gastritis) 16 1 3
IV (marked atrophic gastritis) 13 1 2
V (gastric atrophy) 3 1 2

COMMENT

This study has shown that there is no single radio-
logical sign of gastric atrophy or of achlorhydria.
Nevertheless the combined criteria of the 'bald
fundus' and 'tubular outline' of the stomach were
indicative of histamine-fast achlorhydria in one
third of patients in whom this had been demon-
strated by gastric analysis. There were no radio-

logical or histological features which specifically
differentiated the 13 patients with pernicious
anaemia from the remainder of the 24 patients with
histamine-fast achlorhydria. If one accepts a bald
fundus and tubular outline as indicative of achlor-
hydria and thus of gastric atrophy, our use of these
two criteria more than doubled the number of
patients with radiological gastric atrophy as com-
pared with the incidence obtained by accepting three
of the four criteria of Laws and Pitman (1960).

We are indebted to Dr. Ian Prior, Director of the
Medical Unit, for help and encouragement, to the
consulting staff for referral of patients, and to members of
the Pathology Department for help with the histological
studies. Dr. M. McKellar kindly performed the serum
vitamin B,2 and folic acid assays.
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