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Roentgenologic Studies on Diseases of the Stomach
Report 4. Radiographic Differentiations of Benign
and Malignant Ulcers of the Stomach

Shozo Saito, Naoyoshi Toda, Mitsuomi Matsumoto and Tatsuo Tobe

Department of Radiology, Gunma University School of Medicine, Maebashi

BRAICET 5 X HENHE

BA4E BEREOR « BikOEN2kicoT
HEAFEEFB B HE
ik B= BH MR WA e P &k
(BF454£11 A15H 32 41)

1091—(21)

HITHIT 2WEHE, HcRREOR, Bt
DEHINCAL. 3% OMMIFE % Bt Uik
FhiL lebigu . 20 fodicis BIzs e Tk
l, IBIERESER], Wb fflZac X 2 BiLEH gD
TEThHoI.

P EoinEr X v, BEREOBMMESEY 2
5L, BRBIIRERC 3 W TSN EZY
L, R ORI LR 35\ T
ik, FoFOFNREL, KORE, 5504
HAURERZR L. Z0Ofb, fEERESIRTL
B Vv ) —7EoR, BERIES B\ &,
FEA LEARO Ui Wi s @ TRaM-3-
BEEIH0%, —HERE, THARVLEREEY
RTEBESOFRY & BIFCf#itt 5 & 223

FlooT, HEOIEROCT DRBREZE Y i
Rt L.

WEORHCR L QLB iR, “HEY, E
D SO RO TRHERR b IEFE& N
Z CTHER, SOl E2tRL, E¥EF0R
ZOWT bR, AR, KBV, RS
LU EDLOBEEDMEESEL IBET S
Lickh, WEOR, BioENoARbY, A
EOERY, WEER L HHEREHETS e
Hfere.

L L7enibREn R, EEoEiiaL, FH4
O XFEAT RTS8\ DT, 5T
NTWB LK, AT XEZCmZ T, N
g, MigREoHrEEhs.

Preface

Many studies of the radiographic differentiation of benign and malignant ulcers of the stomach have

been made up to the present.

However, both types of ulcers cannot always be differentiated, in spite of

refined methods of examinations, especially in early ulcerating cancers and benign ulcers the differentia-

tion may be one of the most difficult radiological problems,
The purpose of this paper is to call attention to the difference of fine relief of the lesions between them.

Materials and Methods

In the past 4 years, 5 ulcerating early gastric cancers (the lesion confined to the mucosa, lamina pro-

pria, or submucosa), 5 slightly advanced gastric cancers (the lesion partially reached to the muscular coat),
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16 benign small gastric ulcers (below 5 mm. in diameter), 7 benign middle-sized ulcers (6 to 15 mm. in
diameter), and 5 benign large ulcers (above 16 mm. in diameter) were selected at random in the Radiology
Department of Gunma University Hospital

In these 10 ulcerating gastric cancers and 28 benign gastric ulcers, X-ray and gastroscopic examina-
tions were made in all cases. Moreover, in all gastric cancers and 16 benign ulcers, gastric operations
were made, and the diagnosis was histologically confirmed.

The roentgenograph was first made without any pretreatment. Then the following pretreatment
was made (Sairo et al. 1966): Parasympathetic blocking agents, digestive enzymes, and neutralizers were
given for 4 consecutive days, and on the morning of the 5th day, 15 minutes prior to roentgenography,
Buscopan (hyoscin-N-butylbromidej (Murray, 1966) was intramuscularly injected. In cases of hyper-
secretion of gastric juice, the removal was previously made by gastric tube.

Mucosal folds technique with small amounts of barium (20 to 50 cc.) is most liable to be affected mu-
cus or hypersecretion. Taken, therefore, in prone position, it acts as a compression technique or a prone
double contrast.

In compression technique about 30 to 150 cc. of barium were used.

In prone double contrast, about 200 to 300 cc. of air and 20 to 50 cc. of barium were administered.
In supine or erect double contrast, about 200 to 300 cc. of air and 100 to 200 cc. of barium were given.

In double contrast, air was introduced into the stomach by gastric tube or straw with a small perfora-
tion (Amplitz, 1958).

Results

1. Contour of the stomach

In 6 out of 10 cases of ulcerating gastric cancers, the lesions were located the lesser or greater curva-
tures (profile lesion) and showed rigid, irregular contour, opened angle, shortening of the curvature, or
indentation on the opposite side. The peristalsis was diminished or absent at the sites of the lesions. In
5 of 6 cases, the niche did not project beyond the luminal contour. However, in one case the niche pro-
jected beyond to luminal contour. According to compression technique, the so-called Carman’s Meniscus
sign was observed.

In 2 of the 10 cases, the lesions located near the curvatures (semi-profile lesion). In another 2 cases
the lesions were located away from the lesser or greater curvature (en face lesion). In these semi-profile
and en face lesions, changes in contour and peristalsis were less remarkable.

In benign ulcers the lesions also showed opened angle, shortening of the lesser curvature or indenta-
tion on the opposite curvature, while in profile lesion the niche generally projected beyond the luminal
contour. Rigid or irregular contour generally was not observed and the peristalsis was not as diminished
as in cancer, especially in small en face ulcers. Iowever, in large or cicatrical ulcers the contour was
rigid and irregular, and the peristalsis rnarkedly diminished or absent Furthermore, in ore case the Me-
niscus sign was observed.

2. Changes in gastric area

According to pretreatment, the gastric area was clearly visualized in 7 of the 10 ulcerating cancers.
In one case of superficial spreading early gastric cancer, the gastric area was irregularly interrupted at

sites of the lesion. This change was most effectively visualized by means of double contrast technique
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Fig. 1. Superficial spreading early gastric cancer
with ulceration

A. Barjum filled stomach shows irregular con-
tour at the gastric angle,

B. Supine double contrast shows irregularly
interrupted gastric area at sites of the lesion
(See Fig. C)

C. Diagramatic drawing of B.

D.  Resected specimen. Compare with B.(Note
changes in mucesal folds and gastric area.

E. Diagramatic drawing of D.



1094—(24) A AR S RE S M30% fi12s

_—

Fig. 2. Gastric cancer with ulceration

A. Barium filled stomach shows irregular and
rigid contour at the angle.

B. Gastroscopic picture shows a profile view
of the lesion at the angle.

C. Supine double contrast shows protruding

lesions with ulceration (arrow)

D. Resected specimen shows protruding cancer
with ulceration.

E. A close-up view of the resected specimen
shows interrupted mucosal folds and irregu-
larly interrupted or enlarged gastric area at
sites of the lesion. Compare with benign
ulcers (Fig. 4)
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(Fig. 1). In another 9 cases of ulcerating gastric cancer, the gastric area at sites of the lesions also irregu-
larly interrupted or enlarged, and in the ulcerating portion the gastric area was absent. These changes
were well visualized, according to combined application of pretreatment and double contrast or compre-
ssion technique. On the macroscopic appearance of the 10 resected specimens, the gastric area was also
irregularly interrupted, or enlarged at sites of the lesions (Fig. 1D, 2DD).

However, in 8 of the 28 benign ulcers, the gastric area in the surrounding of the ulcers was somewhat
irregular or absent due to edema, inflammation or fibrosis. However, generally the gastric area in be-

nign ulcers was not irregularly interrupted, enlarged or protruded as in malignant ulcers.

i J Y Y G e
2. Constriction E_'J g bﬁ £fj ( §} 14.39%
) ¢
3"5‘,’,*"153\3;'?%"9 &S JJ M U 86%
4. Cutoff LJ U u 10.0%

5. Widening )
or swelling, } 5.7 %
and narrowing

6. Gradual 4.39%
narrowing

Fig. 3. Changes in mucosal folds of resected specimens: Malignant ulcers
(9 lesions including 70 mucosal folds)

3. Changes in mucosal folds

Mucosal folds at the margin of malignant ulcers showed a step-like narrowing, sudden cutoff, constric-
tion, or widening, as shown in Fig. 3. However, in one case of longstanding chronic ulcer associated with
malignant degenerations, the mucosal folds became gradually thin as in benign ulcers.

While generally in benign ulcers, convergence of the mucosal folds was observed, and the rucosal
folds became gradually thin (Fig. 4). However, in a few cases the break of the folds, step-like narrowing,
constriction, and widening were found (Fig. 5, 6).

4. Shapes of ulcers

In 3 cases of early ulcerating gastric cancer, irregular, polygonal, sharply demarcated ulcers with
concave margins were clearly visualized by double contrast or compression technique (Fig. 7). Inanother
7 cases of malignant ulcer irregularly demarcated ulcers were also observed by these techniques. In 6

cases out of 10 ulcerating cancers, the margin appeared as an irregularly elevated bank (Fig. 2), and the
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gastric area in this portion was irregularly enlarged and protruded (Fig. 2D).

In 22 cases of the 28 benign ulcers, the shape of the ulcers was smooth and round or oval. In 3 cica-
trical ulcers, the margin was irregular. In another 2 cases, the margin was polygonal with concave mar-
gins, as in a malignant ulcer. However, the ulcer floor and mucosal folds were generally smooth.

5. Floors of ulcers

In 7 of 10 cases of ulcerating gastric cancers, the floor was uneven or irregular, and in 3 of the 10 cases,

several islets were found within the ulcer. These changes were most effectively demonstrated by compres-

sion technique with various pressures, such as slight, moderate and strong pressures.

A (B)
Fig. 4. Large benign ulcer
A. Supine double contrast shows a large benign chronic ulcer with converged mucosal folds.
B. Resected specimen shows the sarme findings. Compare with malignant ulcers or erosion (Iigs. 1D, 2E)

1. Gradual }

narrowing “| 67.6%
2. Widening / L 13.5%
caeedd
3. swelling U 619
4. Cutoff U 6.86%

5. Slight
constriction U 4.0%

Fig. 5. Changes in mucosal folds of resected specimen: Benign ulcers
(10 lesions including 74 mucosal folds)
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Fig. 6. Benign gastric ulcers

A. Barium filled stomach shows irregular con-
tour and shortening of the lesser curvature.

B. Compression technique shows several ulcers.

C. Double contrast shows szveral ulcers. In
some mucosal folds, the widening, swelling and
cutoff are seen.

D. Resected material

E. A close-up view of the resected material shows
step-like narrowing, widening, swelling and cu-
tofl’ of the mucosal folds (arrow) as in malig-
nant ulcers.
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Fig. 7. Ulcerating gastric cancer
A. Barium filled film shows opened angle and irregular contour at the angle
B. Compression technique shows irregularly polygonal and sharply demarcated ulcers with concave

o

margins (First examination)
C. This compression technique was made 10 days after the first examination. The ulcers were
enlarged after this short period of time.

In 23 of 28 cases of benign ulcers, the floow was generally smooth and the nodularity within the ulcer
was not observed. In another 5 cases the floor was somewhat irregular.

6. Effects of medical treatment

In 3 of the 10 cases of ulcerating cancers, X-ray examinations were made 10 days after the first exa-
mination, and the ulcers were enlarged after this short period of time (Fig. 7).

“onversely, in the benign ulcers, the lesions generally diminished in size after the treatment.

Discussion
The roentgeniograph of early or small lesions are so unfavorably affected by the gastric mucus, necrotic
substance or hypersecretion that pretreatment are necessary, such as administrations of parasympathetic
blocking agents, digestive enzymes, and neutralizers, or in cases of hypersecretion the removal of gastric
juice by stomach tube (Aoyama 1961, Saito et al. 1965, 1966).
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As a rule benign ulcers characteristically have a smooth outline and the peristalsis tends to be active,
whereas malignant ulcers show some irregularity or rigidity in their contour and peristalsis is diminished
or absent (Stein, 1966). However, in our 3 cases of longstanding chronic ulcer, the lesion were irregular
and rigid, and peristalsis at sites of the lesions was markedly diminished or absent. In 2 cases of en face
early cancer, the contour was almost normal and peristalsis showed little change. For the demonstration
of abnormal contour and peristalsis in small lesions, the X-ray films must be taken in profile view. When
viewed in profile, a malignant ulcer usually does not project the lumen of the stomach. However, when
an ulcer projects beyond the luminal contour and Hampton’s line, ulcer collar and ulcer mound are seen
by compression technique, the lesion is said to be benign (Wolf and Marshak, 1957). However, in one of
our malignant ulcers, the niche projected beyond the luminal contour.

In the surrounding area of ulcerating cancers generally the gastric area was irregularly interrupted,
enlarged, or protruded, while in benign ulcers the gastric area showed little change. For the demonstra-
tion of the gastric area double contrast with pretreatment was most valuable. In one superficial spreading
early cancer, the size of the lesion could be suggested according to changes in the gastric area as shown in
Fig. 1.

Concerning mucosal folds of ulcerating cancer, the break at the ulcer margin has been reported (Ichi-
kawa et al., 1964; Shirakabe et al,, 1966; Frik, 1967). According to Kalokerinos (1967), in malignant
ulceration the mucosal folds usually stops short of the edge, and the ends show sudden cutoff, tapering,
swelling, and erosion. A clubshaped widening of the folds is also reported (Frik, 1967). In our cases of
ulcerating cancers as shown in Fig. 3, sudden cutoff, step-like narrowing, constriction and widening of the
mucosal folds were highly significant. However, in a few cases of benign ulcers the mucosal folds showed
the cutoff, step-like narrowing and widening as in malignant ulcers (Fig. 5, 6). Generally in benign ul-
cers convergence of the mucosal folds was visualized. However, in one case of longstanding chronic ulcer
which had undergone malignant degeneration, the mucosal folds were converged and became gradually
thin as in benign ulcers. Such cases are also reported by Marshak et al. (1953) and Shanks (1958). There-
fore, the differentiation in such cases may be extremely difficult,

According to previous reports, multiple gastric ulcers are more often benign, and the Meniscus sign of
Carman is highly suggestive of ulcerating cancer (Shanks, 1958 5 Teschendorf, 1964; Stein, 1966; Zbor-
alske, 1967; Frik, 1967). However, in one of our early cancers the lesion is associated with multiple gas-
tric ulcers, and in one case of cicatrical benign ulcer, the niche showed the Meniscus sign.

In regard to shapes, malignant ulcers often showed an irregular polygon with concave margins and
sharply demarcated. While in benign ulcers the shape was generally smooth and round. In $ cicatrical
benign ulcers the margin was irregular, and in another ? cases, the shape was polygonal with concave mar-
gin as in cancers. However, the floor of the ulcer was smooth and the mucosal fold converged.

As for floors of malignant ulcers, they were uneven, irregular and nodular, and within the ulcer several
islets were found. The irt egular floor was most effectively demonstrate by means of compression technique
with graded pressure, such as slight, moderate and strong pressures. In benign ulcers the floor was gene-
rally smooth, except for 3 cicatrical ulcers.

In response to medical treatments, a simple ulcer showed healing in 3 to 4 weeks under treatment, but
a malignant ulcer will not (Cole, 1928; Gutmann, 1956; Shanks, 1958). However, the malignant ulcer



1100—(30) AARESHH RS SMERE B30%E W25

may also, for a time, get smaller during treatment of peptic ulcer (Schindler and Gold, 1939; Hellmer,
1946; Grimes and Bell, 1950; Shirakabe et al, 1966). 1In our 3 cases of ulcerating cancer, the X-ray
examination was made under treatment of 10 days after the first examination, and the ulcers were enlarged
in all cases. However in benign ulcers, as a rule, they were remarkably diminished.

Furthermore, large ulcers, shallow or flattened ulcers, and ulcers in the fornix or on the greater cur-
vature, were said to be predominantly malignant (Alvarez and McCarty, 1928; Shanks, 1958 ; Teschendorf,
1964; Frik, 1966, 1967; Stein, 1966). However, these signs are of little significance for the differentiation.

Therefore, a synthetic differential diagnosis is necessary. Furthermore, the combined application of

the X-ray examination, gastroscopy, and gastric cytology is desired.

Summary

For the radiographic differentiation of benign and malignant ulcers, the fine relief radiograph of
the lesion was important, especially in early or small lesions.

For the radiograph of the fine relief, double contrast with pretreatment and compression technique
were most valuable. Mucosal technique in erect position with small amounts of barium was generally
unsatisfactory, therefore, it may be necessary to place the patient in prone position, for in this position a
compression element or a double contrast element is added.

The most characteristic X-ray finding of ulcerating early gastric cancers are as follows:

The gastric area surrounding ulcers was irregularly interrupted, or enlarged and protruded. In
regard to mucosal folds at the margin, the folds showed sudden cutoff, steplike narrowing, constriction,
or widening. Shapes of the ulcer were irregular or polygonal, and sharply demarcated. In some cases,
the margin showed a bank-like elevation, and in this position the gastric area was irregularly enlarged
and protruded. Floors of the ulcer were generally uneven or irregular, and within the ulcer several islets
were often found. For demonstration of the irregular floor, compression technique with varicus pressures,
such as slight, moderate and strong pressures, was valuable.

However, the radiographic differentiation of benign ulcers and ulcerating early cancers was often

difficult; therefore, gastroscopic and cytologic examinations are also desired.
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