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TS D
SUMMARY E

Gastric neoplasms of three patients protruded BEEEHO A A BoRIcEE LML, X
into their gas-containing fornices and were first ERTHOICRAR SR AZGIELS 3@ %KL~ =
visualized on plain chest radiographs. Endoscopy NS O, PRSI & 5 v FHHEARIZ LY,
and/or surgery confirmed these to be a polyp, a FhAEN, £ —7, THEGIE, Cch S L AEER
leiomyorpa, a.nd an adenocarcinoma. The polyp, Ehi. Zho3EON, RAODLDILEY) —FTH
13 om, o dmeer, wis the malls of Ut g1.gorc 1 50 E ML "R 0

? WHEEICIERRTRE L Bbh s, "SR, HY

under suitable conditions. Adequate technigue ol i i L -
and positioning, sufficiently large lesions in the % i & i & iiﬁ" GESA ‘D_J“'ib!“ boT—iE
upper portion of the stomach, a central beam BEokzzssfdsze, MBAXBRIHLT

tangential to the tumor, sufficient gas in the HAAmICHFET 228, HEMIZHHERNAS

stomach, and careful scrutiny by the observer TwaZé, FERVHEEEZITIZLETHS. 20
are required.  Lesions may be more readily & ARE RSO CEOMmIC RNt 2Ry
visualized during chest radiography when oral LTH2 W83 L2k, #ELST A3
sodium bicarbonate is used to distend the LE bR S, MEXEHREIZSVT, 74 LLD

stomach. In chest radiography, exposure limited S & BB OB S A 5, WS & WO 202
o e g 1lds b beon abocsied for o Cpmmantos. Lt bk
’ ’ BTz hE, R THERTHEIALE LA

small an exposure field may result in loss of . g e - N
information potentially beneficial to the patient. TVEBA RN TR 5 5. EHELSNT

Using the smaller of two popular film sizes V535X 43em, 35X35em®D 7 4 M ADH, hEVE
(35X43 cm & 35X35 cm), the saving in surface rHWwWAZ LTk THLN S MR, BiisGi
and bone marrow doses is negligible, and the DEFPIIHED THTHThHY, LRmSHEITHY %
saving in gonad dose may be nil over that when BFc L NIZIERET 2262 TES. W XKE

shielding is used. The interest of the observer ROBMOBE, #BEOEZEIN, LROREDS
may be absorbed by a concomitant cardiac or LA THBOT, XHEEREKROEREL

pulmonary .lesion. Careful squtiny of the entire BEALETS 5.
radiograph is therefore essential.

il

*
INTRODUCTION
LB £ - il ( 3 -
We must be on the alert for any subtle changes BEORBETFLMET 5201013, XBRERO

on the radiograph, even at its margins, in order WRHETEREL-T, RMZRHELREL

to thoroughly evaluate the patient’s condition. EREVEIICTAVEN DS, LELLT, Z0D&S
We sometimes fail to perceive such abnormalities, BEEIZREEANETHS, ZEIZAILT 4 LA
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especially when another more prominent one
concomitantly exists on the film.

A gas bubble is usually seen in the gastric cardia
on the plain chest radiograph, though the amount
of gas varies from patient to patient. However,
it is doubtful that sufficient attention is always
paid to that area of the film, or whether such a
thorough evaluation is made for each patient.
The “gastric air bubble” on the plain chest
radiograph is probably easily overlooked, though
it is well-known that polypoid fundal tumors
may occasionally be first identified by an
abnormal gastric air bubble on the chest
radiograph.!™

Presented here are three cases whose gastric
lesions were detected on plain chest radiographs
by perceiving the unusual shapes of their gas-
distended gastric fornices. A discussion of the
perception of such lesions on plain chest radio-
graphs is included, and the pertinent literature
is reviewed.

case 1 (MF [Jilh. This 48-vear-old male had
no complaints referable to the gastrointestinal
tract. Routine chest radiographs in October
1974 revealed a small polypoid lesion protruding
from the mucosa of the gastric fornix (Figure 1A).

An upper gastrointestinal series 3 months later
confirmed the presence of this polyp (Figure 1B).
A repeat plain chest radiograph made immediate-
ly before the upper gastrointestinal series did not
clearly outline the polypoid lesion because of
lack of air in the stomach.

Case 2 (MF This 48-year-old female
had vague epigastric discomfort with occasional
lower abdominal pain prior to routine chest
radiography in April 1968. A small mass lesion
was outlined by gas in the medial portion of the
fornix (Figure 2A).

An upper gastrointestinal series one month later
revealed a mass lesion with a smooth surface,
suggesting a submucosal tumor in the cardia,
such as a leiomyoma (Figure 2B). Its presence
was confirmed endoscopically.

Two years later, gastrectomy was performed,
and histologically this proved to be a leiomyoma.
Retrospectively, the tumor was visible on chest
films dating back to 1966.

LI OBHE A REAFAEIZED S h 2848101
2ITH3,

AL S X ARG I T, BRI m g H A AR
HLohaA, FAORIEZEHE L-TRLS. LArL,
EROZOHMHH I+ 2EREF bR TS A,
HHVIEERBIIODVWT 20X ZMUE L 7= 3Rl A
fibhTwarrivrEbLY. WEXHEEE Lo
RELGHTAROFEIIL-T, FIDTHE) —-THOD
HESEBARRsh22:452203L<m6h0
THENLEHS,17Y MEXHBEETII T AE" 1L,
REkashptwnweErBEhbin s,

ZITHRATA20E, BHBEXHRERIIENT,
HATWSALZBBESOBRORE» 5, BHHE
AHEmMmENLIFTHS. BHMHXBEEL LTO
ZOFMOIREOHEMIC>VWTEHKL, bt T
XHROME % 1T - 7.

won (vFD. coszonce, wwE:
BESLEEZLNIHFLF o2, 19744E10H
DWW X AT, BB RIS 5% L 2
AEWRY - THRBEHFBD R (HLA).

3ARKICERBRLALYBBEXERET, 20
FU—7OFEIERENRA(H1B). L IBE
XBMEOEFICIT > MG XMERETIZ, BA
ZZEANT+FThoiw, £ — THEZE L,
FoghEBENEL k.

EH 2 (MF Z 048 ML, 19684F 4 H
Dl X AR ORI BBk b L A
BELUREA THEMERZ S bn. B5
fe s A A% o P & I FEHER 2 o $5 38 A HE
ah/(H2A).
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Figure 1. Case I. A — Chest radiograph showing small mass protruding downward into

the gastric air bubble. B — Double contrast barium study of stomach outlined a polypoid
lesion.

B, #EfL. A-RSXHENTE, BHORBICFHIRMT 3 s viEgr@nshns, B—W
D_FTER ) 7 LEETHE, R - THRREIEDSAE.

Case 3 (MF -) This 74-year-old male had
no gastrointestinal complaints. Chest radiogra-
phy from 7 April 1966 to 12 July 1976
demonstrated a curvilinear density in the region
of the apical pleural on the right side. This was
initially regarded to be pleural thickening.
However, it gradually increased in thickness,
eventually protruding into the parenchyma,
suggesting a benign neoplasm, such as mesothe-
lioma. Chest radiography in July 1976, revealed
a massive irregular density protruding intra-
luminally from the medial aspect of the gastric
fornix (Figure 3A). One month later, advanced
carcinoma of the cardia with lower esophageal
invasion was found at upper gastrointestinal
series (Figure 3B). This diagnosis was confirmed
endoscopically, and the patient was advised to
have surgical consultation.

DISCUSSION

These three gastric tumors were initially detected
on plain chest radiographs. The existence of
each gastric lesion was previously unknown.

wms (MFID. -ongomcu, wme
DX AL 7. 196654 H 7HA» 519764 7 A
120 & TOMEE X HEI T, RSN 520 6 - dl
BEER AR 5Nz, Zh, BRI REIEE &
Eiohtwi, LAL, LEVIZESAFAHL, 2w
IR ERA~FTEML, PEED L 2 BEHE
AT R N, 19765 7 H M i X 85 K T 1L,
B ML ORI A 5P~ L 2k 2w A
ZEEEFRO SN (H3A). 1 »H%, LHHE
WXSBET, A TEERME M T L AP
MERO e~ (H3B). ZoBiti:, NBEHkRET
MRsh, RERHABZB 2L 28D 5N

# %

IS 3o EERE, HAREXRELTMO T
HEmashisboTdd, FhLGENE, &FE L HE
FEOFEZMENATVE o7,
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Figure 2. Case 2. A — Chest radiograph showed a smooth-margined mass on the medial
aspect of the gas-filled cardia. B — Barium study of the stomach suggested the round
defect was benign, such as leiomyoma, which was proved histologically.

H2. fEf2. A-BEXMBBEETE, YAOLMLAMMoONMIZ T L2EHAHPRD 5 h s,
BB s aRETE, AERNEITHRHHEOL I ZSREOLOTHEZEARE SR, Zhi
HsgEI LT EE N,

Clear visualization of mass lesions in the stomach
by chest radiography depends on the following
conditions:

Adequate technique and positioning of the
patient

Sufficiently large lesions for radiologic
demonstration

Tumors situated in the upper portion of
stomach

Tangential incidence of the central beam to
the tumor

Sufficient gas in the stomach

Careful scrutiny by the observer

The primary aim in chest radiography is the
assessment of the pulmonary, cardiovascular, and
skeletal structures. However, if all visible
structures are scrutinized, we can better
contribute to the welfare of the patient. Had
the exposure field and/or scrutiny been strictly
confined to the lung fields, only the polyp could

M X MER T, BOMMAMRE L MHEICERTE
EREINE, ROERMGTHL2TVS,

W) ARG EREOMNREG b
FREFXBERTHR TR 30D KEET
hdZE

MR DfLRAEO LIz H 5 2 &

LS AR L TSmO AR L
Hvazé

BRIt AT ANSEZ L
MRE O ERIR

B X kAR o EEE AN, B, LBLE, L0
BFHOSMEOMIZH 5. LeL, EEsh 51
BOTNTEFEMoBRBE TN, EREFoEHE
ENELCFEES TR LHTES. BHEFH 20 13H%E
WHE MECHFCRESNALZSIE, (3HORN)
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Figure 3. Case 3. A — Chest radiograph showing a lobulated mass on the medial aspect of
the gastric cardia. The curvilinear density in the region of the apical pleura on the right

was suspected of being a neoplasm, such as a mesothelioma or Pancoast tumor. B —
Barium study of the stomach one month later outlined a large irregular mass in the cardia,
The radiologic diagnosis was carcinoma. Histologically, the resected specimen proved to
be adenocarcinoma.

3. fEF3. A—KEXBREITE, WOMIOME 1 5 RSB0 5 R, A0S 5 B g 1z
B AHMBIERERE, R E 2SS I A MO LS R R DU, B—1aABOB Y 5L
BIECE, MMk E ORRN A EROBRIEAED 5 172, BN LW TS - 2 WERHE A4 1

HAEMIZIREET S - 2.

have been diagnosed. ' Opaque gallstones,
splenomegaly, and other abnormalities are
occasionally detectable, providing the upper
portion of the abdomen is included in the
exposure field.

The question of substituting 35X35 cm for the
standard 35X43 cm film was raised by Etter
and Cross® in the U.S. in 1960 in the interests
of film economy and dose reduction for chest
radiography. In 1963 this question was consider-
ed by the Committee on X-ray of the American
College of Chest Physicians and the Committee
on Diseases of the Chest of the American
College of Radiology.® This joint committee
officially concluded that routine use of the
smaller film is not advisable, because of the
many disadvantages incurred for a slight economy
in expenditures and radiation exposure dose.

RN —TOHFBHENTWAETH S 5. BT
EHESAED T WA AL, BEAE, Wi,

FEUEOMOBRE LRI HFMTE 5.

KE Etter 5 L1 Cross ® 13, 1960412, 7 {1 hA
FRAE S O i & B &6 X SRR TR T & BB REIE o 7= 0
12, 35X43em KOEEHERY 7 4 W AD{EH D 1235X 35em
KDO7 4 VAOEREREL. ZOMBIzoWwT I,
1963412, American College of Chest Physicians @
XMERASL 5 U2 American College of Radiology
ORMELEASI Lo THREEAA. S Zof%
DEFAZERZE, M7 4 VLAOBBAIZEEZZ0H
b e R ETRE & D St o B R S R o
DI ECORR LT .26 FTOCHMA &R =
BUEOARNSHEREEWL 2. BE, 35X43mk
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Currently, 35X43 cm film costs approximately
15% more than 35X35 c¢m film.

A more compelling reason to use larger films
and fields is the potential loss of the additional
useful information beyond the film periphery in
the case of film of insufficient size. The
disadvantages cited by the joint committee
become effective with the use of smaller field
sizes, restricting exposure to the lung fields
themselves. Our own estimates of doses for the
two field and film sizes are as follows:”

Skin dose BEMERE
Bone marrow H#i#RE ...
Gonadal dose, male (H) ..............
A il e A Bt female (%) ...

We routinely use lead shielding for the gonads.
A larger exposure field is therefore permissible
because dose reduction is minimal from such
larger to smaller fields,” and gonad dose can be
essentially eliminated with adequate protection.®
We must seek the useful information which- is
potentially lost with small exposure fields.

In reviewing 247 histologically-proven cases of
gastric carcinomas, Ochsner and Little? found
that the cardio-esophageal area was involved in
17%. 1In 33% of the cardio-esophageal cancers,
the tumors could be seen on the plain radiographs
of the chest or abdomen.

Kirklin and Gilbertson® described that about
half of their 68 cases of cancer at the cardia
could be seen as soft tissue masses projecting
into the gastric air bubble.

Benign tumors of the stomach which bulge into
the gastric air bubble are reportedly less frequent
than carcinomas. Ochsner and Janetos® reported
that in their review of 82 benign gastric tumors,
only one adenoma could be seen on the plain
radiograph as a mass protruding into the gastric
air bubble.

The smallest gastric lesion we have detected on
plain chest radiography was 1.3 cm in diameter.
This tumor was situated in the most superior
portion of stomach; the central X-ray beam was
tangential to it; and there was sufficient air in
the stomach. Providing all these conditions

D7 4 NVADlREIE, 3BX3BmAD 7 4 VA LD Y
#115% &\ .

KEZ 4 VA EMEHAT 5 L0 WG, 7 0va
DOREEHFL+FEHEE, 20ELHH0 5 5
FHEHMEI DN ABANS22LTH 5. HFE
FRESVET T L S, BHEHTL L x LT
HZ20b0URETAIERELNT S, 2020
BHBSEC 74 VAOKRE S IIHT 304 0HE
BIEIEROBY TH S 7

35X35 cm 35X43 cm
9.2 mrad 9.2 mrad
1.4 g-rad 1.7 g-rad
0.01 mrad 0.02 mrad
0.02 mrad 0.04 mrad

R L T, YT TR EAMRIC & 5 EER & N
FRALTWVWS. COREORIOBETFOZIZLS
BRONBEI S BT »E2LOTHEOT, kKEW
EEFoEBEELEIEL20L, T AMEERY
WY BIREIBEICEoTIEEAYBRTES. S
WEBHEOERIC Lo THRALMBA LN S Z
AT AIULENDS.

Ochsner # & (f Little ? |3, sH#k¥ay IcMER an -
W 247 OB E R 1T o 2 EER, WP —AE I ER
AL A S N ABANT%ELEHT WA, L2 b
P9 — LM 0 33% Tix, BLAGRSE S /o (3 B0 X Bk
HT* O »Rb LN

Kirklin # X UF Gilbertson! (&, mfFI# 6817 dh £y
L, BAOERBAEN L RHMERE LT
EHoshbad T3,

BORMEETCHABE TELT 2L O0HEI,
Wbz EHHEEEN TS, Ochsner 5 &
Uf Janetos 4 |3, B W82 &+ Mt L T, H
MXMERET, 1HOREOSA, BEIGEIZSE
BUAE#EE LTRZZEDPTELEEBEL .

Wi X SERTEMNTE 2RI OBEHRER, B
#E1.3emDbOTH -, ZOMEM T EOHE LIS
ELCHD, hOXBFICH L THEREH@ICHEE
L, BlodzEastaicbok. ZhoTRTOE



prevail, smaller masses may be detectable on
posteroanterior chest radiography. Even the
gastric folds in the fornix, which are about 5mm
in greatest dimension, if projected tangentially,
can be visualized on plain radiographs.

Two of the three patients reported here now
have excellent prognoses. Even though gastric
cancers detected in this manner are generally
advanced and are potentially less amenable to
cure, their detection is still of great value, if only
for palliative therapy and for the personal
reasons of the patient and his family.

Visualization of a mass in the fornix depends to
a great extent on the amount of gas in the
stomach. This is exemplified in Case 1. This
polypoid lesion was not clearly demonstrated on
the chest radiograph made immediately before
the upper gastrointestinal series which proved
its presence.

Gastric air bubbles vary in shape depending on
the stomach type, the mucosal folds, and the
degree of gastric distension. Suspected fornix
tumors on plain chest radiographs may subse-
quently be proved by barium study as nothing
but normal mucosal folds, especially when
distension of the stomach by gas is insufficient.
Understandably, some radiologists are reluctant
to report them, without unequivocal evidence of
an abnormality.

Gaseous distension of the stomach on chest
radiography using bicarbonate preparations would
appear a worthy undertaking. Bicarbonate
preparations are harmless, easily ingested, and
their cost is negligible. This procedure could
be useful not only in the detection of gastric
masses, but abnormalities including hiatal hernia
and displacement of the stomach by extrinsic
pressure, such as with splenomegaly. Using chest
radiography, we are randomly examining subjects
following their ingestion of a bicarbonate pre-
paration, and results will be reported separately.

The chest radiograph of Case 3, revealed a mass
in the right apex in or near pleura, protruding
inferiorly into the parenchyma. This lesion had
been growing slowly, and a neoplasm such as
mesothelioma or other benign tumor (even a
Pancoast tumor) was suspected. Therefore, our
main interest was in that lesion. Generally, a
prominent abnormality such as this distracts the
observer so that other findings tend to be
overlooked. This can also occur when the
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radiologist has some information about a lesion
before observing the films, concentrating his
attention on the known involved area. To avoid
this type of error,” it is important to scan a
film first, before reading the report of a previous
examiner,

HBBENF 7  VAREORMNIRECMT 555
BREOHMBEZETVT, ZORBMAIZERL £
TAWMEIZLEIN I, ZOMOBLELMIT S 7~
WIZE,? Ao SE0RE A, £+
TANLEMP{BETIZEPHETH S,
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