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The Application of Computer Technology to the Diagnostic Radiology
—~Computer Processing of X-ray Manifestations on the Upper Gastrointestinal Tracts—
By

Hajime Matsuda, M.D.
The Department of Radiology The Center for Adult Diseases, Osaka

Research Code No : 206,
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Gastro-intestinal tract

The recent rapid increase of the cases examined by X-ray techniques has made the mode of X-ray report
with an ordinary descriptive method troublesome and ineffective in processing of the radiodiagnostic in-
formations. And, worse still, the descriptive report of X-ray manifestations contains a formidable interin-
divisual variation in the expression of an entity. As a result, the statistics based on the customarily used
descriptive X-ray report seems to be uncertain. In order to overcome these difficulties, the authors inves-
tigated the application of computer technology to the processing of radiologic reports.

Since 1968, the X-ray reports of 67,000 out-patients who have been subjected to X-ray examination
of the upper gastro-intestinal tracts in the Mass Survey Section of the Center for Adult Diseases, Osaka.
have been made up by using the newly developed Optical Mark Reader Document (O.M.E. Document)
and entered into the computer NEAC 2200—Model 100 through the optical mark reader.

In the present Symposium, the authors reported the following subjects which appeared in the course

of this study.

1) The general project of the electronic data processing of the medical records concerning the upper
gastro-intestinal tracts.

2) Methodology in composing the O.M.R. Document.

3) Logic in the composition of the O.M.R. Ducument.

4) Correspondance of X-ray manifestation with the pathologic entity.

5) Misentry in the O.M.R. Document and the counterplot.

6) Directions for use of the O.M.R. Document.

7) Translation program for the transfer of the radiodiagnostic information.
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Fig. 2. General view of the electromc data proce-
ssing system used in the present study (NEAC
2200-Model 100).
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Fig. 3. Trial and error for the approach to the
final form of the O.M.R. Document.
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Fig. 4. The frequency of the words on the topo-
graphic segments and points used in mass exa-
mination of the stomach.
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Fig. 5. The frequency of the words on general
morphologic abnormalities used in mass exam-
ination of the stomach.
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Fig. 6. The frequency of the words on localized
morphologic abnormalities used in mass exam-
ination of the stomach.
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Fig. 7. Flow diagram on the composition of the
O.M.R. Document,
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Table . Correspondance of X-ray manifestations with gastric cancer in mass examination of the stomach.
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Fig. 8. The frequency of misentry in the O.M.R.
Document in relation to duration of using it.

Fig. 813, WEMHAL TS I T=—2v—}
DOBEBADOFREERTER LI b0 ThH b 4. Al
b, 04/OEMERT, oy — & HWTHR
FEARITHE, [FHEBRER, 17A% 274
BOBRAORERNEBELILSD TH Y
3. (ERMAEEOREARERIINIAZ LD
TS, 1y ABRREYLUT e EPL, to#
W, BE4~5 S EHEFT AL WA oTE
DEF. Zhi, EBEMERCHTAEEAR
ZoWnWTD, Zo<—2v— DRSS
S5REDBOTHIELLSY. HL, BN
DEMIRLET X 5, HEoLEANTHRE
FTroS— VAP BHERTEND T30
B, BABIS—ERZELL2ERSHh, BIEA
RECEDLOLBITTH D T, ZOFHEIIFER
DR RS EA E LTHERLTHBD
XL, BRANCRSTWHHTHY 7.

V=4 Y= POWMFLE MANUAL 042

WICBREEA L WA CRIEE TXE KL, ~— b
EDZEHACE bh i Ba%iAE N ERE i
LTS, EomE bzt ThhEd. B
DI H OEgR T 5 WA OB AL IS
TWwBHELETE, COL3ie~w—7 v — MLiE
AThrErbs, FELELATEZET. €
BFFCERE LTRMAL % L MANUAL {F
BMONEELRDBHLITTHD ET. ZOFH|HFe

601—(23)

i, RiEEBRELIw—2 V- RBALDOA—
NIg b EFEDERIMH I TR D T,
By Bk o 16, Appendix 1 % ZHA T
V. & Z Tl Niche F{-j3 Barium oOffhiz
B93 2 FREMRL M TN, B, K&, B, B
B 1 ) — 7 OOV T DEREIEE S h T
¥ h ¥ M

X2 HEBOBRECEIEZMRTOTI LD
=

ST, —MheiFRoEE, Bb AT, B
5IEFEEER Bib O R B~ O B © Medical
Record DBECEELTiE, BHEIHAZ 13
BoThHErd o LizicnwE E501, HIE,
HAESERT 2RITH D 3. Lob i
BIME OBRMEEHD & v B ST B
higwvEific s EEbh 3. foEolero
WTHLETE, == v — Dz E—%fioE
BB BRT A LT TLY 50 TR
WR~FE Lfdih, Z o - bt human-readable
TH 5 &FFFIC machinereadable ThHa o L&
HOTEBVETH, ThETad~<w—2>—}
D Feoto z kol WEFRIEBIC 5\ CEED
Table 1. The X-ray report typed in english from

the O.ML.R. document by the tranlation
program. A normal case.

LT XRBHBEOMRS =5 82X %
BEICATH
—IE % fl—
X-RAY REPORT (UPPER ALIMENTARY
TRACT)
MEDICAL CHART: No. 301817 NAME:
K NIA UI
DATE OF BIRTH: § 9. 6. 10. SEX: MALE
DATE OF EXAMINATION: S 44. 12. 4. AGE:
35
SOURCE: MASS-EXAMINATION
X-RAY DEVICE: 100 MM FLUORORADIO-
3RAPHY BY USING MIRROR CAMERA

<STOMACH AND DUODENUMM >
THE STOMACH AND DUODENUM AP-
PEAR NORMAL.

HE2 REOBELROTHIEEXBRIh i,
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—IMPRESSION—
NORMAL STOMACH AND DUODENUM

RECOMMENDATION: NO FURTHER PRO-
CEDURE REQUIRED
REPORTED BY DR UMEDA KATSU HIKO

Table I The X-ray report typed in english from
the O.M.R. document by the translation
program. A case of gastric polyp.

LEEMBLEXREHAKROMR T =275 212X 3
ST H
—H#HY) -7 OEH—
X-RAY REPORT (UPPER ALIMENTARY
TRACT)

MEDICAL CHART: NO. 100178

NAME: K M OP S G R U

DATE OF BIRTH: T 7.12. 14. SEX: MALE
REPORTED BY DR. UMEDA KATSU-

DATE OF EXAMINATION: S 44, 7. 30. AGE:
50

SOURCE: OQOUTPATIENT CLINIC

X-RAY DEVICE: FULIL SIZE RADIOGRA-
AHY BY USING X-RAY
TV UNIT WITH ROLL FILM CHANGER

<STOMACH >

FILLING STUDY OF THE STOMACH
SHOWS IRREGULAR CONTOUR ON THE
GREATER CURVE OF THE ANTRUM.

RELIEF STUDY OF THE STOMACH
SHOWS A FILLING DEFECT AT THE ANTE-
RIOR WALL OF THE ANTRUM.
(CHARACTER OF THE FILLING DEFECT)

SHAPE IN PROFILE: NOT CLEAR

SHAPE EN FACE: ROUND

HEIGHT: MIDDLE

SIZE: MIDDLE

APPEARANCE OF THE SURFACE:
SMOOTH

PEDUNCLE: YES

NUMBER. OF THE FILLING DEFECTS:
ONE
—IMPRESSION-—

GASTRIC POLYP (POSSIBLE MALIG-
NANCY)

RECOMMENDATION: ENDOSCOPIC EXA-

MINATION REQUIRED

REPORTED BY DR. OHSHIMA KIRA
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Fig. 9. The O.M.R. Document expressed in ma-
chine-readable form which corresponds to Ta-
ble II.
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Fig. 10, The O.M.R. Document expressed in ma-
chine-readable form which corresponds to Table
III.
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