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Computer Application in Storage and Retrieval of X-ray
Diagnostic Information
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In order to retrieve any desired information from a large quantity of stored X-ray diagnostic infor-
mation, we made two programs ‘KENSAKU’ (‘Retrieval’) and ‘BYOREKI® (‘Case history’) in
FORTRAN IV for an IBM 370/135 (64,000 bites available as internal memories). The original in-
formation on each examination expressed by eighteen numerical values as to eleven items: patient number,
birth (era, date), date of examination, age, location of examination, method, roentgen. diagnostic code
number (anatomic fields, pathologic fields), confidence level, and sex, has been punched on a Hollerith
card, and then transferred to store on magnetic tape. The information of about 100 thousand cards
can be stored on a volume of magnetic tape.

The program ‘KENSAKU’ was made to detect the patients who have any desired numerical values
as to one to three of the ¢leven items, and to print out the relevant patient numbers in numerical order.
In addition, the number of the patients, the number of examinations and the total of input cards are
printed out. When retrieval is intended concerning a single item, we can specify twelve sets of a numerical
value. When two or three items are concerned, we can specify six and four sets of two and three numerical
values respectively. In one computer run, it can deal with three kinds of retrieval.

The program ‘BYOREKI’ was written to list up the case histories as to any desired patient number.
All information on the cards of the patient is printed out in order of the date of examinations. The

number of patients to be treated in one run is not limited.
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Fig. 1. An example of an x-ray diagnostic card.
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0ld File Computer

Processing
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c
il
group A

Cards

New File

Cards (group A): Data for correction as to birth date and sex.
Cards (group B): Data to be erased from old file because of incorrect data.
Cards (group C): New data andfor corrected data to be recorded to new file.

Fig. 2. Method of Filing.
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X=ray Diagnostic Card X-ray File

S

List of ¥-ray Exaninations

for Indicated Patients
List of Patients of List of Pacienta of List of Pn.lmu/
Indicated Location
of Examination T-ray | [ ot wna b agef

List of Patients of List of Patients of List of Patients |
Indicated Locati
S el Indicated dge and of Indicated Age
X-ray Diagnoais Location of Hessisati [/ and X-ray mumuy'

Fig. 3. Information Flow.
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Table 1. Index for specifying desired information.

it - : index for specifying
item of information desired information
1. patient number 1.0
2, Dhirth (era) 2.0
3. hirth (date) 3.0
4, date of examination 4.0
5. age 500AA%
6. location of examination 6.0
7. method 7.0
8. X-ray diagnosis 8. 2%k ;
(anatomic field) 8.1
9.3%*
9. X-ray diagnosis 9.2
(pathologic field) !
9.1
10, confidence level 10.0
11, sex 11.0

* TFour places of decimal indicate a desired
range of age.

#% The first place of decimal indicates the
number of places to be retrieved.
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TR BEMME (6.0) PTBsboTHY,
JEeEiR ( 784), ERGRIEBINR ( 785), Tk
Mr (788), @iz f ( 799), & ( 811), FI%
( 870), fRMEMERE ( 890), MEEFAEINR ( 780),
WK « HEJETRE DAl ( 899) D 9 DITDW T
BTbhs. #20|TIX, XEZH 6D
( 8.2), Xiggh ("4 (9.3),#5 (11.0)
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Fig. 4. An example of the input of ‘KENSAKU",
The first three cards give the information for
retrieving nine locations of examination. The
middle three cards give the information for retri-
eving four sets of the combination of X-ray di-
agnosis (anatomic field, two digits), x-ray dia-
gnosis (pathologic field, three digits) and sex.
The last two cards give the information for refr-
ieving a set of the combination of x-ray diagn-
osis (anatomic field, two digits) and x-ray dia-
gnosis (pathologic field, only one digit).
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Lk VEEEISEE S IR E Dk,
L BIOKER T RO O BRES < BIT 5K

* L o@iR19T3RI0A T o RETH Hiow,
XM — F of ¥ 107,9054 & 7 - T
B, 19744 8 ABETII146,023 1 L fe 2T\ B,



B FN504E 6 A25H

CARD ND KENSAKU
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A)
BUI
( 6.0000)
T84y TB5, T88, T99, 811y 870+
890, 780, 899,
K=-SEM SHINOAN(1)=X-SEN SHINDAN(2)-SEIBETSU
[ B8.2000- 5.3000-11.0000)
15- 110- 1y 15- 110~ 2y
15~= 350- 1 15- 350~ 21
X=SEN SHINDANI{1)-X-5EN SHINDANI(Z]
{ £,2000- 9.1000)
(B) 43— 400,
X=SEN SHINDAN(1)=X-SEN SHINDAN(2] 33~ 400 192 284 107905
TOROKY BANGO =
87 215 1892 2311 2471 2597 2918 3752 3889 5377
4407 5419 &£261 63lo 6324 6462 6538 T285 7363 T602
8299 8733 9344 10938 11033 11257 12045 12998 13247 13814
13891 14291 14323 14336 14968 15278 15359 15513 15896 15142
L6632 L7155 17259 L7385 18114 18307 18446 18469 19034 19830
212917 213217 21553 21644 21731 22094 22117 22142 23053 23067
23865 24040 24311 24954 25346 25913 26016 26337 26563 25798
273456 27441 21624 27749 297158 29780 29963 30097 31004 32344
32442 32537 32545 33341 34147 34341 36120 37108 37642 3p018
38078 3B0EN 30142 ELLTEY 40152 40465 40544 40561 40774 41141
41631 41869 42607 42743 43424 44236 44270 44342 44669 45145
46206 46382 47545 47554 41738 47756 47765 48306 48583 49188
493549 50273 506175 50618 51660 52425 53066 53758 54102 54114
54138 54151 54355 54434 54831 55260 55674 56333 56475 56783
56957 56980 57024 57136 57501 57565 57843 58000 58458 58488
5851% 59252 59774 &0076 &0137 Et0Re&2 41012 62618 6284 62883
62885 &3888 6436 64687 64804 65067 65736 65937 4E507 68505
£8773 69079 69845 10048 10077 TU0SE 70443 70470 71171 71511
71614 71785 72123 72175 72901 73505 73579 73633 73858 73870
73896 73912

Fig. 5. [Parts of the output of “KENSAKU’ for the input shown by Fig. 4. (A) The title, (B) The result
of the third combination in Fig. 4.

g Rl e R i
T e N B U

R T
e T A T T

TR e ) R

Fig. 6. An example of the input of “BYOREKI"
to make histories of 42 cases.

JEA#E2Z EMTES. Shb Ak flE /T
5. zE, BHAEDBEBFFEEICOGTH
HEA Dt HhE, Fig. 6 © X 5 IR IEHRA
Hh— FafEhiElv., coCE2FEEO /L —
LTI DT B, ZHi149,000F 5 0F
B2, EIDI/A—TRHANRTLEI S L%
Pi<tcdtdhh, b URICERES49,658% 4 2
DIN—TEANIGE, F3 DI —TDREE
549,81 T 2 REE L3 b e e,
Fig. 7 (A) ik, Fig. s o ANfIOHE 2FHD
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(A) BYOREKI LIST
25674 26008 26361 29052 31282
31586 33191 35938 41749 43704
44861 48073 48235 HBE600
(B)
TOROKU BANGO = 48235 (M) SEINEN GAPPI = T 70625 2r
KENSA NENGAPPI NENRE | BUI HOMO ¥- SEN SHINDAN
5471107 5400 790 Gy 0 T7-350-0, o- 0-0, 0- (-0
$471107 5400 600 0y D TT-350-0, 0-  0-0, 0- 0-0
$471110 5400 790 gy 0 T1-350-0, 0- 0-0, 0- 0-0
S4TL115 5400 710 S,l0 T2-290-0y 0- 0-0, 0- 0-0
5471115 5400 720 9y 10 Te=290-01y Q= 0-0, 0- 0-0
S471115 5400 T30 F410 Ta=280=-0, 0= 0=0,4 9= 0-0
S4T1117 5400 810 9y 0 BO-550-0, 0- 0-0, 0- 0-0
5471120 5400 310 14y 0 82-520-0y  77-350-0, o- 0-0
5471123 5400 a10 154 0 82-520-0y  77-350-0, 0- 0-0
s471124 5400 152 0y D 15-300-5, 0~ 0-04 0= 0-0
5471129 5400 153 19, 0 15-110-04 0-  0-0y 0- D=0
5471204 5400 890 21y O 89-110-0, 0-  0-0, 0= 0-0
5471204 5400 294 21, 0 89=-110-0, 0- 0-0, 0- 0-0
5471204 5400 410 21y O 69-110-0, 0- -0, 0- 0-0
s471226 5400 790 0, 0 76-550-7, 0~  0-0, 0- 0-0
S471228 5400 790 0, 0 77-350-0, 0- 0-2, o- 0-0
S480118 5400 790 9, 0 TT-350-0, 0- 0-0, 0- D-0
5480123 5400 710 9,19 T2-340-0, 0- 0-0, 0- D=0
5480123 5400 600 0y O 60-110-0, 0- 0-0, 0- 0-0
5480123 5400 720 9,10 T2-340-0, 0-  0-0y 0- 0D-0
5480123 5400 T30 9910 T2=340-04 o- 0=0, 0= D=0
5480128 5400 790 Oy 0 51-5450-0, 0~ D=0y 0- -0
s480128 5400 600 0y 0 51-560-0, 0- 0-0, 0- 0-0
5480129 5400 a00 0y 2 51=560-04 0- 0-0¢ 0- 2-0
5480210 5400 600 0, 0 51-560-0, 0- 0-0, 0- 0-0
5480216 5400 600 0y 0 60-210-0, 9-  0-0, 0- 0-0
5480310 5400 400 0y O 60=210-0, 0- 0-0, 0- n-0

Fig. 7. Parts of the output of “BYOREKI” for the input shown by Fig. 6. (A) The title, (B) The

case history of the patient number 48236.
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EEAE TR 7T AL RCET BEHET
BH5. BRESH 1EDH 594,000F ORI/ L
TW5H 100 ADEECET2 ) 2 F #B25845
THASNBETHS . 4L b, BEOTRE
EBitEE T 2 75 AitfllBA T FhTuniounit, o
DY AMPOEBLLOPRBLHET A LD
T&5.

R, ZovAT aE2{ED BT B IDILRE
bR ARED 2 - M X b, B RIEER
DERENE LD TERCTbIh S X 5 Ititotk.,
Thobb, XEREREZC, BERhe, Hik
Ma—- FEELELFIFELTHEDT, HEE
WAEBRFCF = » 7 T5EFTLL, BANRE
PO TH Y, X, BSOS HEE S5
W XA IR OBRI b SR W o Hs
WELLE WS 2 bk, BHEoBKL
ot

EIAHT, LB~ XERE 7 » 4 AT
s BEAERE UTRpe e WEHE IRV 58
A E LTEDIIATRThioWh, B ok
& B T BRI, R0 b & 2ih
Rhdb, TRCOBEHFEOTIRERATS
T EERBRIAETA L. HER L pE
FERE LClYTs 7 4 L AN TRB s, *
NP A ARSI AR CELE D, Thy
BER7 4 v 2O DOEE & LTHIfE
LTk, BHZH TRBE T hMicBINEA
THISRLTWS., ZOEGEYD L LTXE
BEIBER 7 v A A %IEY, e /5 aEFD
BEEINZhE, DR~ X B2 11
LRBR I BRI TED. InkER2HNCB LT
W, BB v & —CREBREBCIBILFD
HREE T2 TW5DT, BEEES b,
TwhIEE#ZE ([ = — Fiz ICD (Interna-
tional Classification of Diseases)® G} %) # &%
T ERBETHE.

DXV OTHE D HEBREBTHREEh
T35 7 4 A Ak LUBRERET, BEREAROB
b BECEHRLOTHY, SHLREFOZE
EBoERLEL IETHR, ZokiltvAF A
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