R 2 &k Vol. XX, No. 3, 581

HBEHRFL 3K A Personal Computer 2] FI| F

ATKBEE EHAR HaHRMREE
® R AER BE-8 % A

— Abstract —

Role of Personal Computer in Radiology Department; A Preliminary Report

Man Chung Han, M.D., Byung lhn Choi, M.D., Joon Koo Han, M.D.

Department of Radiology, College of Medicine, Seoul National University

Recently data about performances in radiology department tend to increase rapidly and appropriate
use of computer system is needed to monitor various jobs including scheduling of the patient, reporting
of radiologic examination and film library management.

The authors describe experiences in computerizing several jobs of radiology department using Apple
Il personal computer during last year, and our experiences suggest that with appropriate software and
peripheral devices, personal computer can handle relatively large amount of informations about a certain
functions in radiology department.

The authors also put emphasis on the point that meticulous characterization and cocumentation of
data is mandatory for effective use of computer system and should be done by radiologist who use

or want to use computer system,
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mmos o fHmE A es] s AREe HeA Fiel ulx=e] & o 200009 ZSE vaAld I F
o Ffel Wesths A kel AMols, o) =< Personal computere] Ajied Abgshu gl
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sk drive 2t 5 Ap23lgl en (HHAA 2 EpsonMX

100 [ Dot matrix printer 2 Qnixjit #E<¢l g mo-

dule & AH-g3}sl e},

Table 1-a. Input screen format for Teaching File based
on PFS program

A45t Softwarei= BASICS o|&dle] FH Tl
2% A 25t programs} ffiffis|+= package program -
zlo] ALgslel o (PFS (Personal Filing System),
3+ Random File program, dBASEI ) dBASE 2|

card 3 80 column videx card & AR&519th,
BHER wAdEEe PFSs} dBASEN S Ab-&3f

: DX: OSTEOMYELITIS
of “HoR AMNSIY 2 AMEAINE ¥wmsta AJ
Bhe] FAHe Axsieon Wl Whe PFS
F CODE: B7 A CODE: B&44 D CODE: B2 A : 2
2 §}Z Randon File program2- AR&s}gls 8 T4
. : = f 3 : 5 =
Ll Ly o " List 9 zhddt AF44%F A& programe 23
HOSF ND: 1731535 program-3- Al &she] AlLslzm kel G843 T4
NAME : HONG YOUNG JA AGE: 43 SEx: F HE ZESG
COMMENT: ACUTE OSTEOMYELITIS(DISTAL FHAL P =
aNX, BIG TOE) A
FROELEM: RIGHT BIG TOE FALIN 7b. BER MSHEES (Teaching File ) © BWE{k
STUDY : FOOT AP % LAT. ”
ANEHY] T4 e ABTRE (ESER
%, tEB, )T BETE, 2B 2 FiRel dig 7
DATE: 1983-11-12 FILM NO: 2 ket FREH, A% AA 2 Files J#l9) ziggl
PAE7E Z15skes SHE Aot Kol 4l
Table 1-b, Example of searching for Dx.=pneumonia or collapse. DBASE II program.
» LIST F:CODE,A:CODE,D: CODE, NAME,HOSP:NO,DX FOR DX = “FPNEUMONIA® .0OR. DX = *COLLAPSET
00093 R2 RS 574 CHUNG CHANYOON 1382084 COLLAPSE
00097 R2 RS 574 LEE KANGTAEK 1418786 COLLAPSE
001046 R2 RS 574 LEE YOUNGSOOK 1557007 COLLAFSE
00108 R2 RS S74 YOO HEEYOUNG 1587684 COLLAFSE
00112 RZ RS 574 TAE KANGIL 1634019 COLLAFSE
00115 RZ RS S74 KIM KUMDAN 1750309 COLLAFSE
00128 R3I RS S74 WON CHONGMIN 1146573 COLLAPSE
(R103 B0 ) Rz RS B74 Y00 SEUNGNAN 1581551 COLLAFSE
QO0BO RZ RS 874  SONG YOUNGSUN 1042310 COLLAPSE, RIGHT MIDDLE LOEE
Q0005 R3 RS B2 EOH SUMNGHAE 1525030 PNEUMONIA
00121 R3 RS B2 7 O PNEUMONIA
001264 RS RE B2 CHOD INKYU 1091932 FNELMONIA
00127 R3 RS B2 BHANG KYUSUMNG 1092174 FMNEUMONIA
00137 R3I RS B2 AHN KILJA 1290212 PNEUMONIA
00140 RI RS B2 LEE KYUWHAN 1318917 PMEUMONIA
00151 RI RS 2 KANG MOONHEE 13744648 FNEUMONIA
00152 R3 RS B2 LIM SANGOK 1375218 PNEUMONIA
00160 RI RS B2 KIM YOUNBJOO 1431175 PNEUMONIA
00170 RI RS B2 KIM CHOOSUK 1479813 PNEUMONIA
00181 RI RS B2 KANG HAEKYUNS 1515004 PNEUMONIA
00183 R3 RS B2 LIM WONJI 1526075 PNEUMONIA
01846 R3 RS B2 KIM YOUNGTAEK 1557096 PNEUMONIA
00189 RI RS B2  JUN YONGHAK 1574083 PNEUMONIA
00194 RI RS B2 LEE KUNSDD 1593975 PNEUMONIA
00202 RI RS B2 KIM YOUNG 1642630 PNEUMONIA
00206 RI RS 2 BUH CHANGROK 1681945 PNEUMONIA
00213 R3 RS B2  CHUNG HANKYUNE 3T1002 PNEUMONIA
00215 R3I RS B22 LEE SOONHEE 850748 PNEUMONIA
00216 RS B2 KIM SEUNGUK 925449 FNEUMONIA
DOZZO RS BZ  JI KWANGYOON 0 PNEUMONIA
001473 RS B2 LEE CHUNGDONG 1336107 FNEUMDNIA OFPORTUNISTIC INFECTION
00182 RZ RS B2 WHANG WONRAK 1523051 PNEUMONIA,SEFTIC LUNG
00008 R3I RS B2 HOMNG SOONIL 16140846 FPNEUMONIA. SEFTIC LUNG
0oLl R= RS | = FWOMN SO0NNAM 18301074 PNEUMONIA. SEFTIC LUNG
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23}z 9l+ File coding 3 Disease coding & 7] 53}
o}, #Hfe] AHEld-e Table 1-asf 3Fro] 43131
w zizte]l AL ot AR

1) Dx (284D B AR Fglor fE
glol& 9jsle] #ike FAstelen AWl FLAEE
( Descriptive term) = 5 el *, "5 AR&sle] H
=9k

of| ) Pulmonary Tb, Tbc — Tuberculosis

|° 32 op

miliary Tb —+ Tuberculosis, miliary
2)F Code : Aol ATk File %5,

A% A
code £ oj] 2 § ¥4 F2o wel SEse 9l
ouv (Table 2) = Filmo| ${X& vrehict

3)A code 2 D code : 19711 Harvard medical
school ol 4] #|ekgl coding system-S uwhe} fEgde] o4
@z ©]i] (Anatomy code) B gl (Disease code )
of whel Lol S ELot] EASACG Y.

4) T, L, S code : fi&f5e] 34, Brile] =&t T
( Teaching ) = #8#4:J§ Teaching File, L (Library) 2
522 Library File 2 27 1614 57
2 oAl R gHEel =t SEstd S (Slide)
= HE5e Hel web gA 1eA 5712 F-roisl .

5) ABYHH : FFEo] A3 27H#] programo] 2
5 &I AEEslg e DR e R HAS 7
ol RERESR, tERI, dolE ZlYsisieh

6) Comment and Problem : 7}5tgk
Aol #EJF, YALEAE J5skel ek

7) Study : §=peflAl AT Hape] HHS dkrel
A B85 E BFEE AHES s ESk .

LIEe we® 2714 program ( PFS % dBASE

A43el 9

ABR 2 B

W o2 AJSIH.

)% o]&sle] Ar23F A3 & Record 2 Ze)7} 300
ARl F¥ F program B% 51/4 inch Diskette 1o}
o <F 450 Record 2 =53 4= 2ol o]zt ik

e el -4‘_&51-& A7k HwzZAel et of
7ke] zpo]7b glovt PFS7F % 1~2Record®

T2 diskette 1v]S AMel=d oF 4~550] £8
54 Ksle dBASEIE < 1/109 4|3l

=9t #HHEzA-e 5 Program®E5 “ AND” #7419
&% (d ) Dx=Lung cancer and Study=CT) %
EI55%) (substring ) #%Ee] 7hsste o™ dBASEN &
“QOR” 2712 % (d) study =CT or ultrasound)
o] wrfEsleich (Table 1-b). =3} dBASE I+

5 8o ARE feExAe] wet sk “Hiv:
FileS wts 4 o2 Azke] Ak ¥ AHFNA
o] A4 (Error) & Y 4 itk

Program®] A& % Fileo| §x|, izl £
dBASE = 3} Record2] ze]r} 1000z} o]df, 3t
HES Hol7k 2542 oW 2 Record?] HE|7b HEE
=le] 9o} PFS+ Record % HHS ol AT
o] glon] “ ATTACHMENT 72| 2 HMHE o
Record 8| Zol& =A% <+ gl = PFSe 7
© wxol “ Sortwork ” program2 ARLSh=d] H]Eh
s dBASE = Index File 2 ulSo] JFolof o
k2] % §odol BT} u]Bo] © E# Hard ware o
a7k of 1 .a5k9] o} (64 kByte system, CP/M card,
videx card).

ProgramAH-&-9] #5 N A=
wal 2 Z%o] spqh ulel dBASEIE AR
of ojzjg Aol Aglch M,

PFS7t 7hdt
4 54

man-

Table 2, Example of F-Code used in SNUH Radiology Department. Classified mainly on anatomic location

and some by disease type.

B: Bone D: G R: Respiratory
1.Normal and anomaly 1.Normal 1.Normal and anomaly
2. Trauma 2.Plain 2. Bronchial
3. Dysplasia 3.0r0., eophagus 3.Infection

4. Metabolic
5.Tumor (benign)

4.Stomach
6. Tumor (malignant) 6.Colon
7.Infection
8.Joint
9.Soft tissue
10. Miscellaneous

8. Peritoneal

5.Duod., small intestine

7.Liver, biliary

9.Pancreas, retroperitoneal
10. Miscellaneous

4.Primary tumor
5.8econdary tumor
6.Pleura

7.Mediastinum

8.Chest wall, diaphragm
9. Miscellaneous
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Table 3-a, Example of search & list of PTBD follow-up cases for cause=CBD ca, pre-op. bilirubin level greater
than 15mg/dl, sex=male. PFS program.
Note that it can count number of data and get total, average of some data.

HOSF.ND NAME AGE SEX
1312668 GIL JAEHO &t M
1325613 BANG S00NWOOK 48 il
14493209 EIM JUNGSOO o i
14690790 LEE MYUNGHYLIN 72 M
1501190 KIM YOUNGGYU &1 M
1567766 FIM BYUNGHO (=1-3 M
15786777 WON HYUNGGYLU 34 M
158306646 KOO JAKYUNG 50 M
1591778 HAM HANGJIONG 44 M
1403024 CHUNG MYUNGCHUL 52 ™
1637379 KIM YOUNGWHAN 37 ™M
1647871 PARK YONGEEUN &4 M
1687558 KIM CHULIEE &2 ™M
1715981 CHO KYEDONG 73 M
1725659 SEOQ DAESUCK b4 M
1732177 LEE SANGWON 47 M
1749259 LEE MANSUK 62 M
1749987 HUH EYUN 62 M
1751758 KANG KISUN 48 M
1752024 OH CHOONGEUMN 44 M
1757147 JUNG HACEYOUNG 37 M
1780262 CHOI SUNGCHUL 59 M

AVERAGE: 54

TOTAL:

COUNT = 22

FTED, CBD ca, male, bil > 15

DATE(Y/M/D) D.BILIRUBIMN LEVEL E.RESULT INT Z2.FAIL
1983/08/05 16.4 "y
1983/11/01 97.8 ¥
1983/05/1%9 28.5 Y
1981 /08/28 36,1 Y
1981/08/25 27.7 ¥
1982/03/25 29.2 it
17982/04/28 15.1 Y
1982/04/30 IB.5 ¥
19B2/06/10 21.6 ¥
1982/07/02 F0.0 s
1782/10/14 22.0 Y
1982/11/17 16.9 Y
1983/05/25 25.9 Y
1783/06/25 74.0 ¥:
1983/07/21 32.0 Y
1983/10/04 16.4 Y
1983/10/27 27.0 Y
1783/10/10 24.5 ¥
1983/10/14 26.2 b
1983/10/21 26.9 ¥
1983/12/21 32.9 Y
1984/02/14 15.5 ¥

279.1

640.7

14 & 2

Table 3-b. Example of search & list of childhood leukema for sex=female, diagnosis=AML, with abnormal chest

SEARCH CONMDITION =

PA finding.

HanGul Random File Program. Note that this program can’t count the number of patients.

o

SEX (M/F)=F

TINDEX—LEUEKEMIA>—RGR—2 EBY Y.J.YLU

&3

DX. =AML
CHEST (N/A)=A

# OTHERS 2. SEX (MBE)CHART NO. DX. CHEST (N/A) BONE(N/A) OTHERS 1.

36 ¥ o F 2 1300972 AML f A

12 o] &= F & 1212348 AML fal A SPLENOMEGALY

82 T =@ F 13M 14400464  AML A -

1238 o4 F & 1653695 AML A -

1028 2=l F 10 1505024 AML§ M2 fal ]

83 o| 2wt F 4 15185460 AMLs M2 A =

77 B R F 4 1435251 AML3 PDA a A FDA&

Table 4. Example of Personal Records.
Some items of the file are selectively printed. HanGul Random File Program.
* == = =2 = = ox

SEARCH CONDITION : Y==1983
=@ i molssus =2 £ S TEL) W1 @eitte (Chh OTHERS 1
= 2 M S40Z04-1000217 JED HRAME 180 Pm FEREIOT-44 914-0491 NK 20480
0l B M S&0808-101762%9 HED ASE217 HET A& 217 292-5504 K 1982 24479
o EI M 5E0129-1000411 JEI HME 177 FET AlDE 93 7 K 1982 23587
- == M S7OS05-10304186 =B )& 279-164 UES DASE DJ/APT 527-207 : : K 1982 23444
& 24 M SI01Z21-1000415 HEI LK 212-2 e WHHEE 776-T. BFRFT B-504 S3I3-8740 M 24753
MoHsH SA0F07-1671115 CIRTEAl B2 SNE BY MED] RKRSE TT0-1 S0l APT F-11086 294-4492 NI 20773
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Lt BRSCERSCH Bl Me|

PFS % g% Random File S A}&3}gich g2 pr
ogram®| 79 3 Typing Al 2 (Error) +A3%
Aol FAH 2 F software 240 FAZ sl
BFE TRl FYEHE 498
Y 55 'K Ael 8 (A4, count, &, #i5
# (subtotal) 5-Del| 4] PFSefl =24 HA oash &
kel matolele] el A& A Pl o (Table 3a,
b).

C}. BASICZ 0|28t Program?| 7i4l 4
=2 Package Program

ArEel dF dEAAol 5% Bl HH
BASIC2 Hli2d <550 folgh ZHFHUAZ AHE
Aol 8=o] ARt program-g FFESH=H] 2 ol

=& A4 @& F Ak 28y BASIC e &
FHe Sstel T FH2 Woslolo} 2
ol A= o] ek =F &
A Software 2| 7% ) HHTAHE
B Error 9 7}—131% WEsI2 o &xo] Fa
e

< 7Rz ek 23y LSl 7hAdE &9
A ZF4 5 HHA programe|y ATii#kS oSk 1
el Mate]y wie]sle] (Tabled) 58] ##HHH pro-

gram®] 79 JF package programe] 7}E 4 gl

Abgake] 8o whE cjoFgl Software & 7l uba) o]
T AHEE + Asith

- %=

Filing System

| ofek program

‘ olak Ay Programl

Report Program

Uechnic Program |

—

olef File

U4 MY File —_—

fopore vie]  —

Technic File —

Fig. 1.

A7 Asled FyLs

Hoatidfr gl Ao AFEY olg&e 1)AZE
Imaging modality &] 7]4 (CT, DSAZ) 2) “’-}E]Zf!
FdolAle] o]-& (%, A8 &9, EFe, 98

7F A4l ), 3) i 2= 2] o] & (word proces-

sor, #atAel, ERIEKS ), 4) S EiFHRe 285
Fo2 3A e F e reL.um,

A 2% Imaging modality 7}  ETH SR R 880l o3
A Hhe A7 glen xR 2ETE Rl
2 =55 3 doh A" SeidAY olge
A2 el of, AAlelALE #ES (ER 2 oSt
3.3}, Film Library o] $-¢jef] o]|27]71x] BE £HS
ZFHohs Alzgle]l AMEHE Mbio) ARl o] Yo
Y R FuglelAe olad Aimle 2 ¥y

Bae] A% AW network T wjfe AFHE Y
2 3}2% Personal computer & fEi%S ulo]luot &
7)&[_'%1.2,3,‘,[]).

zev A HEFgke] Ae)Azmelv o S fFHe
] = B SEEAe o]2e Personal com-
puter 2 fEs] s|lZ % o+ 9= ¥ Ho]c}l Personal co-
mputer o] RELE v $o] AA Fm A, o] 7}
ctsle] kgl software 7} 7)) uks] o] Packa.ge progr-
anm gz BesEe AFeel B ALA4 9
1= 44 AHgg = gddhs #Hold. f“OP az7k &

208 A2 =ik B HmE 23 4 AU
ze|v ol HBE old program-g AHE3he] FHg

T 7S wEsh] AdAs # program®] 4%
shotate] AMElste]ol gl
E#52 73 o2 Records] 7} oo 7o),

£ gAY Pl we ®WHe Ads PFSL

Data Base System

Data base

i

% l:"1|"-i‘ Program

":Jf:“}!i Program
= I DBMS

Repcrt Program

4]

o

o

Al

Report

| Technic Program|

Comparison of Filing System and Database System. Database system can handle various data system-

atically through DBMS (Database Management System)
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ARge] ZhdEle] HA|Aolz AMEAL] 27F
2 4 9lt}, =]y Recorde] A7}
Ae)4xo] AR olshd BHe 1A =

gF20E program 5 FHMAoZ ALgstsle] A
sl 53] §F word processor & Ahgoha ﬁﬁf‘ﬁﬁ:‘c
ol AftAdgel & E&E - F Ao = prog-
ram< AHA s)de= A% A package programe]
7 Rele SHHE AT 5+ Aok

dBASEI & 79 Fal£x, 75 92 &R
2l 5guldl A diatRe] Hw A A% AYsin
A2 ch ( Ay 65,535 Record 712 #al® 4 UL
oJuld o ¥ #:0]i= Filing system®} ®v]ws}e] Data-
base system®] #H-2 Filing system®] 7% 3 &5
o BRE 9lste] shte File @ 2% $13F progr-
amo] EAjshd o2 Filed &HHE o] oy ZAx
£ 47 HallA= M EE programo] LEp A pr-

=

ogram#Aell d2g x¥e 3 A} R sAA ¢
H] m&te] v AAAe] AL 7 Database system
e oy FHo ARE sz dE e A

Database - DBMS ( Database Management System)
& ol&dle FaF fmske: AVA Aesies 7
fifgAtelo]  f714 IS AT 4 do HAR
Bl A% <Y, A&, ARG s A, &8
=E, ABAN, Frb 4, #EE ERE 2es
HA sk A&8E AT 4 A (Fig. DO

ey o]&gk Al=’lE ¥4F A¢ E£3%] personal
computer 2] ¥ Z7|¢ &A= E 2:0]i= 51/4 inch mini

-floppy disk 2= &82| S| & v N o gat
9 Bxr|qAAE FaE s €

ol ZAfout AFEE A-SSl HFRE Ao
7k I8 AL #el EiEkolo. e olg
fstGRe =220 BE, el F3gle] 7|44l
Hignhe: YRR Algho] sk fHiFESde & Aol
7k et webA AREMS REMC| BEes ¥
Qsbch, AhEES] FEEes 943 BX2 Check Li-
st 5 Fill-ups}= Hd}4]o]} Coding system2 Q=2
g}, Check List & & whde HRHE gohisl 4
-?“L‘]' Record 2] Zolz} ez z|o57ke] Aol

oA Ea Eu]s}e Coding systeme FH2 7
‘23;% Zo] fH#E 758 5 ded A, WA
o] coding % decoding ] W EF Aol ¥
i

)}
3 o] gle}?,  EESe] 7% Harvard scho-

Q
i

Folvpyl 2

ol 8] coding systemel] =&} ANE}gli=d] coding ©]
AFEEA A AhtAel Ao BYT (mistyping ) 2 ¢l 5}
04 ASE AE7F FE=] 28 4 oA He 4%
T FA%ch 2HEE A AFEHE ARRsAY A
4 dFPor e A 7H} WA Agsielop & #
2 ERe BuEbedS sk

& B

52 Apple I Personal computer £ A}-£3}¢]
oe] FHe] tHEE oo FF9 Programg AME3
of Azstel chest e 2EL Adth

1. AFH Aol A 74 F2G AL ANEM
o] friE(be] o

2. Personal computer = #|gksl 7)o 8-k 9 g
$Eo|E E7slm EEAQ g FelA #Holud 5L
+2 T3

3. Personal computer o] 4% 4 )35} software %
THIIZ71E ARSI Ml AA &2 X
M BRG] AN LT oF + otk
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