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D ViR — MEBERIE DT
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W EE &% H*
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EH B ks IEAT*

By THERBEBEZ LDV, MY rvF /70880 EF— MERY R 7 ACHEREREORE, RV A
F AR BEREEL, LA MERBEICOWTHE Lz, LR— MERICLER SR, BERERE
 KEESREER BERES RERSERER FREERN K&&, BR R BE, B2E, R
%4, Fgt, ¥, Bff, REEHEL, BHEL. EREFCOERRRIITS 91.1% (R 75 % 259) T,
ERIEMT 5 EEBRIET T 2EM CEHEER 64,41, 33 2L, 2hEh, 96.6, 83.9, 88.0%) »7%
wohic, 8 HIDORFEFR LA — MERREIMIZIEK 21 4 26 &, HFMICX 2 ORELE (AFFEY—F7r
v H{ER) TEK 15 53 #Thore. HHMAMR (EFiL L) ICX 37— F7u &y AHTrr 50,
BIUVFEBIZEBTROTFT —F_X—2L0oFlEEERT 5 L, FEBI VA MERICERALEX LS.

L FC®Ic

AU 2 — & 2RI LR ARE RSN v A —
FOERIZ W 2O EERFIREF LTS,
7Y U EHIFRFEEICH LARCEEOBERN
Dz TEMEMNE Y, PACSD & ¥ 0 E#H T =
T h L OEBICARRIR, vA— bOERM, BE,
SREPDRILL S5, BETHS. Lil, fER
BESNIZBEGRZHLE— F 27520 30T
nb, E<ZIALLRATWAWY., ZOEEIZ =
VEa—F ANDEMES T H B LBKRENS.

ERORFEMET 2 HEOF N BRI THE
RBEBICLZavCa— 2 ANITHE. EFR
MEEAFIELE, BEBLIsvE—Fo v Iy
A7 ATREFL EREREBREShTWSY,
HABZIZABEO Y 2R F 20 BEESATY
5910, SEIFEHLIZ, VE—FDTZrALY LS

* MEERKFRAER v ¥ — U GRS
ZfF:244A85R
BHREZfr 245 A 28 H
BUREERSE )RS EEET 1981 (@ 350)
HEERKFREENR £ & — SR
A H B ¥

BELEL, LTLRoRHABRICESCEE
BLRE—FA VIV RTFAREAL, HRERAR
TWBDT, WY F 7 JavE— MERICKHE
BEEEGOY 2 ML LY, FOMETHMERERE
rHBET 3.

. % i=

) LR—F4VITORTLOBE

BELEEKRHICEERHY Y577 4 (-
123 IMP, Tc-99m HM-PAO) o v & — MERRIZA
VATFLAEREL LK.

y27FADWMNK % Fig. 1 1R+, AACE
¥ —&F— FAS D% AJRERES (Fig. 112 * TR
F) &, EEBIVx—F— FAHOTEE»FER
FIRERE A L3 H 5.

AV 2F AT, F—K— FAHCMZEE bE
FATE3AAREY - KT vty H LLRL S35,
T—ER—=Z~DATTEENFAFEL TV AR
n5.

2) {ER%EE

R LB FREEREMN & v A — MER
EE FARVvR—F, HIEREH) Td 5.
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‘ First time to use? 444]
YES x|
[ﬁrint (a) recorded report(s) ?AJ
YES NO
[Svtting [ields* I Input
Date of report generation

Keywords selcetion

and registration*

l

Output-words selection

and registration*

[yoice registration ]

[Vcrification of the vuicesl

Patient’s IDx

Date of the examination*

Information on a refferring doctor
department

name*

[Input of findings

[jRecord to data base ? |

GOOD NO GOOD YES NO
Change/edit Input of the data
key words for data base
Add another reading
of a keyword
-1 Print out
[Eﬂd end AAJ

* Input from keyboard only.

Fig. 1 Flow chart of the radiology reporting system using speech recognition device

controlled by a personal computer.

REBIX A—YFrara—% (ELi@ FMR-
60HD, CRT ¥4 27 v A, 7Y v ¥, F—FK—
FEEL), BLUMNEZEENEFTHE (ELE
F-2361A) % & 72 5. B% 2 & £ CHERATRET
b, FHEHBBBERCIVEKSFEEETHE
AL 5.

3) HEBOWME
FHEBRMIC 1555 H 72 ) 3,000554), 4,000
HLOBEKBFIRET, 1FBHCT T¥—v—"Fr1)
R LEROFRABRRETH 5.

BERER, o, LdEx—U—F2EEL, @
L£Dx—9—FicHict 5, 1 EofFER, X

E AT THAERY) 2 BRTHILENDD. (£
BENRETREE YL X —U— F EHF 30
FLRN) T, zhiRELTHAShS b0BRH
JER CEAXFE 25 FLUAN) Thd. ¥ — U —

F1EcERoH#EA 225X THL L, ¥—U—F
LHAEMIREE>THIW., RWT, ¥—U—
Fe#an b, 2oEFF2BR LT LELSD
3.

EFIWAF T, Matsumoto?, fFE S0 0
WS L FREIC X 528, AT EET.
¥—U— FOREERARY ez o BHEE)
LT, TEEAZ—v ) &, T EsEL
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Table 1 List of selected words

Word category*

key word/output phrase** (in Japanese)

Header
Method of examination

Location of a lesion

Size, degree
Shape
Characteristics
Auxiliary

Names of disease

Confidence in diagnosis

Recommendation
Comparison

BT, 2

M v, B SPECT, I-123 IMP, Tc-99m HM-PAO MBq, mCi

% PARRIMEAL TRE L 72**, ESIIROAFEE L HERITA 2**

A, 2, W, KN, KBEEK

BISHEAIE, TEIERIEE, MUTRSHIEZE, SHIHATERZE

ATEAMEA, (UZEATEE, ATERMUSEEE, (USRATEEEE

FEIEMNEE, WEEEE, HEENEE, WEEESE

SERT4TE, HEATAIN, TR, SEHERE

A TE, %ENE, UHEKESE, HEMEE

BRER, BEER, K, /XN NRERR, /NS

éﬁk‘:’ ——'%l”:» ﬁﬁg{”:ﬂ {&g{“:v _hm“:, —F%[”‘:’ EP%":

Bz, #Khic, kX, Frhic, Afllic, SMilic

K& &K, cm @, BED, FEED, HED

A®»n, RERO

RI REREMR, RI 0HEWHET, RIEEOKIER, WiBtE SRHE
no0 b, i, 0, B, L

MMM E R, M, MEEZE, MMk, MEERe, < LEET M, ffE R,
LUK, MEWRIRAY, MIES, MIME, R, 7oA ~<—iR,
ZEEMRR, TAMA, FMERE, MOKET, RifEn

RO ET, OFENPEDND, BPHEETLILLLAEREA, BOEEA,
AT BIHR, ¥BETEAL

MRI, CT, US, & HE, FiF, %L, sPHLET

WELTNS, WELTWS, EELL

*Categories not listed are words of date and time, numerals, names of the departments, and words for system

control.

**Output phrases are marked with two asterisks, in which key words and output phrases are diffferent. Others
are keywords, in which keywords and output words or phrases are the same.

TRL. EFEVABCANEhE L, ZoFHES
=TS, BREROFEAF -V LR
BEhs., LB EFE ¥ — v 2 Lox%—
U—FR122 Ah&EheEFELA2EL, Zhicx
T 5 HAEGE CRT T4 2 X v LR T Eh
5. EREOMET 5FBAVEREAEY T,
TRRFR) Sy, HAZEDE RE L%, &
EY 3R RIS CLTF, TER#) £,
EEANERVIET D, £723, *—F—FAH

Y Bz 5.

HvTRE 7 0B, ERISCE, ZRAAE (—
HWoOBLAIEDOERNE), BIUHBEITH %,
INhHiZF—U— FEHABEBGOXENHFICL
VEREPEHBICGBIRTE 5. ZRALXOFER
SEBIRR L >TRY, FELHDLI WX —F—

Fizk vigETE 5.

4 BERIZEOEME

¥—U— KL HABEDIRKR200 T8, b
FTEET 5. F0LH, Ky, aBFILox
—U— ¥ ¥z, TiED TEd, THHI 2FE2KR
W, EREPRET .

TEAR) SFICE Y 27 AORIEICHERFERE,
BAF - BB 55ER, B XU, BREKER4A
DEE (3 963E) BT TBHIATRY, FH
HHWBE - BRTHILEILEV. EL, ZTOH
B (FF) AL TERTILE D S.

TEH) AFRAHOADLHL TR T
20, ¥—v—F, BXK, HAFEGIERER
BE, BT 5. SEELSEORECHEL TE
AL?>%ES%E, THH) 2FCBEHRL, EFR
BEBOLBARYADICHEATESILIIEEL
7= GEZEIH).
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SAITAMA MEDICAL CENTER

IDA—=FIZTHMNIZZTY > P LTT &V,

RADIOLOGY |44 !

BEEMAFREERELV I —
SERHAFREERL >~ q;[g%,g;a BI 74 NVLERD

! H H - -
Lo@-c0s-8 BESBEEHEIER

[ veems R LW 19 £ A B W45
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=t £ DS 3t ol N i
HX ¥ 0 Ak _ Fy Rl
q C — T o i
00202 W F R “)7}2&7’?‘%@ st 227 /35 /
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EIIZERX X
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{' 4 Wa [G
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e Yl

ﬂ‘;‘f{-’f-tx‘r‘.D(:VEIJ&OHTT En,

Runik O O e COwaxsg123 1 (e a ) [ HRIR99mTcOr
[Jaksm201.Te [WEIEEINEY [mET L ORI7T>x* (EF) [Jotim2or-Te (S 47 - 8)
-0 Te-PYP O (nikos) O (migrs) O O
O O O OitifeiFtiee O 2w rnies
O% (ascrFrRuzat) [QOv/754 [ 5 ERPF 85 Our ORIT> ¥ (
O mmmik201-Te O# Osres O Oy (2o 2)
O)rgsts (20 772) Ot [MEKIBE-3:2 I manngis Ozoit(
S

BEBR 19904 02H 12H
WMMHES PECT
Tc-9m HM—PAO20mC i 2HBNMBAICHIEL .,
HRIHEC KE S HImORIOEFETEED X T,
§gﬁ§&mo%ﬂﬁT#ﬁE %%h 6%&&%&.
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45 i) SR 3 Red I 4% {E
DWORMHES PECTEELEH D EH A,
RmEEEELHDLET,
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Ay AF AT, vAR— FOFIRASR, 28
LERONHRET ALELRH LD, ZORE LK
1538, MR, BXU THHL O 3HHHNOX
—U— RFoHMNrvE— MERICERTE S

EFHLRE LY —U— F, HAEGO—H
% Table 1 ic7;5F. Table 1 (o73 L 7-3EmLAAMC,
AAF, Bef, #okf4, ERvA— s HERE,
HEE LT,

g4, IDFE, AEAH, W, KEEA,
BLUOBRERCET 2 ERT, —BOICISLE
ThHN, FEDLORBETE, ﬁEWﬁEO%ﬁ
NEDEELA— PRAKCEETESRS o
TEY (Fig. 2), WD TZhb# )\7)'5‘7 ZE#
v, LN oTZhbDRE

Table 1 27T EHD 9 b, “Header”, “Shape”,
“Auxiliary”’, “Confidence in diagnosis”, “Com-
parison” IZ &+ %5 235 %, “Recommendation’
9 b MMM IS % Bk< £ 3535, “Location of
alesion” oo MEfKic) LT, 8 &, “Size,
degree” o> Tk & &4, Tem o @ 2 3, &
A1FED, THHL B CBEI L.

Table 1 ®FY &, EFvA—FHOXF—U—
ROFHT9ZEN MKy v F 1 ONFICERFRI L.

% LA — + Az, T-123 IMP Brain SPECT”
I-123 IMP 111 BMq (3 mCi) # {WEANL, BEARIRAE
THES%, K305%H 6, SPECT iz sz
fofz. T RIERICEA%E REEOHE
B OBEM BIUOKBEEDEEAL. TDMH
MILF AR BE 2 B E¥A. 0 CRBATER
1) &, HAEDEBSE L. Tc-99m HM-PAO
oW T G FEBROERFI VA — FEBEFELE. X
Bt 5% —9—Fix, zhZh, "IMPIEX,
TPAO IE|, & L.

DLEokERBGHFICIY, BEMOLVE—
FHBEXTHERTE S Z LItk o k.

B L Lot

5) EERBEOTE

BELLX—U—F& | NORFEEENEF L,
EFBCV s s TICHERREREE, *—U
— FZLICRIE L. JE T 1 B3 &2 3 KT
Lz, JIERNICX—9—F1E bl ) &K SE
FEL, EZ#rEohsz L2 Wl L. 3@
WL CHEBHCHoF—V— Fig, 205~
EEELI.

£X—U—FOPIEERFHERL ¥ -V —FiE
GEE) LoBRERN. BEOTHHEOREIC
T tHRELR, FIEEFRREOREICIT 2 REE,
zhzh, Auni. BEKERISK L LK.

8 fFlo> B 1-123 IMP Jifi i SPECT #5&%E L,
UAR— MERRICE LB E, KA 2L R—2{f
i, BIXUOTF4 75—y avBL T, L.
7 4 VAOBE), FTROBVHUICES 3RH %
HEHT 520, EFEE Y v v 27 r—EICET
LA @H) L L, FHEEIFRETFH+HE
WL, 74 VAICRFIRAENMEZ ~—27 LTEWE.
TR FTANZ2AT, GFShizvER—+

*HABEBY—FF vy HTAHLE.

1. #% L 3

¥—U— FOFERBE CIRELLRFRERZ &
D, ¥—U— FiERE, £4Elic Table 2 (7R
+. FRITHIT, PIREFRBCAEREZEI L1 -
fz. i ELRBRULHIM G B) NTREFFE
BBRCAFEOUBELEL L o tEX DL
5.

BB O X — U — FEHERRE L Fi55E
GF¥0) % Table 3 i[Z7”3+. EESEW L EFBR
BIETT B3R L5,

VR — b VERERRI % Table 4 12574, 8 HlLf]
v R— MERPEFFRBEE I VAETH -
2. BET—7R7 4 VADOBENICES 2 B,
FSURIGARPMMOHENLBEKENEET

Fig. 2 An example of an output. Since description of identification of the patient and
the doctor, and clinical information are copied to the repoting form beforehand,
it is not necessary to input those data when making the report. It took 2 minutes
and 10 seconds to input the words in this report.
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Table 2 Temporal changes in recognition rate

No. of words with true
recognition at

Fields Trial§ — -

First Second Third Sum

or more
Fundamental 1 112 10 3 125
(96 words) 2 110 7 8 125
(125 readings) 3 108 9 8 125
sum 330 26 19 375
Free 1 42 2 1 45
(41 words) 2 42 2 1 45
(45 readings) 3 36 4 5 45
sum 120 8 7 135
Brain SPECT 1 88 1 0 89
(79 words) 2 86 1 2 89
(89 readings) 3 84 3 2 89
sum 258 5 4 267
Total 708 39 30 777

*Siginificant difference of recognition rates at the
first utterance of voices does not exist within the
same fields (x2=3.24, 6.17, 3.69, respectively)

**Significant difference of recognition rates at the
first utterance of voice between fields exists
(x2=15.5)

27 3% 10 5 (1990)

DEBEEE, &R BRVIIEBRRERITE, T4 72
F—=varvFROEFE I, R vrR— MERRH
PE 1oz,

Figure 2 IcAEBIZ X s HHD 1 flERT. &K
BlIEBEXTAALTEY, ¥—U— FOBFBMR
N2EGEWTZHBEEE, YExF—TU— FDOANILE
—R— FE2EA L. ASICEL R 2410
WThot.

Iv. &= -4

Table 1 ® “Word category” 1%, HSH#RZH v
- PR HELEBEbhs, FEOEETHS.
RELLHET 28R, TTROFERN, KEs,
IR, MRERTER FTROTFEZH OMDE,
Wi, Hét GERTsRERE) BT 3ER,
Afl - BE0ER, BT, BLUchbiEdT
2HFNLE— NLELBbhs., EEMOE
BrvR—bOAET 2 LEATHS. BERIE
B, KEERNER BERERLAIRTH 5,
EEOOMBRO vA— MRS Zh b IKEEE
X DT TIREABEART, LBEIok.

FTROTFIEMA 2 R T 3ERICIE, HEXRNIERE

Table 3 Word recognition rate compared with mean word length

) No. of Rate of correct recognition at Mean word

Field words length (SD

First Second Third or more eng )
Fundamental 125 88.0% 6.9% 51% 3.3(1.6)
Free 45 88.9 5.9 5.2 4.1 (2.1)
Brain SPECT 89 96.6 1.9 1.5 6.4 (2.4)
Sum/mean 259 91.1 5.0 39 4.9 (3.9)

*significant difference in recognition rates at the first utterance of voices exists between fields (x2=15.5).

**significant difference in means of word length exists.

Table 4 Required time for generation of 8 reports

Time for words input

Time for print

System Total time
Voice reporter 21m26s
Dictation* 15m53s

(transcribe 7 m 345s)

16 m 30s 4m56s
13m53s 2m42s
(dictation 5m 375s) (print 1m445s)

(review 0O m 58 s)

*Mean of 2 transcriptionists
The number of doctor=1
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BT b HRBFHRLTRE, .. OffiFicy 0k
D1z, MM ERREOWENLELELLNS.
FTREESMZ R TERE, FTRAOKES, B
HERE Lo TERLAR BRECLY KSR
5. YUFT 7LD D IEBBIOKVERR T,
INRER, M BHFEMMEIHETE VD

<, Table l CHBIF - BEOERET+HTHA .

REDHRICOVWT Y, YU F 7T ATIHEREE
o, &TF, REDLIF TRV 5. RIREDSO
REICAEKBZHERT 2103, REOKMECAD
ot X VEL DEEPLELESD.
PERDAAFTEY 27 £010 Tk, LELERI
FHLYRFLARIAEVAEL, FREITFEOAR
PERETLN, AVRAFATREREN, TFEO
AR BY, BRLBELEHTS. FV2F AT
BHRRAND, avEa—# toxEsR T
BbRRES., LT, kv 2FAICKL,
BHEOT 4 75— a iz k DIEVWERBES AR
Thd. FREFIEBRFVENEEYERTSE
ZDT, Yy 2F AN Y BbE, Hxb
NIGEREFIROANIERFC, Bo0HAE Lic
PhEBZRBREVOBRENZFRED 5.
ASEOKRM T, THERBEBICLs LE— b
YERkiZ, BARBY—F7 ety ¥ 2R LLOR
LX) LR a2 o, Zhid, FTROF
FANVBERBO - ORHERROLLZ L, bT
VRI FTARDANBEEVBIERICE oD T
b5, bRETEFIV R FAARRELTS
D, V—RZFu by CEMBEBANTIHE
NENWELEZLNS., 20X ) EEE, AN
SEIOFKERI VR PICELS LY, FEBR
+4rRER O ERIC RS2 L FRENS. PFUR
7S5 ARDVBBERICRBVWTL, EffiicksRE
L, BHinH b5V R FAR~DEETF—T%
BLLECESoRMEEET L. LT LVE
FRMEREICL 5 VR — MERSERRIR 225 &
BVWi¥, FEBZ+LHFIAMBEO S b0 LE
Abha.
DHioAEBTODUDHOERZD 2+
SEDIE D B % — U — FPEERRRLE

o, TR EFRBAROBEG—V—FK

@Hﬂrnﬁﬁﬁﬁ#uwu4w LEipoiclc
HrEILNS., LEEN-T, ¥—U— FIER#E
RicKEFTHRFICE, P b, EE (Table 3)
LEGERO 2EFAGFET L EALDND.
EVEWHE, TEORBEERA N7 VIR
ZLwWky, ik, BHEEEVGZVWHEEICE,
BoltHENX—U— Kz 5D, ThZh,
ERBRPET T LeExDLS.

KLY ATFALATE, ¥F—U— F2EEROLFICH
BT 5EIH, | H~0O —FEERIV L,
PIRIEREZEEOM LcFRTHS. Zhik, v
AF ATEFRANCETLTHELIEEL, £
FAFTRER BGEEREBDP I ETLEI DO THS.
FRAEBFICEY, 150Ky 27 L, B
OREICHEIGTE 2FALAL 5.

FBEAEWE X —U— NPEERBERVET T
MR T, BEASCET, ThAL &0 BEEO BR
oML, BBESUERCEM® 222 EBR L i
5> T3, &, FEBICL 5 Vv E— MMERREE
PEMSE D DI, SEERBEROILED
MEPMELEZ OIS,

FHERBUA O TOBHR WFxE, FHEA
HEex—KR— FAHOY D B2 0BHEL) b LR
— MERRRRFOEMICRSIo L Bbh s, REE
TREFAN LR —K— FAHOGIVFEXITIZ 6
B0 % —#EVLE CEM L 720, B, BRIE
ENETHTH B,

AREBICL > TUvR— F2ERT 2 L, A—D
ERAERAT MY, FRCLIRIASFEAENR
INEL Y, VvER— PYBEELEhFRE DB,
¥, b —o0OKREEFALZ, VvE— FORTE,
BLY, 7= R—Z2~DAHVAELETH 5.
T RX—2ADEHITRDO 7 v 77 ATITH &
IYRFENTWSE, EELOBRTIE, T TICH
W7 — 5 R—ZBER SR TV 3 %, K
EBBRIZOTF—42_R—2LRALEHES w5 0%
AWTW30DT, RRIDT —& RX— R & DE#,
H—REEICERNTH 5. KPFETORRICES
&, BfEZ SO EMCT2OORR (F—¥
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N— 2 EEOEREIC X 2 EERE, AEE~0
F—BR—=2Fwy 7A<7),%J1«7>UA¥/~) NHERZ
KbhbhiTnsd

V. &

HERBERBCL AWMy v F I LDV E—F
AV TICELERYBINL, ZhbDERICK
DLR— FEMERT A2 L TER. AREES L
A— MERRERI OB ISP E B D LB X
bhb. LER— FFIRO F—#<_—=z{k, PACS
L oM A EET T, AREE TS o IcF RS
IE']\/‘.

2

YEE D b TR TARNDERGT, SRE ED MW
D, FFYRITATER~OHIIEH TS
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Summary

Generation of Brain Scintigram Reports with a Speech Recognition
Device Controlled by a Personal Computer

Norinari HONDA*, Kikuo MACHIDA¥*, Toshio MaMiYa*, Taku TAKAHASHI*,
Teruo TAKISHIMA*, Tsuyoshi KAMANO*, Satoshi TAMAKI*
and Masayuki MURAMATSU*

* Department of Radiology, Saitama Medical Center, Saitama Medical School

Radiology reporting system using a speech
recognistion apparatus was applied to generation
of reports on brain scintigram and SPECT. The
number of words or phrases that were selected for
the reporting system by the authors was 259. Rates
of correct recognition at the first, second, and
third or more utterance of the voices were 91.1,
5.0, and 3.99%, respectively. The recognition rates
decreased from 96.6 to 88.0%, when the mean
lengths of the words or phases varied from 6.4 to
3.3. Net time for the generation of 8 reports by the

system was 21 minutes 26 seconds, while that by
the traditional dictation-transcription method was
15 minutes and 53 seconds. This system seems to
be useful because of much longer input time ex-
pected for an average doctor, who usually is not
well trained in using a Japanese-word processor,
and convinience for database management offered
by the system.

Key words: reporting system, speech recogni-
tion, brain scintigram, SPECT.
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