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An experimental radiologic reporting system using oral presentations has been developed and
tested. The rewritable and compact magneto-optical disk (MOD) is employed to store oral
diagnostic reports together with read radiologic images. The MOD is 5.25 inches in diameter, has
a 600 MB memory capacity, and is erasable, light and compact. Advantages of the system are
simultaneous retrieval of oral reports by a radiologist and the images he or she interpreted, and
the capability of media circulation in addition to the function of filing. Thus MOD has a
multimedia function of both off-line communication and filing. When medical images are inter-
preted and oral presentations are registered, automatically digitized oral reports and digitized
images are filed in the MOD. Referring physicians can get oral diagnostic reports and can see the
images at the same time on a personal computer. Furthermore, integration with voice recognition

capability is being tried in our experiment.

1, lFL&ic BESKHAE, FTFTWE N O0HB, Zhid
g 27 L0—FpE LT PACS  (Picture AXEa—FDFLVFEEICH ) F BN
Archiving and Communication System) (%34 FIXLHELTRDL J LHEEAFHZ HiLs

FRE 5411 H 25 | (65)



1332 % - R

LThHDH, Thbbh, 1) T4 22 VEHMEHE
MR OFECE R, 2) WM L AHL W
ZWE MO T E B, 3) W{GRE 0%

EBRIHEA IS, 4) WG k- K
{ra, RO ERENTE B, 5) HE
FrCokERR, ERMZE T ThH B, X
Th b,

—%, PACSEANICIZEARLEAR L ED
R, T4 22 NVEHED, BHRORGTIFGR
WAL ZEH X2 ) T4 & Endkaettn
EOMBESEH L, ZNLDMBENIE, kol
L TR SN A FLlB L 13 5 G TV 5, T
bbb, KHBLPACS s /MR PACS ¢ % 21
ZFNOEFRBER OB IE 1 THE W GER S
%, BAMREBOANNEBEOWR L TE 7, R
M7 4 A7 ORFwlbdFron T3, 77— 5%
PIRRHE A FESL A T 2, X TH B,

PACSIZEFR#WMN AALLHREIT N E Tl
DAINTWEY, Lo LEgREEHE DHERE
WENTWah 7200, EWEERIHEZH 24 >
TA AMRHFEDTZHIT A R Aih A B o
MAH B,

Enk ez Ed b, WFRNARBE L PA-
CSHAZHmRA, Hxiz, EHE{EDAZTY
5 PACS iz, #7H - X% & iz -
I, #t AT LB 5 20— Fif] -k Elio
AfEE BRI L 72, & 0 EEE7 PACS 265,
BRT L2 TUTIC Zo@d 25T,

2, RBRRAT L

1. S RF ALK

KB AT LOME 7 v v 7 X% Fig. 1135k
T, REBRL AT ATIES A > FRBERT 4 27
(BI'F, 5’MOD t#&9) % Hwv CEBEGHRNA 7
TAMEEEDITI. Thbb, ’MOD~ADE
FEHEDIER &, FIOBGHT - Bl TS neE
&% RR L 25 6 FHEBMEN AT - Hh
BITH)Z L EBELR,

5’MOD (% i & T#H 600 % 74 + (MB) &
HFREFL, BRI THRTH L. 72, BB
RHRHICTER, T— I REENERERL D

(66)

W7 7 A ) > T AT A

Bloiz, 8bic, ANl - BRTHZZEEFHL
TR D FEal AR & 7 5 & 5 12§ L 72,

UEnZ &6, ’MOD F 34 7Ofbic EH
WifR oD ATTHER (74 VAT 4 28 4
Konica KFDR-S) - i h3Ed (74 a7 >
#  Konica KFDR-P) , Wi{&#nR3EE (1000 4
FCRT) # %L 72> A7 £ A (Konica KI-
1000) &, 5’MOD F 7 4 7 OMhic FHr AW h 3
HEEML Iz —Y L2 a—# (NEC
PC-9801 RX 21) ##AYk: L7232 27 4 B #H§sg
L.

2, BHROAHA

MWD AT L~NDANZ Y 2T LA v
5, Tihbb, B{EE 74 NVATFIIAFrE
2T LAKEEHL T, SMOD I3 5, &
7 4 L LDOHA, 2000%2000X10 B b T
ATAAICANEN, ZhicIDBERKRS, 2
AP EHEOBEMBEMFSIRC 1Y
MOD iz JEEHE TH TORMMEITE 12, s,
ii{% o A 7112 Konica KI-1000 3gfEY 7 |
ITEHWR, i, EBARBELITXT=72102
L HBRTITZH L9172,

YATAAERCTARS N EREHEICE
A TH 2 OBRBHEEZ AT 5 2T 412
i3, Fig. 1z k3 k5 icHBE AR T 3
L7z AT 24 BEHVE SMOD» LY 2T
L BlcEiAAE LY CRT I#RL, <4
7ERWTEFRREEZ AL, ZOARE
N7z 2 WS L R R & R L T | Ehaic
7 7 ANEHHT 50, SMOD I E B,

5’MOD ~O &ML, 1 ADBRFIZDOWT
L DT 4 Nahh BEENEDT, Zhb
FRL77ANEGEL, BOICEHSISNI:ZT 74
NEEZTERL, TN2=T72TRIRYT 2 &,
ZNORIZH BT RTDT7 P ANEHERTED &
Jiz L.

VATALA BOWTNOLATATTYE?Z
ANG )T, WEEAGT & o BARN e g B
O, —EFEROTEA, S I e HE
REATZ2ZELTE, BEltA L nFRLTHEL
L7,

HARERSEE #5348 #1115



i

Ty A7 m

1333

System A System B
£ ™
BW CRT |
1000 = I\E
i ’@
e Voice _<5},ch(;};?
1 Digitizer Stexsi2 |
— I
R ieoo W g
(RIGOH) (RICOH)
(PC-98FA21) MOD ™ on
J e OFF LINE non-ve]" (PC-98RX21)
i @ En’lOD i
' Film Eilm
Digitizer Printer
\ -

Fig. 1 Experimental filing system for images and oral interpretation reports using magneto-optical disk. System A
of Konica KI-1000 stand-alone workstation is for medical image entry and output. System A have 2000 X 2600 > 10 hits
size film digitizer, 2000 %2600 X 10 bits size film printer, CRT for 512512 X8 bits color image display and 1000 X 1000
%8 bits B/W display, and 600 MB/sheet magneto-optical disk drive. System B has voice digitizer for speech entry
and replay unit. And this system have magneto-optical disk drive and CRT. Magneto-optical disk is an off-line media

of 5.25 inches diameter and 600 MB capacity.
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Fig. 2 Average number of words in diagnostic reports
of each examination. Analysis of 424 reports by 42
radiologists tells us that averaged words in a report are
17.6 words, Minimum is 1 word, and maximum is 85
wards. The average uttered word length is 0.6 seconds
per word, so that average speech length could be about
11 seconds per report. We decided 67 seconds of maxi-
mum speech length (256 kB of memory capacity is
necessary for 8 kHz sampling frequency).
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Fig. 3 An example of screen display for the file name and file information window.
When a diagnosist selects a key image for his report. he can point out some anatomically
specific point in an image employing the cursor and mouse, Then the image can be
displayed in magnification. And he can talk to microphone by seeing the point marked
by himself in the display. Radiologists took 60-65 seconds in the average for oral
presentation for each case of diagnosis. These marks are automatically registered and
superimposed on the image, together with talken reports. The software for speech entry
has the function of pause. So, unnecessary part of the mute can be automatically cut, For
the image which has an oral report, a color of file name zone changes to green.
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An example of screen display for the oral report output window, In our

pxperiment, oral reports were replayed by one intérnist and one surgeon, and they

listened to oral presentation, seeing original CT images by CRT display at the same

time. They could see anatomically specific points which were marked by a radiologist

at the time of image interpretation when they were listening to replayed reports, Our

software of oral reports replay has a function of repeating, pause, partial replay,

cvelic partial replay and replay cut.
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Fig. 5 Questionnaire items and answers for the evaluation of oral diagnostic reports entry.
A radiologist, an internist and a surgeon evaluated the function of the oral reports entry

system by the 5 grades scoring method. Entry side, namely radiologists side appreciated

pause function.
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Replay of Oral Reports

d it
Images and reports i Sl 4 + {/ )
1 2 3 4 ‘\\f'./
) normal "
Comparison with readings WOrst "~ ext,}lzlent
written reports 1 2 | } 4 ‘K' ]
excellent
Easy listening compared with w:orst : nor:mal : :
reports reading 1 2 3 4 l@-
worst normal excellent
Confidentiality ¢ + 3 b ]
1 2 3 4 ‘\E
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y . H . " TN
Accuracy of expression b + . t {
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Consultation worst  normal 2\
Information transfer 1 2 3 4 ‘@_}D
Educational use . e”ﬁg-t{e
not effective unknown
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Replay of Oral Reports
Functional efficacy
) not satisfied neutral satisfied
Time length of 67 sec H 2 3 4 -
C v}
. satisfied
not satisfied neutral 7
Pause ; i - . |
1 2 3 4 \D
satisfied

not satisfied . neutral

Repeat 4 b
i 2 3 4 &)
Partial repeat not satisfied . neutral  Satisfied
1 2 3 4 k‘s |
) ) not satisfied neutral satisfied
Cyclic partial repeat ¢ + - +

1 2 3 4 Q)’
Fig. 6 Questionnaire items and answers for the evaluation of oral diagnostic reports replay. These results tell, they
are satisfied with essential functions, but they pointed out several items to be improved. For an example, they wanted
more images to be displayed on the CRT. Therefor, this system is very useful for teaching tool. And, replay side,
namely referring physicians side was satisfied with functional efficacy.
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Table 1 Comparison between this system and conventional methods
Systems H ; :
and written or .
i Our system X ‘ s
ﬁggga”son\ Our syste type written methods| 7anscribing system
Function has functions of

pause
@fast forward
@fast backward
@)partial repeat

D.® and @

with instantaneous
timing

has functions of

@. @). C@ and @D

has functions of

@}. @) @ and @

but this system needs
tape sending time

Reports length

Max. 67sec / 1 report

Arbitrary length / 1 report

but is limited by
repoting area

Arbitrary length / 1 report
but is limited by
tape length

Filing of reports

Possible

together with Possible but likely to be Impossible
images separated each other
Display of .
images and reports Possible Impossible Impaossible
at the same time
: . ’ Possible
Linkage with Possible . ;
) . ) but is separated Impossible
patient records (in the future) from images
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