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STUDIES ON THE DIAGNOSTIC VALUE OF 70 MM
RADIOPHOTOGRAMS BY MIRROR CAMERA AND
THE READING ABILITY OF PHYSICIANS*

Kenichi NAKAMURA, Akira OHMI, Tadao KURIHARA,
Seiichi SUZUKI and Mamoru TADERA

(Received for publication February 12, 1970)

The diagnostic value of radiophotograms (R.P.) and the reading ability of readers play an
important role in the efficiency of mass case-finding by X-ray.

The study was carried out to investigate the diagnostic value of 70 mm R.P. by mirror
camera and to evaluate the reading ability of physicians working in the T.B. control, based
on the results of a R.P. reading contest.

A total of 192 physicians had participated in the contest. Most of them were from health
centers, health service sections of enterprises, mass examination specialized agencies, etc.

Fifty R.P. pictures were read by each reader at the contest. They were consisted of 25
pictures showing active lesions of pulmonary tuberculosis or other chest diseases, .5 with healed
lesions only, and 20 without lesions. Those cases had been diagnosed precisely by radiograms
and other examinations.

If a reader failed to indicate a further examination for a case with active lesions, it was
judged “overlooking”, and if he indicated a further examination for a case without lesions, it

was judged “overreading”

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose-
machi, Kitatama-gun, Tokyo 180-04 Japan.
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The observation was made by counting the number of overlooking and overreadin

individual cases and on individual readers.

pim mas s HAH

g on

Observation on individual cases showed that the maximum overlooking rate was 75. 5% and

thc minimum 2.6%, averaging at 21.8%. The maximum overreading rate was 40%, the mini-

mum 2%, averaging at 15.8%.

Observing by individual readers, there were 8 physicians, who made no overlookings and

the maximum overlooking rate was 68% by one of the readers.

The average overlooking rate

was 21.8%. There were 20 physicians without overreadings, and one who made overreadings

at a rate of 100%. The average overreading rate was 19.5%. There were no readers who

had not made any misreadings.

For the unified evaluation of reading ability, the following formula was devised to caluculate

“Reading Ability Score” (R. A.Score).

R.A. Score:[l—-{

B3N

where P...... Number of pictures with pathologic findings
N:ooot Number of pictures without pathologic findings

E, - Number of pictures overlooked

Eg--e- Number of pictures overread.
The results showed that the best reader obtained 98 points and the worst 31 points, av-

eraging at 74.9 points.

Observing by the background factors of readers, the R.A. Score was significantly better

among the physicians who had experiences in the R.P.reading for more than 5 years, or had

read more than 20, 000 pictures annually.

Observed by age, the thirties and the fourties showed,

generally, better R. A.Scores than younger and older readers.

The results suggest that at least 209 of active lesions similar to those used in this study,

may be overlooked in usual mass R.P.examinations.

Therefore, the improvement of R.P.reading ability of the physicians is considered to be

very important for improving the efficiency of mass case-finding by X-ray.

As a most effective

way of X-ray case-finding, the authors suggested a centralization of R.P.reading by well-

trained and experienced physicians.
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Table 1. Background Factors of Participants

30~39

50~59 60~ Unknown

~29 40~49
Age
5 39 103 33 6 6
Health Medical inm?tduitcizlns Mass examination
service Health schools & |, . ludi specialised agencies U
Agency sections of | centers research 'Il‘n%usmg e _| Unknown
4 enterprises institutes -tc‘.ri:na- JLA.T.A. ’ Others
75 27 32 38 7 ‘ 11 2
Experiences in ~1 1~5 5~10 10~ } Unknown
R.P.reading — —— - e B
(vears) 24 37 [ 37 ‘ 88 6
Number of pictures 1—,0607 5, 660___ - »
read per year ~1,000 ~5, 000 ~20, 000 20,000~ | Unknown
( average of ) — - -
recent 5 years 50 43 ‘ 48 ‘ 41 10
Experiences in Yes No Unknown
reading mirror
camera R.P. 55 114 23

HRBRE2IRRLAEL S, ¥&40HIM 5, IR 17,
VB 1, ¥4 234 F-PR2Th2,

ZD 50 2wD7 4 A% 30 FLUAREEL, FTE
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BRETRDOZD L Dz oW TOBKRIEREREIL, B
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FoRELID, ILCMERKCHTIARDERY
k5B Thiid b,
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DRE»SFHEENEZFML, ThicHEY 52 558
EZRNOBEREZKRFL, XLHKHHRD R.A. Score %
LcBADREEHE L,
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Lt h RERBAENL D, FBiX 21.8% Thot,
50% LA EOBRMICEEDENI ORI AL D, £
DARBERHZD L, 2L ORELIVIBEFTRELHEL
TEREKR L Lichot-d DA%\, Fok 2i¥, No. 18
B H R 2 IS L 28 L TRREEZ R% L
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Table 2. Results of Diagnosis by Individual Pictures
Serial
Distribution of individual judgements
Typc of lesions nur:fber lilltl%::‘ R:‘t,e"o_f : i et Un- | No
pictures looking n m I 1\'4 \'% H P! lNonT. B‘I known |answers
- g 4 r-m 9.4 8| 102| 38 1| —| — 16 9 18
sES | 10 1-u 52 | 32| 13| 8 - - 2 4 7
w9, 5 4 40
Ch-Je 25 r-m | 75.5 —| 18| 25| 94| 11| -—
852 | 4 | rom | 224 | 57| 38| 12| 13| 4 —| 25| 16| 2
— _ — 2 1
8 46 1-u 16.1 138 | 32 8 1 .
13 rou 17.2 34| 93| 10 4| — 11 1 9 30
@ 15 r-u 5.2 15| 134 | 23 5| —| — - 5 10
s _ 17 reu | 29.7 7| 99| 19| 2| 1| — 6 8 50
172}
= % 20 L u 4.2 9| 128| 35 1 1| — 3 3 12
| " 21 1-a 6.8 | 28| 84| 52| 12| 1| — 12 12
8 2 23 l'm | 125 | 11| 105 3| 8 —| 1/ 8 6 18
8 2 26 1:lo 12.5 8| 30| 22| 10| —| — | 66 32 24
g2 =7 28 rou | 40.1 2| 62| 35| 25| 12| — 1 6 49
5 & 30 |ra&m| 19.8 4| 07| 4| 7| 1| —! 14 5 13
4 z 31 1-u 19.8 8| 121 30 g8l —1 - — 1 14
o vl
s o 35 r-u 65.1 1| 25| 22| 67 5. 8 6 7 51
= g 40 1.u | 271 1] 86| 43| 19| 3| — 2 6 32
-g ~ 41 r-u 3.6 | 38| 16| 14| 2| —|] — 9 8 5
& 44 r-u 35.4 2| 73| 27| 14| — 1 ' 5 11 59
48 1-u 21.4 50 77| 24 7 9| — 20 17 33
o & 18 ‘u | 54.2 s| 21| 20| sl 4l 2l 4 8 | 2
pleurisy ' | i
v | l | |
non- I ‘
cavitary 39 r-u 14.1 8 33| 109 28 ' 3 — 1 1! 9
stable | | | ; i
type | H )
| |
I I
(disseminated) 9 — 120 | —| 39| 3| 8| 2! —! 104 18| 18
lesions ‘ ‘
Sarcoidosis 6 - 2.6 - 3 - 2 6 —1 131 8 ‘ 2
34 — 13.0 1| 10 5 5! 63! —' s4' 19! 25
* r..right 1.-left a--apex u--upper m--middle lo---lower

LONREBEL E DT W5, ¥, No 35 (2EFHH
DI EBEEEBRY H BT, ThIEF R TERYE
RELICLDOME, —F, HRIERLAY TH O
LoD d, REIFRCKI1T, Thiltokl
(o 2 EMBEHCHRBRIKILE) 2REERA L
bDIBVWEEZLNDN, KHEONRATILIFDA
BEHELLOWT S Z LIXRTEETH DO,
ERFRFIOFS B ¥Rz, RIE 2%, BH 40%. F
19 15.8% Thoto

BRZECoWTiL, ERADRUANENLE Y BERY
LI DT, FRRRHEOEKEN—BABED
HE2 52D T, BELHHEL T TORTEYLTH S,
LichioT, ZHEROFMERTICLE Kl £21IT
A5 X5k, 2, 3 DHINIIERAL B Tix, SRS

ERREOBHZH I ) ERBRLZhTwa w2 &k
56

2) mRENFHEBE

BHREEDHAE L (overlooking) & A4 E ¥ (over-
reading) ORWEX—FEL TR LIDHE3 TH D,

FHRELIX, 008 A (£FEED 4.2%) &b, 4
2wk 32 A (16.7%) THDELb%<, 8 a<llLix
Ml BT BH, BB 17 2= T, HEFELH D
5% 68% ZR%EL T\ 1o FHmA%E LERIZ 21.2%
THoto

—%, HAHABEZO0N 20 A (10.4%) &b, 32~
M31LA (16.2%) Lb2L3%L, 20 =2+ (£8) &
W5 IS 1 ARBRS &, 12 2= (6D 60%) *
CTOMIAHE LT o FIEHZBEERIL 19.5% T
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Table 3.
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Table 4. Average Reading Errors by the Background Factors of Participants

Age { 29 ' 30~39 | 40~49 50~59 60~
Overlooking ] 6.0(24.0) J 4.6(18.4) ’ 5.2(20.8) | 5.7(22. 8 | 6 0(24.0)
Overreading 6.8(34. 0) ‘ 4.5(22.5) J 3.4(17.0) | 4.4(22.0) | 5.2(26.0)
T ; Medical | Mass e;a—mmatlon
) Health servicel ... sx;giga{& institutions pecnahzed agencnes
Agencies sections of centers h mcludlng - -
enterprises € researc T.A. Others
institutes sanatona J A. -
Overlooking 5.5(22.0) | ' 1.8(19.2) ‘ 4.5(18.0) [ 6.1(24. 4) 1.6( 6. 4 4.8(19.2)
Overreading ‘ 3.4(17.0) ‘ 4. 0(20 0) ‘ 4.6(23.0) { 4, 3(21 5) ‘ 3.6 18 0) | 4.5(22.5)
Experiences in o
R.P.reading ~1 1~5 5~10 ’ 10~
(years) |
Overlooking ‘ 5.8(23.2) | 7.0(28.0) | 4.8(19.2) 1 1.4017. 6
Overreading 6.5(32.5) | 3.6(18.0) | 3.8(19.0) ’ 3.4(17.0)

Number of pictures
read per year ~1, 000 1, 000~5, 000 5,000~20,000. 20, 000~

Overlooking 5.321.2) | 5.6(22.4) | 6.0(24.0) ‘ 3.8(15.2)
Overreading 5.0(25.0) ‘ 3.517.5) | 3.6(18.0) | 3.1(15. 5
Experiences in mirr, - 7
or camera R.P Yes No
Overlooking 4.6(18.4) l 5.3(21.2)
Overreading 3.1(15.5) ( 3.9(19.5) * Figures in parentheses indicate per cent
Fig. 1. Distribution of ‘R.A.Scores’ HAEEOWRERETC R. A. Score DF 15l X TR

HREXRLICONES THD, ShiAhd L, G0
F2BE, FAELYIccEbLTHECHELT, K
RO UL BNCES TH 50

BRD LN — 743, ERTHE 30 BB XT 40

35F

30

i} M= R, MECRBETHZ, RUBRTIRSFUE, &
Fa = o MM TIX 20,000 =<LlE, 7 RP U ERS
2 / D, DYDTHB, HFXA—7L b, AROFHIIELR
“,‘:2‘" % SIS TV HWDT, -RERAVBRD K Ridit
R e e e

%%%%% 20,000 =<K & 20,000 :z—«uj':ol’a‘it:. EhTh
T %%%%%/ 5% DRRETHEENEDS hico THbbRYER
- : LEMBBHOB L5, RUENZEDSDOE

T ZZ%%%%Z BRBREKED 5B EHRTENL,

07735 40 45 50 55 so * *

39 44 49 54 59 04 69 74 79 84 89 94 99 EERY (T XP L) © LOTHR S hmE
R. A. score 7% RP R X o T L DOREBIFRE TS 5 hiz o\ T,

DEVIZS ~NRSERGIVCTW 2, BEZ 98 &, RIE N BEY 0fi&23b%, Thx I, HREEIL LY
i1 31 HTEHIL 74.9 AThHON, ERSHERL P Z RGEA R RREOFICEIEAIFEAL, 35mm
TWisWOTHR{EL 78 S7th, FHELID#H3 A }X* 60mm RP 2EBHELTHE L7+ 1a%, H
B0t F1ATHE LR RREIX 35mm ¢ 75.0%,



1970% 4 A

127

- Table 5. Means and Standard Deviations of ‘R. A.Scores’ by the Background Factors of Participants

~20 | 30~3 | 40-49 | 5059 60~
Age ! - —
65.0£10.9 | 76.7+13.4 75.8+15.1 71.3+£15.0 70.7+20.6
‘ T Medical | L
‘ | Medical Pt Mass examinations
Hesaeclt‘};o::;'flce Health ‘ schools & ‘?:Z;;‘:“i':"s specialized agencies
Agencies ‘ enterprises . Centers | research ’ T.B ) |
institutes | \ - ria J.A.T.A.i Others
74.8416.1 ' 76.4112.9 76.8+11.6 69.8+15.4 i 90.9+6.9 | 75.7+10.5
Experiences in ' ~1 | 15 5~10 ~10
R.P.readings e
(years) . 68.2+13.9 J_ 68.5+16.0 L76.7115.1 77.4+13.5
R - — e e — J
Number of pictures
read per year ; ~1,000 1,000~5, 000  5,000~20,000! 20,000~
(average of recent) : -
5 years " 72.9+14.5 ' 74.0115.1 72.2+15.1 81.0+14.0
. . . Yes No
Experiences in mir- i )
ror camera R-P. [ 78 11+15.0 | 74.3215.3
60mm T 91.1% Thotck\ 5, Ehshol,

70mm 35— RP izX2@EEOHET, TNizLA
YRELVY, BR, ERYORED X 512 70 mm
3:7— RP o2ZWEH, 35mm RP iz LIBEIZER
TW3ZEXBELNTHD. T2 RP & XP 02
HEHOKEZH\ T, 35mm fcLiz XP X h RER
EHDELLEDLDM6.7% HBDIZHL, +71 %
70mm (¥ 2.4% THH, LrdbZOEIFREOKX
PNX LBz ik LT, 3~5mm K ¥ T, 8
EM 14.9%, BEMN 3.2% ThHoOt:\v 5,

ARROEETIE, MORTROFA%E LEIFIH21.8
%, EBHROFABEENFIY 15.8% ThoOhi, &
hiX 70mm 5 — RP ikfiF Ih T\ 3286ENH+
BRRBEINTWEWERBIRETHD D, REOER
RIDSTHPoERRL5 12X, FTUMESBLU LD
70mm 35— RP 7cbhi¥E, BiROERE»BH E 2 T
0% UEDRERRENPHEININO TH B, LI
BOTHEEMORBELYRFAT L EN LD L 5KEDL
hade

F— RP # SHOHBHAEEOEVEMICGE I
T, APENYEFFHE LA -B|EL LT, BFY
LURBEWRER® b ohihs,

Hepiz X hiX, 52 filo RP # 56 ADOEMAFE Lic
R, HPEi288.5~44.2% THY, ¥EL L 70%
BETHOE 5, FRERELHATIAF RIZ TS
90.1% DEEBTHODOERAL, HED B \IXEERT
REVWOMTIL 38.6%, EFRHADHEABERIT 25.0
% T3HD10o

HEPEF AR 33~34 i, HERRLESY A
L LTk2k RPFET R + TiX, BB CiimRn
MRD 15% DOxAEL, EFMRADY 37% DHAE

Zihbid 35 mm RP AW TH B2, 70mm
:7—RP 2w, L bHE, BRoBE#NEARE
LTWB ot EBANhD L, BREVbOE el
bhficbhiv 2 X5, LhLAERKCIFZMCH
CIERIORKEDO K E XRHIL A HETHLOT
5H, KRRTIIELLBROSHn 2, 3 otz
LALBEORF-HELTWBDT, S§EID=2VFT AL
ZBEMLCEMOFREEN L MOBRERL R & B e
THZEIXTE, L LA LR FHABEFITON
TiX, ARRTILLZOERE L VY HLLERTHLD
o THIZFEEEOER, BEROZCHAFRENLD, Wi
PEFIER B L EROBEMIT—AZIC overreading
DFEED BV D E Bbh b,

wFhicg X, ARROMR L eo-EMiL, BEDH
YEHOBERZOHE—BIELDEALTHEINL, AWE
DREBIRBERZOPHRYRHFT IV +F2ECL
558BE VLS,

fEk, RP OFHENFM<E\TiX, TAELLE
ZBEXJNBEIES D, HbHIVWIIAEREMOI DL L
THELOTHIFAREN DI, ThIRRL, EELHER
LTEFA~DEMERASLI R.A. Score [2Fk\Ti, #
ruRIESRHB 2L, RP HRENER 2V —=v
FOBMR» 5 X5 BErbFEL S 2 icBHd
MhHHEELZTWS, HEI—RE#LL > TH B
2, BEHAF » — F 2O THHEIMERRDL RS,

DEDREREML EBERRZOPHR OV TEL TA
Folse

iz 3XToO RP 2, FHEBLEOFEMEDOT D
DTHDTH, LrEHOFENFREENLETIEM1
ADFE T, 20% RIEOFIRAZLIVET D 2 L3R
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DL 5 Chb, HMLHEITIE 60% LLLLRKS
NBHEMEL LD, B 43 ERHZERBINEY ©, BE
BBED S LRE 1 ELNI KR TS X Ry £
L DDOHREMN 23.9% &, 24D 34.8% Lohi

DIES 72TV, BRY bMLTWB L5, £D
—R& LT RP BEORLE LN OBELTV B
DEEIHND,

HEOFRENE 2 WY Loobh5d Lz, EMR
AEFETIREM0.2% Rk ER LTV 519, —pEAMD
T 2B0IMET LTV L EThENTIR, &
e LMD RP ¥ RS 5B H 5V BOEME
e Tix, BEENRA LoldoRF Lk Licd
i bt

ARRCHREENCHELRIITERE LT, £8,
TVEREYE, BEOoTEK b bh5s s LA
Lz EqNTz, ELBBEREMOBREN CHS L 5,
DRI BC L OTHUENLE L HDD T LMF]
HETHB, 50 BEBE D L HUEHIVET T 5 HAN
HAORBZENLLTH, ARBEFRTEMLD
1), FEHTHEMOHETE LB YT 5EVEM
T LT, AT IHELRG ST, BMEELRK
THLENSD,

A& b, RP HABE LOKREXYRERIC L LB
iz, dual reading (2 AFEA) HHERIhTW5, L
ML, KRROFRCE bR ST, EFIC L A
HLEDOENZ LD TREVBEITIE, W< DOhDER
IZEVWTIE2 ATZRAZ LTI ) DFAE LavE
THIENEXLNB, LIchHDT, 2AHGADHREY
BETHZ LKL, EFTBEAOHEHEOBHRL KO
BENEPCHBTRE TRV NEE L B,

SHLRHEATRTORBEAREBRNCHETLC L
MAEEBIE, BERZBEYKECEEL, T4l
RLBREET—BOREEETHVROEM I X 2
T, TRTORP #FZETHHELRB LV Fhuz
I0T, HABLRIDPBROLNPHEABERCL S
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