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—Abstract—

Chu-Wan Kim, M.D.

Results were as follows:

reliability in diagnosis of chest disease.

A Study on Reliability of Roentgenographic Interpretation
——An Importance of Dual Reading—

, Ph.D. and Kun-Sang Kim, M.D.

Department of Radiology, College of Medicine, Seoul National University

The photofluorography is the single best method for mass survey for defection of chest diseases,
especially for determination of the pulmonary tuberculosis.

However, the reliability of photofluorography as a diagnostic method is mostly depend upon quality
of films, reader’s perceptual experiences and his knowledge on chest diseases, and upon the process of

interpretation, i.e., interpretation by single or dual reading.

A statistical analysis and discussion were made on the results of 1,394,581 photofluorograms in the
mass survey which had carried out from 1969 to 1971.

1. The ratio of positive cases to all examinees shows a range of 1.45%-4.05%.

2. The most frequent disease in the positive cases was minimal pulmonary tuberculosis.

3. There it showed good expectancy for detecting positive cases at the second reading which was
interpreted by experienced radiologists than at the first reading done by the other doctors.

It gives an accent one an importance of dual reading by the experienced radiologists for the higher
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Table 1.

List of Examinees and positive cases

Positive Negative
Year Examinees
First Reading Second Reading First Reading Second Reading
1969 381, 813 6, 837 9, 586 374,976 372, 227
1970 475, 882 6, 896 | 9, 309 468, 986 466, 573
1971 537, 156 18, 554 | 23,122 518, 602 514, 034
3 A 1,394, 851 32, 287 42,017 1, 362, 564 ‘ 1, 352, 834
Table 2. Ratio of positive cases to all examinees
Positive (B) B/AX100=%
Year E)-(a(rﬁi)nees )
First Reading } Second Reading First Reading Second Reading
1969 381,813 6, 837 9, 586 1.79% : 2.51%
1970 475, 882 6, 896 9, 309 1.45% ‘ 1.96%
1971 537,156 18, 554 23,122 3.45% 4.05%
Mean - - | — 2.23% | 2.84%
Table 3. Distribution of positive cases
1969 | 1970 1971
First Second First Second First Second
Reading Reading | Reading Reading Reading Reading
cases| % cases[ % casesl % cases‘ % cases‘ % |cases| %
Inadequate Film 774) 11.3 2,025 20. 5! 589, 8.5/ 1, 619] 17.3 3,722 20.1 5,478 23.6
Calcified Lesion 757 11.1 1,054/ 10.8| 1,042 15.1 1,257| 13.5) 1,946/ 10. 5l 2,167, 9.3
Min Thc 2,786 40.7| 3,263 33.1| 2,729 39.6| 3. 320; 35.7 5,308 32.9 6,370 27.5
M. A.The 674 9.9 591} 5.9, 626 9.17| 572 6.1 1,004 5.4 1,054 4.5
F.A.The 35| 0.5 59 0.6 31 0.4 54! 0.6/ 109, 0.6 154 0.7
S. Thbc 1,073 15.7| 1,550| 15.7| 1,206/ 17.5] 1, 606‘| 19.3 4,399 23.7 5,273 22.8
Non Thc 662/ 9.7 853 8.7 564 8.2 656‘ 7.1/ 1,331 7.2 1,593 6.9
Undetermined 77 1.1 191 1.9| 177 2.6 265 2.8 735 3. 9I 1,033 4.2
Summation 6, 837 — 9, 856 = 6, 896 o 309, —I(18, 554 —23,122 —_

* 1. 9%=(Various positive case/Summation) X100
2. Min. Tbc; mininal pulmonary Thc
3. M.A. Thc; Moderately advanced pulmonary Thc
4. F.A. Tbc; Far advanced pulmonary Tbc
5. S.Tbc; Suspicious pulmonary Tuberculosis
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Table 4.

Ratio of various positive findings to all examinees

Inadequate ‘ Tuberculosis ‘

Film

Non-Thc

1 Calcified A Undetermined

~ Suspicious
The.

First ’Second ’ First iSecond First
Reading]Reading Reading [Reading Reading

Second
Reading

First | Second i First
Reading |Reading Reading

Second
Reading

Second | First
Reading |Reading

‘ )

1969 0.20%
1970 0.12%
1971 0.711%

0.53%
0.34%
1.05%

0.91%
0.75%
1.21%

1.02%
0.82%
1.46%

0.17%
0.12%
0.25%

0.22%
0.14%
0.31%

0.19% ‘

0.22%
0.39%

0.27%
0.25%
0.40%

0.02%
0.03%
0.14%

0.05%
0.04%
0.19%

0.28%
0.24%
0.82%

0.41%
0.33%
0.98%
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Table 6

(,onlpmh m hetween first and sccond Reading

1969 1970 ‘ 1971

First Second CBXAD First | Second /D )‘ First Second (FE E)
Reading [Reading %100 Reading Reading X10 0 Reading |Reading X100

)| B | 30T | oo E® | (P | o)
Inadequate film 774 2,025 61 589 1,619 75 3,722 5,478 47
Calcified lesion 757 1,054 39 1,0420 1,257 17, 1,946 2,167 13
Min. The 2,785 3,236 17, 2,729 3,320 18 5,308 6,370 20
M.A. The 674 591 =12 626 572 —19 1,004 1,054 b
F.A. The 35 59 68 31 54 74 109 154 41
Suspicious The 1,073 1,550 44| 1,206 1,606 33 4,399 5,273 20
Non. The 662, 853 28 564 656 18 1,331 1,593 20
Undetermined 77 191 48 177 265 51 735 1,033 40
Summation 6,837 9,856 45 6,896 9, 309, 33 18,554] 23,122 25
iR BEQl A 1RAURR Bk 2R PR Bossman - AfH]¢] 73~r°l/‘i SRR 0] KeERT &

196944 17%, 197048l 18%, 19714g<] 20%9] 5715 Hell ksl gty = AL HWhe st #ystd .
2.9 3 ] A B TR e 220 A1ER] A 19694E X & #Fe] YA = miEs BEe BHED A

o 12% 74, 19704F<] 19%9] 34,
F7E QI FEEE AT 1RAEN e 2k PRl 4
= 1969£r:o] 63%°1 F7F 197040 & 74%9 57} 1971

Golle 41%4 7% 19

Jefb R B A = A 1RAIEN w2k PR
o e &% 2o 196942 28%% 71 19704E<] 18%
ZF7F, 19714 20%9 715 ng.

BREHEE GA 1XRAFEHRLT 2K P4 & &
S we] 1RPIF R 3] 2k P A 19694  39%
19704l 17%, 19714g¢] 13%°] F7HE R+

2ol RFE fl= A 1RSI el 220l
A] 196940 = 48%, 19704Ee] 51%, 19714 40%<]

F7HE 24

BEARes AAE Fl= 9A 1R
KL A 196948 61%, 19704 75%, 19714Fel
9 7% ngrh

19714¢e] = 5%°]

3 2
47%

N. & 1%

ARS] F7HA
e BEe
1% (perception)

REdye] EBHIE ’;} /ﬁﬁ]i g d°ﬂ
Bropo] g }E‘—Lﬂ] washE B F
o] Fobok Hz, EAEL Folo] MED KL &
BRyo® MBSt BEEMe REsRd I
(knowledge)o] glo]of g}, X 29 RS 47
sto] IERES 2EiE shedl 2o g e B2 HS W
geot fBgel Ibflst AolAvl XY E BEE &9
24 Boshe MEE KB Y adda ek

Hebb® Riesen” ¥ & @4yl 4], kohler”® Held,

~ 1

olol A Mg X 8 1 #58E el oAl Hatias
MR A FHRAY 5% LS EWS) ZErsk
W EATRAI 95% BIES B Zolv = K R
Brol 9l —EE BRI 50% Byl stol W
T Gtk gepr e, EEE HuaH R glo] 4
AR EPTSS, s RIS A
FE TRPIGET) Bt apla s 7 203 2k 4058 4
%i ERZL AT wEba] EE XG4 E ?J%ﬁ%—‘ﬂ
A fRExo] B2 BUubRIEFTEST sl e e 2
240] 2t &gl v
o]

M _;{

v x‘. B i.« I-ﬁ

e} Wt At Aol = IEMER XM E SE
& AL & MEEe] gt Squire =  HIEHEIT
ERET FlES sl7] SsiA e PlEES] 2R (per-
ceptual experience)”7} HIEIF HE-E Iz T3 K
[ Rossman, Kundel 5, Selzer, Moor 5-& #£IF{# <]
WS Fol7] AAAE BilEH ol i EiE 2
S iyl g ko] mESIHR A, JeEne
B, olrhAl s AfRe] IS XHd Eol YEd BE
9 Bgubs FHA A R BT RRS AES B
3 dol vl A& EE o8 ol wEA Frt
Holx FropllA] X FHEE XY Eo] ¥WHI e
WA E ke Bl mEe T AolAut HE#KZ
< B ARE fifEshdA s EfsoF & KR
shol] 7t A& slolmg M HELS FIHS Y
b weba Lisolol @& XMHMBHEIY S
BE 29t Aol 2% HPALAY 2w
ES Foln FL WM LB 14 Fle] BE
<+ d% Bash] 455 7] a4 BPRed &

E O
S =

9_._



B g B pERe A A

Zely £ HY UEs T HMEA AT A
Sl &= Aol 2 fEie WAV RS itz e
ol MR Wizol A& + YU

Yerushalmy””‘ 1, 25648 14X17A Xt 2 &85
9 Hfgel #IREE A2 K50 4 56, 59, 62, 70, 100
BIe] HEIRGE TNk Al PEES AT
FH 10060 el = A A Pl AR 566171 oF
ZFHAE kb gl ® 1K A 59l
FiRHIE AT fiEe 2 Has HHARIE H
£ B4 BRRAE AASIEL = 7840w 1kl
HERGIZ AAH 59607 v 23hE AR s g
webA Ero] W mMxel EAHE EAS HEE
Jrelk Rl ke =% Mg s oA ReF
et

Yerushalmy'? o] o} & #i4EE Asjud 2 #HRE
Holx YIS ¢ 4 Uk 1,80741¢] 70mm X HRRHIEE

BEAEL 649 HEMRAA AEAA %J)r 2% Uk
4 -‘%‘If‘ﬁ%‘?*}o]ﬂ] RS —#E 2AAL A RANA

1, 71461, BRFIRGIAA 2460 2 69810 A= B R
—%E 29

Garland” ¥ ® 9] $i4f A 72 HERE nged #H
Mgt X e FRRES 1/3¢ HHRER, HITR

£ 1%5 HFHREZ AHEIAT2 B

Yerushalmy'® 9] o EHif3 HEY #HRe o+
3} 7o}, 195448 California K2 (Berkely) AE4:
14,0004 MBS #Hoz 3 70mm XHRMHEBREI
A 844 HEHFA 6442 1H4, 24 264 o 10ME
o SIS 3 58 14, 541605 13, 278617F HYKR 2T
ol A MmETRAIZE, 83767 BRIRAIZ HFIARLE
d 265 ThAl HET R EITEARA A 470607
HRRGIRE ARG 367607 mRes Hylv)
=3k 150609 EpE X fk i (Serial film)ol A &= [{—F13
£ A% 21.5%, %Juf—i%f’a‘iﬁl 30.1%¢ ERERA—%
¥ sginn goen e

Pk o8 BIEE nAid ofd st Hrixe €4
g SRS HEE AR & AT BEE Ed5E
S Aoz A, webA HPIKsE okd Aol
FHE TEF 2 HMKY A= B FIE
wto g FERT HRE doddn 9 AL I 4
e @ 4+ 9

w2 EEGZY MERYIES EmRs
st BEs FolV] SlalAE BE 2 Vv mEs A

H RHEY YES %) e HKE AHolx: 2M
Pl 2R Al m#EY Jikel#tx A7k

V. #
WML A -2 1,394, 581014 X BmY
D55 AR, AEREPTE 2 —MERAERAEM

Boll ket 1R BegtapRiErIsgel K3 21 MR
fRE ghrsle] 23 2 HRE A

1. WG X R 2l A AATRS Bal fle 19694
1XPIEA A 1.79%, 2P A £ 2.51%0]1 3 2 1970
4 IR AE 1.456%, 24l AE 1.96%0] 92
W 197140l = 1XKAFANA  3.45%, 2XFHAAE
4.05%°1 5. Al BRI E PR kel A SURE
2RAEAA A v B HHREE ZoHd + AN
=4

2. R RGO A & MifSE ] 7hd Bok (1969
F 1REIFAA BHRGH 40.7%, 2XEIFANA  33.1
%, 19704 1KPIF5NA 39.6%, 2KFIFAA  35.7%,
19714 1RSIHA A 32.9%, 2XAFAA 27.5%) T+
ol HWERR, HRAFEE JHFols MifkgiES
MES £ tE Holx Y

3. 1RPIFSE 2RI #RE ishd Bubisali
FIEEEol KT 2XAIRNA I = 3 fﬁﬁéé’é%$% 2]
ol i glo] M XM IR E B85 2lHsted  dolA
BHRRIEIE Y 2HRE %fr%é]ﬂ} %}zﬂt}. E)
HFEA = AL REHE P
o] 7] $l3l 4 2dlo] A AU H] °F IR ez FpEt O}
HEk PIEAERE Fisl T4l K XRG2HE HAY
Bl Rel Al E#E =2 ge Eﬁﬂ% B FAL KB
BEG R IR &7 BEE & volth.

REFERENCES

FXAA G AL A Hta
3, dgraaAd & eksl A, Alsd A1S 1972.

2. Cocrane, A.L., and Garland, L.H.;
error in inlerpreting of chest film. Lancet 2:505,
1952,

3. Garland, L.H.: On the scientific evaluation of

Observer

diagnostic procedures Radiology 52:309, 1949.

4. Garland, L.H.:
nostic procedures. Amer. J. Roentgenol.
1949.

5. Garland L.H.: The reliability of roentgen survey
procedures. Amer. J. Roentgenol. 64:32, 1950.
6. Groth-Peterson E., Lovegreen A., and Thille-

man, J.:

Studies on the accuracy of diag-
&2:25;

On reliability of the reading of chest
photofluorographms and value of dual reading.
Acta Tuberc. Scad. 26:13, 1952..



10.

11.

12.

Hebb, D.O.: A textbook of psychology, 2nd Ed.
Philadelphia, W.B. Saunders Company, 1966.

Hebb, D.O. and Favreau, O.: The
of perception: Radiol. Clin. N.A. 7:381, 1969.
Hinshaw, H.C.: Disease of the chest, 3rd. Ed.

machanism

Philadelphia, W.B. Saunders Company, 1969,
541-549.
Lusted, K.B.: Perception of reonigen image:

Application of signal detectability theory. Ra-
diol. Clin. N.A., 7:435, 1969.

Yerushalmy, J., Harkness, J.T., Cope, J.H.,
and Kennedy, B.R.: The role of dual reading
in mass radiography. Amer. hev. Tuberc., 61:
443, 1950.

Yerushalmy, J. : The impriance of observer's error

13.

14.

15.

of photoradiograms and
Tuberc.

in the interpretation
value of multiple readings: Intl.
book, 24:110-124, 1956.

Yerushalmy, J., Garland, L.H., Harkness, J.
T., Hinshaw, H.C., Miller, E.R. Shipman, S.
J., and Zwelling, H.B.: Evaluation of role of

serial chest roenigenograms in eslimaling progress

year

of disease in patients with pulmonary tuberculo-
Tuber., 64:225, 1951.
Yerushalmy, J.:

sis. Am. Rev.
The statistical assesment of the
variability in observer's perception and description
roentgenographic pulmonary shadows. Radiol.
Clin. 7:381, 1969.

William, J. Tuddenham: Roenigen image perce-
ption. Radiol. Clin. N.A. 7:3 499-501, 1969.

S





