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Preliminary Specification of X-ray CT for Lung Cancer Screening (LSCT)
and its Evaluation on Risk-Cost-Effectiveness

Takeshi linuma, Yukio Tateno and Toru Matsumoto
Division of Clinical Research, National Institute of Radiological Sciences
Shinji Yamamoto
Knowledge-Based Information Engineering, Toyohashi University of Technology
Mitsuomi Matsumoto
Department of Radiology, School of Medicine, Gunma University

Research Code No. : 506.1
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In Japan mass screening for lung cancer is widely performed by chest X-ray film of 10 X 10 crn,
with sputum cytology for high-risk groups. However, the effectiveness of the present mass screening
program for lung cancer has been less than expected, although some date have shown improvement of
the survival rate as a result of mass screening. We propose a new X-ray CT method of screening for
lung cancer called Lung Cancer Screening CT (LSCT). The preliminary specifications for LSCT are as
follows: scan speed is within 10 sec for a 40 cm length with a 1 cm slice thickness, and the absorption
dose for lung is less than 1 ¢cGy. A computer-assisted diagnostic system is necessary for image reading.

The risk-benefit analysis of LSCT indicates that Japanese men and women over 45 years old can
be screened in 1992 and thereafter. The cost per person - year of LSCT screening is estimated to be 1.4
X 106 yen for a population incidence rate of 50 X 1075 person/year and average life expenctancy of 30
years. In 1992 the above condition will be satisfied by men aged 55 years old and above, but not by
women of any age. We believe that LSCT should be developed further and tested in the high-risk group
of men with an incidence rate of 100 X 107 persons/year or more.
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Table 1 Benefit and risk of LSCT screening for lung cancer as a function of age

(a) Japanese men in 1985 (b) Japanese women in 1985. D : incidence rate of lung cancer, T :
average life expectancy, N « T : prolonged life by performing the mass screening, AM, :
average life expectancy lost due to radiation induced leukemiz (Additive model), AN :
average life expectancy lost due to radiation induced cancers other than leukemia (Additive
model), Sy : shortened life due to radiation exposure from the LSCT screening

Table 1 (a)

(T

Oy

AMy AM Sx

D
Age (Pefi%(_){l = ) (Year) Yel:&riol% (Year) (Year) (Yé;iriol%“s)
20-24 0.3 54.00 6.4 39.00 24.00 150
25-29 0.2 49.20 3.9 34.20 19.20 124
30-34 1.2 44.39 21.1 29.39 14.40 99.0
35-39 4.4 39.62 69.0 24.62 10.10 75.6
40-44 7.7 34.93 106.5 19.93 6.62 55.3
45-49 15.6 30.38 187.7 15.38 3.94 38.3
50-54 36.4 26.03 375.2 11.03 2.03 24.5
55-59 82.2 21.90 712.9 7.14 0.79 13.9
60-64 140.5 17.95 998.7 4.19 0.15 6.97
65-69 232.2 14.24 1,309 2.13 0 3.26
70-74 328.1 10.88 1,414 0.86 0 1.32
75-79 428.7 8.07 1,370 0.24 0 0.37
80-84 470.3 5.85 1,089 0.02 0 0.03
SERE 44 2 A25H (37)
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Table 1 (b)

D T

N«T

AMyg AM S

A (PRX) e (R e e (yRED,
20-24 0 59.41 0 44.41 29.41 380
25-29 0.2 54.51 4.3 39.51 24.51 321
30-34 1.6 49.63 31.4 34.63 19.63 261
35-39 2.3 44.78 40.8 29.78 14.78 203
40-44 7.3 39.98 115.6 24.98 10.40 149
45-49 9.2 35.25 128.4 20.25 6.83 104
5054 11.5 30.61 139.4 15.61 4.06 67.3
55-59 22.9 26.07 236.4 11.07 2.04 38.9
60-64 35.4 21.66 303.6 6.94 0.74 18.7
65-69 58.6 17.44 404.7 3.87 0.10 7.12
70-74 89.8 13.51 480.4 1.81 0 2.84
75-79 117.2 10.02 465.0 0.63 0 0.99
80-84 143.3 7.14 405.2 0.11 0 0.17
Hb1T-TRA, HREBREMEYR e+
Benefit and Risk VAR ZIHENETAOHINE L o, s
male —i— T Table 1 DRI LD V272K V-Hofl
o female —— LT HDTHB,
‘g il /*""T‘\. 4, BRADRIH
g Bffff'j AETELSCT BRI it » e B OB AR
o - AN FRT 2, 9, 2REFHO (1),
2 ~ A TRL Net OF B (N) 3 X O dy A4
& w . (N'T) &¥5.
= L RISK KBA (V) BRRTEERBY, L, &
g FERZOGBEDOLEHET S,
g m.uL Y=Cs+resCp+Djefsesefpe
(Bu(1)—(Bo+Co)] ()
\‘ WATH L FEbhTWAREREKOBH T
\& Ha,
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Fig. 1 Change of benefit and risk relationship BTH5. 1 RBERMRE, CIR7 ) —= v /e
with age in the case of LSCT screening for lung TS haBEEED 2 2+ (), By(IXZEFERK
cancer. Both benefit and risk are given in person- LTRR IR MEBREOFLHEEE(F), Bolk
men e o breast cancer incidence Benet of | ROPKOWBEDTIAM(ED, Colz 4
women is lower than that of men due to low sKONTEEEOTFHBER () Tha, X0
incidence rate at higher age. bV RTETCREEA L7,
WAZDEAR@RTHRT L -TH
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Table 2 Cost per person saved (Y/N) and cost per person * year saved (Y/
N - T) as a function of incidence rates of lung cancer and a fixed life
expectancy of 30 years. D, T and N + T are explained in Table 1

T N-+T Y/N Y/N-T
( P:xl‘?ﬁg) (Year) (Pers;:n1 d_?ear) (Y'en;zliﬁgsnn.) (Yem/ Pe;'(si}ur; = Year)
10 30 119 218 72.7
50 30 594 42.2 14.1
100 30 1,188 20.2 6.73
500 30 5,940 2.6 0.86
1,000 30 11,880 0.38 0.13

FRE 44 2 §25H
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Table 3 Cost per person saved (Y/N) and cost per person * year saved
(Y/N + T) as a function of age.

(a) Japanese men in 1985 and (b) Japanese women in 1985, N « T is explained in

Table 1

Table 3 (a)

Age (Persgn--.r';fear) " Yen‘fi:eNrsion) (Yen,«"g’égo:m? Year)
X10-% o X108 > 10%
40-44 106.5 284 81.3
45-49 187.7 139 45.8
50-54 375.2 58.6 22.5
55-59 712.9 24.9 11.4
60-64 998.7 13.8 Tl
65-69 1,309 7.65 5.38
70-74 1,414 4.89 4.49
75-79 1,370 3.31 4.10
80-84 1,089 2.86 4.89
Table 3 (b)
Age Persrgn- -TYear) (’Yen}{{'gson) (Yen/ P\’,e/r]gon'r Y’ear)
x10-® . X108 *10°
40-44 115.6 300 74.9
45-49 128.4 237 67.3
50-54 139.4 189 61.9
55-59 236.4 94.2 36.2
50-64 303.6 60.3 27.9
65-69 404.7 35.7 20.5
70-74 480.4 22.7 15.8
75-79 465.0 17.0 15.9
30-84 405.2 13.5 19.0
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