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The Evaluation of the Effectiveness
of Low Dose Helical Computed Tomography Screening

Tomio Nakayamal; Takaichiro Suzukil

ABSTRACT — Objective. The low dose helical computed tomography (LDCT) screening for lung cancer is attracting
attention because of its high detection rate, ability to detect small tumors, and high survival rate of detected cases.
However. an epidemiologic study in which the endpoint is cancer mortality is necessary to evaluate the effectiveness
of cancer screening because these case studies have easily contaminated biases. Method and Result. Japan Lung Can-
cer Screening Study (JLCSS) is a cohort study that compared the lung cancer mortality rates of CT screened group
and chest X-ray screened group as an endpoint. Since 1995, 46,733 people registered in the CT screening group and
91.970 people registered in the chest X-ray screening group. and they were followed up until 2002. Conclusion. There
is a problem to cancel three disadvantages such as high dose examination rate, cost and radiation exposure in addition
to the results of this study for LDCT screening. The spread of the LDCT screening for lung cancer cannot be recom-
mended until this problem is solved. (JJLC. 2006:46:871-876)

KEY WORDS —— Lung cancer screening, Helical CT. Mortality
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Table 1. Summary of the Low-Dose Helical CT Screening
ALCA Nagano ELCAP Hitachi
Study participant
age (years old) 40-79 40- 60- 50-69
smoking smoker smoker
Beginning of the study 1993 1996 1993 1998
Participants 1.611 5483 1,000 7.956
Cancer detected 14 23 27 36
First Detection rate (%) 0.87 0.42 2.7 044
screening  Mean tumor size (mm) 198 15.1 138 170
Stage TA (%) 71 91 81 78
5-year survival (%) 76.2
Total participants 7891 8.303 1.184 5,568
Cancer detected 22 37 7 4
Repeated Detection rate (%) 028 045 0.59 007
screening Mean tumor size (mm) 14.6 12.0 12.1 16.0
Stage TA (%) 82 86 71 100
5-year survival (%) 64.9

ALCA: Anti-Lung Cancer Association, ELCAP: Early Lung Cancer Action Project.
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Figure 1.

The curve of the relation between tumor size and time, comparing preclinical de-

tectable duration by chest X-ray with that by low-dose helical CT.

Table 2. Study Design to Evaluate Cancer Screening

Method

Study design

Endpoint

Experimental study

Observational study Cohort study

Case-control study

Case study

Randomized controlied trial

Mortality reduction
Mortality reduction
Mortality reduction
Sensitivity/Specificity
Survival rate
Resectability

The rate of early stage
Tumor size
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CT screening group 1st follow-up 2nd follow-up

Usual screening group

1995 2001 2002 2004 2005 2008

Participant enroliment * + +

Intermitient Final
analysis analysis

Beginning of the study

Figure 2. The Japan Lung Cancer Screening Study.

Table 3. Study Participants of Japan Lung Cancer Screening Study

CT screening group Usual screening group

Male Female Male Female
Chiba 2031 2,333 3475 7.541
Tokyo 927 942 4,371 5117
Hitachi 8.218 1.902 0 0
Niigata 5,306 1323 7972 4,147
Kanagawa 1.300 527 3,389 6,359
Osaka 2,766 1,925 4,181 9,201
Nagano 4,200 3573 7.341 15,090
Okayama 827 57 1,168 122
Ehime 4034 4542 4,539 7.957
Total 29,609 17,124 36436 55,534

Table 4. Crude Mortality of Japan Lung Screening Study

CT screening group Usual screening group
Male Female Male Female
[104.055] [59,078] [179,246] [283.831]
Lung cancer 76 10 180 61
£e (73.0) (16.9) (1004) (215)
All causes 683 163 2,103 1,362
(656.4) (275.9) (11732) (479.8)

[ J: follow-up (person-years). { ); mortality per 100,000 person-years.
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Table 5. Effective Doses at Chest X-ray Examination for Adult Male

Tube current

Effective dose

Modality Settings (mA) (mSv)

gﬁggggﬁ;&r ography Screening 39 0.07

SDCT Screening 50 1.40 ref 12)
SDCT Clinical 100 2.74

MDCT (4-lows) Clinical 127 10.02 ref 13)
MDCT (16-lows) Clinical 175 9.36

MDCT (4-lows) Screening 50 394 .
MDCT (16-lows) Screening 50 274

SDCT: single-detector computed radiography, MDCT: multi-detector com-

puted radiography.

* . These effective doses were estimated from the data of MDCT in the
clinical setting based on the advice of Dr Nishizawa.
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