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Development of a comparison reading system for thoracic CT screening

RHOEY, B R
D BYRHERE Y S

Toru Nakagawa®, Suzushi Kusano?
1) Hitachj Health Care Center

Abstract '
Real reading of thoracic CT screening data has metheds as follows. There are methods to observe a
hard film, by reconstitution image indication in a monitor, by Sine indication in a monitor.

If we observe data in the first time, there is a difference in neither methods. We compare image data
in an anual repeate screenig, and interpretation comes to need a device to do it.

We developed a comparison reading system on the basis of comparison of annual image data. A
characteristic of a comparison reading system included; (O Comparison reading is possible with one
18.1 inches liquid crystal display. & A server transfers from the DVD libraries that the past data are
stored automatically. @) We can compare image data for a year. @ An operation procedure simplifies
it. ® We can synchronizes CT data automatically. & We can display various disposal images
{computer-aided diagnosis (CAD) system indication).

Repeat CT screening is important as a means of diagnosing SPNs efficiently. It is important that we
can compare the past image with the latest image easily.

Key Words: thoracic CT screening, comparison reading system, computer-aided diagnosis (CAD)

BILHHE, To5 LEUREERT CHREST 25,
TS EVARTCHETLIHEZ2EMBOLRATY
b, MHET— ¥ #BET o TH L, LEnwTho
FETHEREIRWERDLNRAY, @Y E LRS-
FERUBLTCHEETALDICE IR EICE > T
5, SObhbiil, EHECEET -5 OhE BT
ATHERE VA F AR LZOTHE T2,

8. &7 &

1. EUBIC

LRER BT DA CTHRZ ORBERBELM,S, 1
mmEE A F A AT LA EEEHWTE -, 2FEHL
BEhoREEGESLEICRY), CRTE=# % 148
LT, RiEs LS EER s B S ¢ hEsE L, b
BOo0BRECTF— Y BREWMBICET A A7 25
N FPFARTICFEB TR ESEE20EMTH 72,
T, ToIH2EDY, ThENICEREITEE

L, BEF— 7 BRICOEMI DI o, ERFOE
EEGEOEFLbH D, Hae 2 REGRR LS ORES
BIRT R, Wi Y AT AR HN AT TR
BT & ERIBE LA

2. B ®

TR CT 2 D EREOFR I,
EW20054£9A 120 SE200641A 168

N—=F7 1L %EE

BAEF AR

B ATAWE, 44 FBECRTE=Y #2464 H
L, BFE#HEATFEEEREL AP SETUARTSEIE
MREfT-oTwi: (1), ZOFNTHELHEGE
VEHT EFEAITH o 7255, W 2LDEEEH o7,
REGFBEOVE2E, BEEGEBETITEET
FAZCBRELTHAF— 4 % 1616 ERECHRVE
BIEETLDIERNPP LI ETHot, T, &
EIhRICRLE, JlAOERBEEBE AR EBEAH

Bl Lk

351



194 Vol.13 No.2 2006

IFi R 5 A

P A7 L

El HEEATALHBRE AT L

(O EE PR

OB R
DBMESBFEAL Y THEERGM
OF2#HE (BE) HHEBRyy >~
GlbErs GRFE) EfEERF Y
®WL/WW 7))Ly by
OBRE/BEEELRaheRy
EHEHBFEMGEIIFEy
OPES I
@ILERRES
DEMERFY >
BREEEHWES -
@ROIFMAH & >

B2 ﬁ/ZTAﬁT

BAFFESNTVAE DI, FhFROERYFEET
VEAERICEYy T4 IL, METHERLRFLHFET
5aw5$m%##ofwto%u%~9®%mﬁ2A
THE T (BELRAEMEL 2L, SERELY
%awm%ﬁuﬁ@m%ﬁ%thfﬁﬁLftm
ARIRE ST Ss 7 LRI ) H S 2 &, CRTE=
¥ BIEDEESFTHE O A TRENDE CFRAC
FLAMHERETE WD R BT bR,

FIT, IvATLIE, WEE=F1AT, DVD7
A7 VIRELTHE2BET— F k- E TR
CHgEEAPCICEEL, AFEgEFZETIBICN
R CBEEENFR SN, LirdHBAEITEEEIC
FARILORATWAYAFLZHEL /- ("1,

W AFLUWHFE Y2 —TOWE (H2) 86

B & AR
352

b 4 AmErFECRETES, ¥Ihar¥a—9%
ESSHT (CAD) VAT ALEMEEEIEItkoT, 2
EEO—JT I BB EREE SRS 5 2 L bHE

Th b 1FIRAIIEZ OB MIP HLEE I {E 2 = K ITH
BLMVEL LS, MDDV a— T THETELZ
EHEMTH B,

4. £ & ®

CT## ik repeat screening WEE TH 54, BEER
F-F R BT ALENS Y, WL GER LW EE
Mg A OEERE L hRdv L, HEEOAIENHE
ABIETII—%HFERLIRR,

FICHENEZZOHE, MiREEHES<To7
-9&%%?&@%?% B CE DT AT AOHSEN

. ShpfA Lt

TR AL



Vol.13 No.2 2008 195

DETHD, CAD P RITEEDOHEHRS FRFIZHETE HEMARME S [T 2 DU 2BV 20 b Ol

B LI ND, BRBFHEOML Y 5HEH] (R OEEH{E
SFRAHDE 97 LOREBE 7L O L SR L
T B B ()

RO — L NT OBFEHEDIRE) & 545 2, OE L5

=S SAEHAE - BRI 13 193-195, 2006

KR CT MBI BT 2 R OEB—RBGRE VBB BV A7 AOHTE—
Bl BEOR

A CTRBOEROREIE, N—F7 4 VARBETHHE, T/ LBEMREGRRCHET s HE, =4
EVARTTREBTIFEREBHVGRTVE, MEET— ¥ 2BETIOTHNE, LRV FhoFETLER
e, BV ELABROERT—F 2 L THET 2D RRIRPLEIL > T b,

SEbhvbhid, HEEOHE7 - ORETH T A hEEE AT ARRBLLOTHEY £, BESRE LR
FLofRnd, @814 Y FHESES S 1A CHEEGEETE, OB%X7F— 7 PEFEEATVEDVD 4 73 dbYy
— - RGEE, GHEESOWET - & KT, OREFESGRE, OBRMCEESbLETiE, Ok
OEMRBEEVRTTGE (T Ea— s TEZIF (CAD) YATARERY) Thio,

MCTHRBIIB VTRV ELBEFLETH L, HICHHESZONE, MEERIYHET<TOF— 4L
FEGEORBEESIITEL Y AT LAOBENLETH D,

F—T—FRECTH#ES, WBERE, ov¥a—s30Rdf

e
B

BN AMEE - BT

353



Acta Med. Okayama, 2006
Vol. 60, No. 3, pp. 173-179

Copyright$)2006 by Okayarma University Medical School.

Okayama

Original Article

hittph

glid

Recent Improvement in Lung Cancer Screening:
A Comparison of the Results Carried Out
in Two Different Time Periods

Takuji Kitajima?, Kenji Nishii®*, Hiroshi Ueoka?, Takuo Shibayama®,
Kenichi Gemba?, Tsuyoshi Kodani®, Katsuyuki Kiura?, Masahiro Tabata?
Katsuyuki Hotta?, Mitsune Tanimoto?, and Tomotaka Sobue®

Department of Hematology, Oncology and Respiratory Medicine, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama 700-8558, Japan, ®Depuriment of Respiraiory Medicine,
Okayama Institute of Health and Prevention, Okayama 700-0952, Japan, “Department of Internal Medicine,
National Sanatorium Minami-Okayama Hospital, Okayama 701-0304, Japan,

4 Respiratory Disease Center for Workers, Okayama Rousai Hospital, Okayama 702-8055, Japan, end
*Cancer Information and Epidemiology Division, Netional Cancer Center Research Instiiute, Tsukiji, Chuoku,
Tokyo 104-0045, Japan

To evaluate recent improvements in lung cancer screening, we compared the results of recently
conducted lung cancer screening with those of a previous screening, This study compared the sur-
vival of lung cancer patients detected by lung cancer screening conducted between 1976 and 1984
{early period) with that conducted between 1989 and 1997 (late period). Two hundred seveniy-six
patients with lung cancer were detected in the early period and 541 patients with lung eancer were
defected in the late period. The median survival H#me (late: 49.8 vs. early: 27.8 months) and the
S-year survival rate (late: 47.8 vs. early: 34.8%) of the patients with lung cancer detected in the late
period were significantly better than those in the early period (p =0.0054). Among patients undergo-
ing resection, the proportion of pathological stage I patients in the late period was significantly
higher than that in the early period (late: 60.8 vs. early: 54.9%, p=0.005). Multivariate analysis
showed that the screening time period was a significant prognostic factor (hazard ratio =0.685, 95%
confidence interval; 0.563-0.832, p=0.0002). These results were consistent with the findings of case-
control studies of lung cancer screening programs in the late period recently conducted in Japan,
which also showed a greater efficacy for screening than for previous case-conirol studies in the
early period. '

Key words: lung cancer, screening, survival, lung cancer mortality

C urrently, lung cancer is the leading cause of
cancerrelated death in Japan, with 50,871
patients dying of lung cancer in 1998 [1]. In an

Received September 8, 2005; accepted December 27, 2005,
*Correspanding author. Phone:+81-86-241-0880; Fax:+81-86-241-0365
E-mail : nkenji®lime.oen.ne.jp (K. Nishii)

attempt to reduce lung cancer mortality, lung cancer
screening with chest x-ray and sputum cytology uii-
lizing the screening system developed for pulmonary
tuberculosis were performed in Japan until 1986.
Since 1987, the Japanese government, on the basis
of the Health and Medical Services Law for the
Aged, has supported lung cancer screening.
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However, to date, the effectiveness of lung cancer
screening has not been established. In the USA, the
effectiveness of lung cancer screening was assessed
in randemized trials sponsored by the National
Cancer Institute (NCI) conducted at Johns Hopkins
University [2], Memorial Sloan-Kettering Cancer
Center [3], and the Mayo Clinic [4] in the 1970s.
Although these trials demonstrated that the resect-
ability and survival of lung cancer patients in the
screening group were superior compared with those
in the control group, no reduction in overall lung
cancer mortality was shown. These results were
thought to be due to lead-time bias or over-diagnosis
bias [5, 6J]. Based on these findings, the U.S.
Preventive Services Task Force declared that rou-
tine screening for lung cancer with chest radiography
or sputum cytology in asymptomatic persons was not
recommended (U.S. Preventive Services Task Force
home page <(hitp: //www.ahepr.gov/clinic/uspstf/
uspshung.htmp, accessed on Oct 17, 2005).

On the other hand, Sobue et al in Japan evalu-
ated the effectiveness of the annual chest x-ray sys-
tem developed for pulmonary tuberculosis screening
conducted between 1977 and 1987. Using a case-con-
trol design, they showed a reduction of lung cancer
mortality by a maximum of 28% (cdds ratio: 0.72,
05% confidence interval: 0.50-1.03). Their data
included part of the screening results conducted in
the Okayama prefecture. However, their results
were not statistically significant (p=0.07) [7]. In
1998, 4 casecontrol studies — including our study
[8], supported by the Ministry of Health and
Welfare — were planned in Japan to evaluate the
effectiveness of the new lung cancer screening pro-
gram supported by the government under the Health
and Medical Services Law for the Aged [8-11]. Our
study evalvated 412 patients who died of lung cancer
between 1991 and 1996 in the Okayama prefecture
and showed that lung cancer screening significantly
reduced lung cancer mortality by 41% (smoking-
adjusted odds ratio=0.59; 95% confidence inter-
val: 0.46-0.74; p=0.0001) [8]. Furthermore, 2
other studies also showed a significant reduction of
lung cancer mortality as a result of screening [9,
10]. In order to elucidate why the recent lung cancer
screening reduced lung cancer mortality while previ-
ous studies had shown negative results, we designed
a comparison of the data gathered from the recent
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lung cancer screening with the older screening data.
Materials and Methods

This study compared the results of lung cancer
screening conducted between 1976 and 1984 (early
period), which were used in the Sobue study [7],
with those gathered between 1989 and 1997 (late
period), which were used in the Nishii study [8].
The study area of the 2 cohorts was the same
(Okayama prefecture). In the early period, the
Tuberculosis Control Law required all citizens aged
16 or over to have a chest x-ray annually. The lung
cancer screening program, which was conducted in
the late period, was performed on individuals aged
40 or over as legislated by the Health and Medical
Services Law for the Aged. Only the national health
mnsurance holders or family members of the
employment-related health insurance holders
underwent screening in this program, since the
Employment-related health insurance holders were
assigned to be sereened by their companies using a
different system. As an annual chest xray
examination, 70 x 70 mm miniature photofluorography
with a tube voltage of 100 kV was used in the early
period and a 100> 100 mm miniature photofluo-
rography with tube voltage of 140 kV was used in the
late period. The smoking habits of all participants
were recorded. Sputum cytology with Saccomanno’s
3-day pooled method was performed for individuals in
the high-risk group, which included individuals aged
50 or over with a smoking index (average number of
cigarettes smoked per day multiplied by the number
of years smoked) of at least 600, For the individuals
who were suspected to have lung cancer by chest
xray or sputum cytology, further examinations were
performed as soon as possible to confirm the
diagnosis.

Data on diagnosis, clinical stage, therapy, and
survival were obtained from hospital records and/or
data in the Okayama Cancer Registry. Histologie
types were classified according to the World Health
Organization histologic classification [12]. The
clinical stage of lung cancer was determined on the
basis of the American Joint Committee on Cancer
classifications [13].

Categorical variables were compared using the X*
test. Survival rates were calculated by the Kaplan-
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Meier method. We assessed the prognostic
significance of lung cancer screening by univariate
analysis using a log-rank test and multivariate
analysis using Cox’s proportional hazards model.
The variables analyzed in this study were age (770
years vs. < 70 years), sex, histology (adenocarcinoma
vs. non-adenocarcinoma), clinieal stage (I vs. II, III,
IV), and era (1976-1984 vs. 1989-1997), and
hazard ratios and their 95% confidence intervals
were estimated. Statistical analysis was performed
using SPSS Software (SPSS Ine, Chicago, IL,
USA). A p value of 0.05 was considered statistically
significant.

Results

The characteristics of the patients are shown in
Table 1. Two hundred seventy-six patients with lung
cancer were identified in the early period and 541
patients were identified in the late period. Patients
identified in the early period were younger on
average than those in the late period, which might be
due to the difference in the age limitation of the
accrued subjects in each cohort. Similarly, the
proportion of adenocarcinoma or clinical stage I was
slightly lower and that of squamous cell carcinoma or
stage IV was higher in the early period. However,
these differences were not statistically significant.

Survival curves according to screening period are
shown in Fig. 1. Median survival time (MST) and
S-year survival rate (5-yr) in the late period were
49.8 months and 47.8%, respectively, which were
significantly better than those (MST: 27.8 months
and 5yr: 34.8%) in the early period {p=0.0054).
Regardless of clinical stage, survival rates in the
late period were better than those in the early
period. However, a statistically significant difference
was obtained only in patients with stage IV disease
(Table 2, p=0.0423). Survival curves according to
treatment modality are shown in Fig. 2. Significant
improvement in the late period was obtained in
patients receiving chemotherapy (MST: 13.2 months
late vs. 10.2 months early, p=0.0035), but no
difference was shown in patients undergoing surgical
resection (MST: not calculated, 5-year survival
rate: 51.4% late vs. 65.0% early, p=0.1403),
radiotherapy (MST: 15.2 months late vs. 16.0
months early, p=0.6452) or supportive care alone
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(MST: 13.7 months late vs.
p=0.4293).

One hundred seventy-three (62.7%) of 276
patients underwent surgical resection in the early
period compared to 378 (69.9%) of 541 patients in
the late period. The resection rate in the late period
was significantly higher than that in the early period
(p=0.038). There was no significant difference in
the resection rate based on histology. Among
patients undergoing resection, the proportion of the
pathological stage I patients in the late period
(230/541: 60.8%) was significantly higher than that
in the early period (95/173: 54.9%, p=10.005).

16.0 months early,

Table 1  Characteristics of patients with lung cancer detected
by population-based screening
Early period Late period
1976-1984 1989-1997
No. evaluated 276 S41
Median age (range) 64 {34-81) 69 (35-91)
Sex: male 185 {B87%) 371 {69%)
femzle 91 170
Histology :
adenocarcinoma 155 (56%) 327 (60%)
sguamous cell ca. 86 (31%) 141 (26%)
small cell ca. 28 (10%) 53 {10%]}
others 7 ( 3%) 20 { 4%)
Stage: I 156 (57%) 338 {62%)
1l 45 (16%) 43 { 8%)
A 25 ( 9%) 84 (16%)
B 12 { 4%) 29 { 5%)
v 38 (14%) 47 { 9%)
100 555
Early period

emassnse [ ate period

50
0 L 5 . "
0 1 2z 3 4 5
Years from detection
Fig. 1 Survival curves of lung cancer patients according 1o era

% Surviving

detected by lung cancer screening (276 patients in the early period
vs, 541 patients in the late petiod). Kaplan-Meler method.
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