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Development of automated quantitative assessment software (riskPointer ™)

for emphysematous change detected by thoracic CT Screening

Takeshi Nawa", TohruNakagawa®, Suzushi Kusano?, Shuichiro Yamamoto®, Shuichiro Hosoda?,

Kuniyoshi Nakashima®, and Yoshihiro Goto®

*1 Hitachi General Hospital. Hitachi Ltd, *2 Hitachi Health Care Center, Hitachi LTD,
*3 Research and Development Center, Hitachi Medical Co.

Purpose: To develop the automated quantitative assessment of pulmonary emphysema using

thoracic CT images.

Materials and Methods: Eighty of male smokers with CT-detected emphysema were examined

with thoracic CT screening, HRCT, and Pulmonary function test.

Results: Low attenuation area (LAA)% calculated by riskPointer was closely correlated

with LAA% calculated by HRCT with diagnostic console, and moderately correlated with

pulmonary function tests.

Conclusion: Quantitative assessment of emphysematous change using thoracic CT screening

images is meaningful, and promising.
Key words: Thoracic CT screening,
Pulmonary function test
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Pulmonary emphysema, Quantitative assessment,
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(i8] Sk 2ickiT? 1998 EEOE
CT 2R E G0~69m) D5 b, EREEELL
TUTORHGA2TE-T B 48 4 1ol 46
4 FUATEHULAE BHAM; 85
PRICOIYES - MERIFERZA L2 LB
EHELEETHRS O B boREFRAZRDR
WE, ik, RIEREE L TR CT I TR
REEEION., 0D B HEER T HRCT (- THEHEANI
CT B EASRERR SNTEF D S EEAIZ 80 4
2B U7, CT RIEESI I AERED0H 5
B GEEE S04, BEEEE04A) Th
B, (Table 1)

Table 1 ; Characteristics of objects

Non—smoker PE

No. of total 94 80
Male 48 30
Female 46 0
Age (y) 58. 1 55, 9

PE=pulmonary emphysema

[FiE]  CT BifEix, BILAT ¢ =2ti
RADIX-Turbo &MV -, CT DERFESHL, v
YINAZA ADERELEA T ITTIROE
B 50mA - FEE 120kV + A7 A A 10mm *
helical pitch2 & L7z, HFEHRIT 10m Hif
RREREER L. CT XUEEERET Y 7 M2
WCIEFORET 24 T2 o 7. BT CT
TSGR BEARATEER riskPointer™ vy
7-.CT [Ef&i DIOOM 7—# & UC BEHARTEE
~ANEh, BERUZAEFUROHBH LR
R - [REXMEROBREEIT 2> THEFREL
ZHEH T3, EEREIC L A ENERC L Y i
EFRRUSIERE (pixel) « 5 CT {E (HU) - (28R -
SEICT fHD 95% 248X - 1ow at tenuation area
EFE=1AA" (pixel) * LAA/slice B OFTFEE
=L ANY-slice () ZEHT 2. /5 b= 1 &%
BAERICTHE Y 7 V HEERENA, CTES
LT3 LA BRI RRENS, Fig 1)

Fig. 1 ; CAD image

The LAA is shown in yellow. Arez of the whole
ling (pixel), average attenuation of the lung
(H), standard deviation 95% confidence
interval, and LAAY of the whole lung were
listed

[FHEAE] ORI b EHEEROT
Y& OFEEEL DI ETFERARD @03z
AR ;1 ATA R=1em), BRTF OB E
HHE L @F-, ZhOIEEF 04 4220 T,
FhOERARER E UTHID L TERZRIZ 21 2
T A A 33 R T A A (=fhSERhs St E
TOMEEN 21em 75 Bem) TT1 AFA RE
IZHSEL, BT L LAA BRI L G2
KD LAA% (=LAA%-whole lung) % “BARF A AD
FEF LAA TR,/ FHEFRTEIE OISl L
EH L, BEFIE-900H ORERETCIhLLTF
DOCTEE B UT-§E0 LAAY—whole lung & E
TR L OHEHEEE R, QERERE L CT R
FEEE L DA T A ZAED LAN-slice DIEWMAEL
gL,

[fER]  QEE 94 AOFEFSIEDIEL CT
fEL LT BfOIATA R ;1 25 A Z=1cm)
& OFERSEENT0.69 & FEEORADIREESS
ofc, ETFREHRIZ0.58 L EEEOMRIRR
LR EFEOEVLOII ETERKE WL
PR END, (Table 2) QAT A AFIr4H¥E
LIRE 0¥ -CT X b FRAREL 251
ST, FREFOYE CT fEHET Lz, (Table3)
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(Table 2) Correlation coefficient between each factor

[%) > | o o >
s T8 E B E8|Egige
: | |z |E°|EE|s
S R o|8 g|° 2|E
Slice *
Age .08 =
Height 0.58 |-0.23| =
Body weight 0.17 | -0.05| 0.62 *
BMI ~0,33] 0.16 {-0.18] 0.66 | *
Area of whole lung 0.24 |-0.02( 0.15 {-0.17:-0.361 =
Mean of attenuation -0.69( 0.00 | 0.3} 0.00 { 0.38 | -0.53 *
Standard deviation 0100070040203 -006|-018 ¥
Area of LAA 055003027 |-009(-035; 0.60 | -0.80 | 0.18 *
LAA% 0501005029 {-0.07{-0.35¢ 052 {-0.82| 0.19 | 0.99
LAAY=Area of LAA/Area of whole lung
{Table 3) Relationship between Length and attenuation of lung
Lengthof lung | . Nuber Attenuation J Length of lung Muaber Attenugztion
21siices 2 1L F ~697. 51U 28slices 18 ®14. F:4 =716. %
22s|ices 2 {0, F:2 -125. 9% 29s] jces 18 13, BB —185, 61U
23slices 3 M0, F:3) ~126. 41U 30s| ices 6 .6, F.0 -794. THU
24slices 7 W1, F:6) -761. 81U 3islices 3 3. F:0 -805, &
25slices 13 2, F:11) =751 8 32slices 0 M0, F:0 Aokok
26slices 14 M3, F:D -765. 51U 33siices 1T M1 PO -820.0HU
27slices 7 ¥4, F3 -718. 41U Mmale F=female Hi=Hunsfield unit
The correlation coeflicient was 0.97
(Fig. 2} ; LAA% peaks in the mid zone of
T D& & DT LT CT EOHRNRENY lung for the non-smokers, whereas it peaks

—0.97 LIEFITEolz, GEEEA—900H T
PR ES U CBHERT 5 L, BT 8. 63%.
B0, 1 bR 3L %A LA & LTHEHEh
7z ETFENKE L 2Bz oNEL OERTIR
 LAA F UTHEZ AR H o7, (7 &

I8 F FROBRBETCRY 51 Fig2) ®
R GRS OISR T LA 258 WDITHE L
T, CT I ESRE G BB Em R

L7, (Fig.2)

in the upper zone for those with PE.

;
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TITLE:
Evaluation of the Non'smokers’ lung using the Automated Computer Analysis System for
CT-emphysema. '

Suzushi Kusano ¥, Tohru Nakagawa ' , Shuichirou Yamamoto ¥, Shuichirou Hosoda ?,
Masataka Irokawa ! , Takeshi Nawa 2 , Kuniyoshi Nakashima ®, Yoshinori Goto @

Hitachi Health Care Center, Hitachi Ltd. Hitachi?

Hitachi General Hospital, Hitachi 2

Hitachi medical corporation, Tokyo #

Summary

[Purpose] The automated computer analysis of the CT'emphysema on the lung cancer
screening study was developed using low-dose spiral CT, named riskPointerTM. The
non-smoker’s lung was evaluated using this system. [Materiall 94 non-smokers including 48
males and 46 females aged from 50 to 69 who didn't have any respiratory system symptoms
or remarkable findings on the CT screening study and 90 cases of diagnosed pulmonary
emphysema were used. [Method] Spiral CT scanning parameters were voltage at 120kV,
electric current at 50mA, slice thickness at 10mm, and helical pitch at 2. The objects were
sorted by size. The system analyzes the percentage of low attenuation area (LAA%) of the
whole lung. The tendencies of non-smokers’ analyses were compared with those with
pulmonary emphysema. [Result] @ As the size of the lung increases, the average of
attenuation of hing increases in the non-smokers, (The correlation coefficient was 0.97) @
The average of LAAY% was 8.63% (from 0.1% to 31.3%) in the non-smokers when a threshold
was limited to <500HU. & In the non-smokers, there was a tendency for LAA% to peak in
the mid zone of lung, whereas in the group with pulmonary emphysema the same tendency
was in the upper zone.

Key words; Low-dose spiral CT, Pulmonary emphysema, and Automated computer analysis
system
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Development of a comparison Reading system for thoracic CT screening

Toru Nakagawa, Suzushi Kusano, Syuichiro Hosoda, Syuichiro Yamamoto, Masayuki Takamura,
Nozomi Watanabe, Kei Hattori, Takeshi Nawa, Takayuki Kadomura, Yoshihiro Gotoh

Hitachi Health Care Center

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

If we ohserve data in the first time, there isadifference inneither 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-Alded Diagnosis
(CAD), Lung Cancer, Sine Display

J Thorac CT Screen 2004;11:136—139
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CT Screening for Lung Cancer * Is Diagnosis of Solitary Pulmeonary Nodules (SPNs) According

to Size Efficient?

-Toru Nakagawa

Hitachi Health Care Center

Pu¥pose: CT screening is superior for detecting minute solitary pulmonary nodules (SPNs). Nodules were found
in approximately 25% of the participants in our study. Minute SPNs under 10 mm account for 94% of all nodules,
and they are often very difficult to diagnose. To assess down to what size nedules to pick up in order to
efficiently detect lung cancer.

Materials and Metheds: Among the 8,831 participants who underwent CT screening from April 1998 to March
2001. 2, 270 participgnts(S.ZOOnodu]es) were found to have SPNs on baseline scans. The results of the
interpretations were recorded in terms of the localization, size, shape, internal characteristics of the

nedules. Based on the results of undergoing detailed CT and repeat screening, the course of the nodules recorded

~was tracked. Mean follow—up period were 1,084 days.

Results: It was possible to track 85.7% of the nodules recorded in the 1,959 participants (2, 743 nodules).
Nodules diagnosed as lung cancer;50 (1. 8%), Nodules whose tumor dizmeter increased;24(0. 875%), Nodules that were
unchanged;2, 208(80. 5%), Nodules that had decreased in size or disappeare;461 (16.8%). 15/24(62.5%) of the
nodules that increased in size was definite diagnosis of lung cancer. (A1l cancers were stage I)
Conclusion: Most of SPNs were benign. Repeat CT screening is important as a means of diagnosing SPNs
efficiently.

Key words: Solitary Pulmonary Nodules (SPNs), Repeat Screening, Lung Cancer
J Thorac CT Screen 2004;11:183—188
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Cases of pulmonary tuberculosis and nontubeculous mycobacterium

detected by thoracic CT screening.
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Shuichiro Hosoda?, Yamamoto Shuichire®, Suzushi Kusano?, Tohru Nakagawa!’, Masaki Irokawa"
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Summary: We made thoracic CT screening in thorough multiphasic health testing
and service. From April 1998 to March 2003, 32747 individuals underwent first
baseline low-dose spiral CT. We investigated the cases of pulmonary
tuberculosis and nontuberculous mycobacterium detected by these thoracic CT

screening.
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Key Words: iow-dose spiral CT, pulmonary tuberculosis, nontuberculous

mycobacterium
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