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Abstract

This paper collects the results and findings for multiple cardiopulmonary disease
diagnostics support systems which were developed in this study. The results and
findings are presented in 5 chapters.

With this study as a backdrop, Chapter 1 discusses the development of imaging
diagnostics technology, the progress of computer aided diagnostic technology, the
meaningfulness of using computer aided diagnostic technology, and the trends and
issues in related research. The chapter then goes on to relate the significance and
purpose of this study.

In Chapter 2, volume extractions for the heart and lung zones were conducted using
CT chest images. The discussion focuses on the development of a method for making
judgments regarding heart enlargement from the volume ratio (called the
“cardiothoracic volumetric ratio"). Compared to the traditional method of using
simple X-ray imaging, the index proposed in this study, called "the cardiothoracic
volumetric ratio," shows elevated success in differentiating and in making
distinctions between normal people and people with enlarged hearts.

In Chapter 3, pleural effusion build-up and the resulting compression atelectasis are
differentiated. The development in methods to measure each individual capacity and
to make decisions regarding the level of progression and change over time is
discussed. Using the CT chest images proposed in this study, the pleural effusion
zone and compression atelectasis zone are differentiated; then, quantifying via a
method for measuring the individual capacities shows that the level of symptom
progression and treatment process can be numerically and minutely judged to a
degree that is better than diagnosing methods using simple X-ray imaging.

Chapter 4 discusses the development of a method for the extraction of pleural
mesothelioma that spreads to multiple locations and individual volume
measurement. Pleural mesothelioma zones are extracted using the CT chest images
proposed in this study; then, quantifying via a method for measuring the individual
volumes shows that the level of symptom progression and treatment process can be

numerically and minutely judged.



Abstract #HE)IIHKEXRZR

Chapter 5 collects the results obtained from the research discussed above, provides a
summery, and lists the problems that need to be resolved in the future for the

development of a diagnostics support system for treating cardiopulmonary disease.
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No Hia 7K fer B8 HE SN Jifi 22 5 I BE AR F Ja 7K bt HE U E
[cm3] [cm?] [cm?] [cm3] (%] [%]
AO01 2055 165 1382 3602 5 58
A02 0 0 5039 5039 0 0
B01 0 0 5463 5463 0 0
B02 0 0 5873 5873 0 0
Co1 533 5 3792 4330 1 13
Co2 862 19 3357 4238 1 21
Do1 187 112 1449 1748 7 11
D02 983 33 2310 3326 1 30
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[s]
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BO1 259
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D BEEEHIC O 72 KRR & ISR L T\ o7 — &, CRINT — %)

_59-




$3F M CT BB EAL =Mk & [l Mt R meEE O 2 BEHR AR TR KFRZFR

3.4 BER

ARFEEZAOCTHHZIT 2 REGRZ X 3-6 ITRT. 7ok, RIZIEZY—Y 7 K
TdH 5 PLUTOl6] Z L T 5.

KT —HTh2D CHE, DREOIHFEE X 0 ARTE TRk S8R K OV &8I 0 fih H
MARETH H ERBTE 5. F£72, B BEORETE O SR X 0 REEAL O Flh H 1%
IZIEMH TE D EOMR LG L.

Rl 6 £ DR AT AOFHEFER (O, A, X) & 3£ 3-4 |[Tnd. KIS HER
ORHEE, BMBREHOF B ENLHW Lt O TH S . i A L ORERE N 720,
FLREFITLKADBETHEN 20 D0, KBS TIEHMH TE T2 b 00— R
BRI AR RN Do DIXA, ZEEZIEIH Y RV TCOBRKRH RS Db
DIFEX E LTIl STV 5D, A0L, D02 {22\ TR /KE O I A3 H 5.
DO1 (DI L 7 KSR A i T & T2 & OFiCTh o 7.

AU TL 7EA FEBEEZHA WD D, BffazX 3-3 0 L+W/2 OFFHN O F K E
& LT2. ZHUTIESE O CT EAS LB LRI AT < (X 3-5 128> 2 38 0 f /KT8 0k & 0 1K
WAL CTENBNDHEEZFIA L2 b0 Th s, Zhck &L L-BlazEse L
T & D FAECFHIE 2 WV D OFIEL e, 10 7Kk & BN /Bl R b
LT PSS TR & 7 o T

ARFHEIZBNT, WAREROERIHHOMEI OO T vV —RBDOF—T =7
WEREFEA L TWA MR E, fEETHL I ADRIIFET KT, HHER ETIIR
D72 0WCIEVMEE 72 %, UL, AFEESH ETHHKEY, BAHEBE OHRIRO
MW A B & T RO, /BHEIIMKOEENEIE 0, WAITEEZIL T
PLEEFRERICIT- &0 EEBPEGLN, WIZAFIEOFMIZORNDEEZE2LND. L
L, [FEEOBLHIZ X Y fiKIFTE DOBREDOT —ZIZB W TH —ELL T O KEEIL A —
T B LB ST LE ) AR E S, S%RIET VT Y ALk EEM A,
LV DVEORAKTHRENITZA S L) RUEORBEITHILERD S.

F7o, # 32 X0 ERORKEIINERE D01 ZFrE, @EHE, MKITHEESE, TR
fipF3 R & b —EORPICINE > TR Y, MK, BNGEE % 5 7o hfifa e b
DFERIZ—EDORBFERFEONIHMRTH D EHE 25, D01 OIEGNIE L CIX/AMi o
A DR AEIR & — b U 7o R & 7ol MBS RS 3 b 0, —HIEEH I T&ETns b
DDOLNEDRE B+ 5372 2 LI L0, BEEER O 5230 & &b TR ST
LEolz. LIERHOFHHRT LI XLAORRERE, AEREHETHS.

X 3-7 1T SO KEFEEBE TH D C02 DG TH DA, MKMEEE B Lz
B & i 5 fEIR 2 AU EIR & i L T L& - 72, BifEIX CT [EEEICHH S

_60-



$3F M CT BB EAL =Mk & [l Mt R meEE O 2 BEHR AR TR KFRZFR

7-AEHERE Y, MEER IR S &2 RICESEEOWREZIT> TWDHZD,
BRI U T E T RO E 2o TS E RN D2 GEICREBRENEZ > TLEY Z &
NHD. BiEL L CEEZ2BRET AT 3 ) XSS 57 DT O B RN NLET
H5.

& 3-4 [EHNC X 5

No F A ERfio= A b

AL A H@7J<€E@Z®?Hﬂﬁ$§
(iREBICET 5 AR & OfiAE)

A02 O W L

Bo1 O 7 L

B02 O 7 L

Co1 O R L

C02 A USRI DS Fh Y (R REE)

DO1 A IESUMSEE ORI AE (O E DRfiE)

DO2 A 7K BB OR AN 2

(Opening QLRI L 2@ Fl 72 44

_61_



X 3-6 gk & JHaE M JHE AU oD il H A SR
(ROFEE - fiZE 58, HEOmEE : Mk, FoOmEE o B

_62-



$3F M CT BB EAL =Mk & [l Mt R meEE O 2 BEHR AR TR KFRZFR

3.5 F&H

AGw L TIE CT Mg % F v Tl 7K 8 S OVIE SO B O (R EH I 0 P & 42 R L 7-.
BAZE Lichii 7 v = U X A& W T, Mokaas, SEsEs o RErE 217y, Bilddh
MUK EHEE E DR ERE M Lz, £, B%E, WKEEEoAROBE, MK
BEMSMZ I L TV DBEORMT —4 6 Bl HMETZ21TVy, ARTVETO MK fEI
& MU RE IR D Sy BRI O FTREME 23 FERR T & 7.

SBITEVZL DEFZHNTORGFZT> TV FETHD. SEIOKRIETIET —
ARETHDAREMIENT DRV, MK & B2 R LT — 21X, BT —4%%
BHOT3FI LR, 2D 3HFNZBNTIIZBEEIA RS L THEWD DD L0 £ <D
T =X TORFEILNETHS.

3.2.6 TR B EWMD S OMfifwE i H O FEIx, IE ofE B, B 5 o H kS B
MOREL o TLEIZERH Y, FRITHIREBITAT B OIFIEN B 5 35H T H R
DIRTZEZHR RN H Y, MREMICIIT 5 L VEE LML LY X AOFFREN
VETHD.

T/, SRR XORFHCHWET =21, R TEZH 2 L TRE S
NiebDThD. 5%, MOBE TIRELITIHEL, BEAIORE, EEA OO
BEIZEDHEROERIZOVTHRFZITo TV LERH S.

F7, DS R OBRAMLEE O @ AL, S 5725 MK o RS E W B (e B2
), Mg A BRI LT LE - TW AL ORI, SR D & 2 BN O & FE 5  HH 55
IZOWTHAEZROMFTREEERZ TN D.

_63-



FIE K CT ER % A=K 8 & [£8 14 8 S M 0 55 B &8 AR TRXZRFR
B CRR

(1) JEAEGTEE - N D EhREREE
http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakuteill/index.html

(2] HRFFRIE, BRI, ARt it M CT 22, B AR H -2 M5 57(9), 1089-1097,
2001

(3] SRR - IS CT Mz O K. #ikZ TR BEBIHE 1+ 304, 10-14, 2005

(4] Shiying Hu, Hoffman EA, Reinhardt JM: Automatic Lung Segmentation for Accurate
Quantitation of Volumetric X-Ray CT Images. IEEE Transactions on Medical Imaging,
Vol. 20, No. 6, pp. 490-498, 2001

(5) HASHAT © 2 B a— 2 G0, A — o4k, HO, 2002

(6) eIz, BRER, ER)INR—, i AfEY = fhimic X5 IRE T V& A7z 3 IRTTHiis
X #t CT 76 OB fEsldh H, 37 #ai(5 27w 3Cis D- 11, Vol.J83- D-1I, No.1, 165-174,
2000

(7) IMRESE, EEIME, &, fh 3T —Yarsu—A LT —hvy
F o7 & T CT Ef& 2> b O Jifilie - L ik o B Bhfhit, SAF AT 4 V7791
AT AFEE12(1), 93-98, 2010

(8] Kass M, Witkin A, Terzopoulos D: Snakes: Active Contour Models. International Journal
of Computer Vision, Vol. 1, pp. 321-331, 1988

(9] Rikxoort E, Hoop B, Viergever M, et al: Automatic lung segmentation from thoracic
computed tomography scans using a hybrid approach with error detection. Medical
Physics, Vol. 36, No. 7, pp. 2934-2947, 2009

(10] Bi M, Ronald M, et al: Three-dimensional automatic computer aided evaluation of pleural
effusions using chest CT images, SPIE Medical Imaging, Vol.7965, 79651W 1-7, 2011

(11) Yao J, Han W, Ronald M, et al: Computer aided evaluation of pleural effusion using chest
CT images. IEEE international conference on Symposium on Biomedical Imaging : From
Nano to Macro, pp. 241-244, 2009

(12] PN, TNEE, RS TUXNATFAIAT VAT HIBIT LV 7EA NEE A
W BEIAH,  BOKEIGAREE 41(1), 3-10, 2002

(13) HEE, RHE, NG S TR E W2 E A 7 —/VEigsRh, £ EHnE7ss
WIGE. D, 1EH - v A7 4 J91-D(6), 1684-1688, 2008

(14)  AZRIEH, EFk, AFHEE: LYARNL—va ke AnizlkirE 4692 CT H
Wb DO FEEIR O, Medical Imaging Technology 26(5) , 338-346, 2008

(15)  Zfsfnan, KBSk, AHE—  CT Hg 6 D 3 WIT LA U = — LAHFHI O B8,
Medical Imaging Technology 29(5), 267-276, 2011

(16]) PLUTO : http:/pluto.newves.org/trac/

_64_


http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei11/index.html
http://pluto.newves.org/trac/

FA4E E CT EgRZE AL =IiR R IE DRt AR ITHRFR PR

MOER CT Ei{& % A L 1= MR o 52 IS oD s s il HH

_65-



FA4E E CT EGRZEAV =R & IEDMEEHH AR ITHRFR PR

4.1 FLHIC

UTARE, R A FE T 2 AR IME R & S (1], Ml BRI, il A e e ik
NOHF AT AT HIER CTh Y, MBECHiOR I b IEER N - 887 5. MR
(2 KD ZKETRE P, ZAUCHE D MR N #E 2 51 S 2T HR &R0, MR 4E Y
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