E¥EyE $ork H15

EEEES

BFFEER X

BENREIRE L7 2D/3D LR b L—S 1 > o643
fuMmE S $EFE0HF AR

BN #HED* 8RK ERY, s =0, Bme #K?, Bl —°

Y SRRFRFBE S RFIRAHRES TR
D BB LSRR
)1 R FRAE K B R B AR

1. LIS

RIEE, SEXFERFMAENRL L T BHE
BDOX>% 2K (2D) E# & Computed
Tomography (CT) < Magnetic resonance
(MR) Imaging 72 ¥ » 5B 60 5 3Kkt (3D)
TP IR SN BB VNEEDY TS
2DI3D VYV ALV —v a VFEBHRBINT
ETCW5H, CDXD%2DBDVYALV—V
a VEMI, 3D T2 b0RES A 2D &
BLEALGEHEONDS LT, BEDILDDE
EERL LT HREAELS LUEEICH - 1R
TBBEREDRE/NS A—TERODBFET
B %o HETIE, ITK (Insight Tool Kit) 121X
REINBH XD 2DBDVIYVAPV—=Y s VF
BABARY T L 2 THRRDIODS 4TS5
VSABINTEY ) ZOBALEBICE-
TETW5,

Weese & Penney 5D 7 )V —Ji3#fEDOF
T NT, BASAPIC I DBIHIN TS
Figs EOMBEMANCHEE L/ CT EBBANT
FRTHDP, CT THREINLFMIBL
THEESEBSF2MPOBREGICENRS DY

A7, MO CT B L iiF OBHE SR %
frBEEDRT HFEZBREL T 0>, Pen-
ney 5%% Imamura 5213 Aorta @ Stent
Graft {Z 33\ THiTRii© CT-Angiography & fifHh
DEREBRZMNESOYZTAFEYREL.
HFPDOAT—TNVEONBRXBEL B T5HC
EHREBELTWA, E£/, Turgeon LT
BOREIRZXNR & L 4 RIENDILE b HEF
CANTED O, LS, HHICH 5 ATHE
B OHTHROBREY A TR O 3 Rk
FETIVT—X LERERYEADY TS
LT RTTo T BT,

Hipwell ® Penney 5D 7 )V—"7Fix, #H&ED
FMEZBETHWALFELY, BEIKRO Phase
Contrast MR-Angiography (MRA) & Digital
Subtraction Angiography (DSA) ¢ DL Y A b
V=V s VERIESIRLFEZREL TV
%59, BabEi, MBIIRY NS & L Time-
Of-Flight MRA 57— % & DSA Eff% A\ 7/
2DIBD VIV APV =V a VFEEREL TE
010 BBIIRE NS L L ERFRHOXE
VAT LDBRFEEIT-> T\ 5,

*SRAFRFREFRAESMRBFEHER (T920-0942 & RW/NzE5-11-80) Division of Health

Sciences, Graduate School of Medical Science, Kanazawa University 5-11-80 Kodatsuno, Kanazawa

920-0942 Japan
E-mail: at@mhs.mp.kanazawa-u.ac.jp



Jpn. J. Med. Phys. Vol.27. No.1 (2007)

2D/3D VYAV —Y g VIZIIKAIL T2
BEOFERLD S . UL 2ld Penney bDOFiE
2 ITK {24 £ 1 5 Intensity Based Method T
B0, bO—Hit Kita b VRBRADFED X
DICEBRD (NEWD) ¥ EL B/ Fea-
ture Based Method T# 5, Intensity Based
Method {2 3D 7 —&# X TH L < iFHHL <
Volume-Of-Interest (VOI) HDF XTDOR7 &
WEROCTEREGEER L. ZOREGOEE
fll & 2D EROBEFRME % L. 2D B & ik
BB T E D LD IR BV TR
WCHB/E NG A—2 % F{EL T\ <, Feature
Based Method Tid. EFREE T/ YD
WG RO 72 ¥ ORFBUR % B\ TIRIBRIC IR
B9 3D T— X OHRE/NT A — 2 #FEHL T
o WFNOFHEICE VTS, 2D HEIZFE X
NTWAVIYARV—Y 3 VHRBOFER &
3D TR ICEENHRNBEYDOHLROEBE AKX
ERRERER L5,

MEIR 2 X4 & L7 MRA 7 — % & DSA H
BO2D/3IDVIAN V=Y a VEITDOBA.
MRA 7—% L DSAEHBIZELHEIh TS
MEDOHEL VYAV —Y a VOKE., B8
HICKESHEET 5, #IC MRA X, DSA &
RV —EBICINTORBRAFELHIN TN
5o ZDi=%. Hipwell 51 MRA F—X HIC
FETHREO VOI#REL ZD VOIRADT —
FHERAWTVY A=Y a VET> T3,
TR 42DOFHETH DSAEBRELAEHL LD
NEBIIREH 2 DH b L  IIHEBTBIIRER 2D
DEBET AL TEBHRHE IO Wills &%
BERELTHNIET AEH#ED VOl # HE) T
EHFT L DICTH T & TEEREOBKEBICKIIE
TEAHLEDICL TS,

LoLianb, ZO XS fErk I8
fECid, WEZMEDOARKREN T L 0EL
, VYRR V=Y s VERLEBEZIBES G E
NAHFHEELE V. £D/H, HAld MRA I

BroEsR X

BELHINTWAKOEY 12 0E7 A/ R
SELSNY VI AFHRvEARLAEY, £
NCEWREZMEDOATREL 2D/3D LY
ARV —Y a VICBWATZ L BRAEL 25 72,
T TAHRERTIE, MRELFEFELEA
&b/ 2D/3D VYA V=Y s VFEDRE
BEMABRIEL. ZOFEFED2D/3D VYR
L=y s VIR A E AR L 7,

2. FEBLUMHE
BRAxDBEFEL/2D/BDVY A V=V 5V
F¥ (212D/3DVYVRMV—VaViE] B
) #FAL. BRTHOLNAMRAT—Z &
EEHCEBE SN/ DSAEREAHWVWT
2D/3D VYAV —Y a VETW, VYR
V=Y a VBIEELLS CETWAH2RFHET 5 C
CTCREMZIHEL /- . ZOBE, BOEDOS B
F (122 BOESEFE] 2R) ickom
TSR LLETMEOLMEL &LV Y X+
V=Y avafT-cBE& e SRFEXRVT
BH&O VOl %+ A5 HET3ID T — & »
DIHEHLIEBEEVYAIN V=Y sV LEH
LT, ZNThOBEEEHE L /o,

21.2D/3DL PR PL—2 a3k
#H93%2D/3D VYA L —¥ g VR,
gt n-mERYHE[L L TERT S
Feature Based Method T3 % (Fig. 1),
2D/3AD VYAV —Y a /T, 2DE/EMA
LHREEBSTESHEDIC3D T—XOHREN
FGA—Z TR L BRHALEENNT A—FDYy
FERDD, TOBEOERE /NS A—2iL,
XYZO&@EPLLTIEEAHER, FE8IC
B FABBERS IUES - S EARERED
TING A= pbx% (Fig.2) £/ MRA F—
FRHFFNCY—Y s vrZao—A v/ 7EICEOm
MEFTEZHEHL, o 2MHEILLAEBLY X
FU—Y s VICAWE 2.3 BT —% BR),



E¥WE H21% H15

lExtraction of VOI I

\
I Threshold & Thinning ‘

Thinning

r &

Configuration of initial parameter sets

Optimization of parameter sets

The best parameter set

Fig. 1 Scheme of 2D /3D registration method.

Focus f\ £

Z R Focus-Object
| Ro i
C 3 Distance

Projection plane

Fig. 2 Projection Parameters.

BOESEFEETACEVWV YAV —Y g
VOBE, ETVIVAMN V-V s VICLER
VOI ##ith 3 %, RFICMITESDAD MRA
T—2% XY FHICEY L ZEERZFHL .
COEBERAWTT VI V— Ry FUTEIC
X D Willis .00 XY BEE*8B5, 77
V—hid Willis sOFREE L -EAF 2=
LTkh, B#¥G ECTHEHERBRE &K D HWL
B Willis w0 & L TW5,

Bon/ Willis ROFLEREL EEEIC, X
REXHABICHLINELEKEH T, VYAL
V—¥ 3 v % DSA BB EREBIRER D
BE ORI, EROBHEIT, FOEBERRR
ELTOH»HRATHIK 2.3cm, EA#ESEIIIEIC
0.2cm, AIC 4.5cm D 4.7 X 2.3cm? D% 4
NTDAFTA ACKH LBRET 5. ENEBIIRE
HOBEIENEBIREX DB E L EEXNH &
RAHFR, EFBIROFBEIL. RRICHOERE
RAELTHEAFIC 4.0cm, ERICZhZE N
2.0cm OEFEAD 4.0 X 4.0cm? OFHEH AL A5 4
ACRELNEZHREHIHE L T5 (Fig .
3)o NEBIREREXNR L LI-HEDOHEBRIL,
FICHEBIR. FABBIIR IS Z U AT ARREIIR %
T 5-DCREIN/HERBETH D, #
FEIREMICH T 2RI, EEHRAKENRS
JUNREBRZMEIT A EZEMELTY
B, CHHOMHBERIZ, £ MRA T— X %K%
KEFEEEC LD Z@AMICEE L -ER %
AWT, £E&FTHR L2 MEORE Y EH
ICE VPR L IR LB ON/EHRET
BB, MNEFTBRFEXHCAHEITII,
FTOABRDRO N ICHEFEYAVWTLER
mME*HKEHT,

[ 4.7cm |

FFor L. ICAG

[ 4.7cm |

For R=1CAG

For VAG

[ 4.0cm |

Fig. 3 Regions for extraction on MRA cor-
responding to DSA images. A cor-
responding region is extracted from all
slices to obtain VOI, which is then
used for 2D /3D registration.



Jpn. J. Med. Phys. Vol.27. No.1 (2007)

DELZMEREH L%, 3D 7T —XICH
BRICLE AT VWILEOHFRLREE S . RRIC
DSA Eiff & MEAE % L 7=, MiR0AE
EITWIEGROF LR B S, ZOBROBMER
DSA EifgC L ICFBTREL 72,

RIZ, 3D T—FFHOFLET — X &IXTR
7k, RELIIARE NN A—F ¥y b
ERWTHRELBREEGZIER T 5, TORE
B & MR D 2D B &L DERE /NS LT
BEDICRBILFEERAVVTRENNT A—F%
FEL T, BB TIIRRMICZDERD
BN (BN) L BBRENG A—RLy b rE
EHLKET T %,

BRADVIVALV—V a VFETIR, 1A%
NS A=ty MZUEDTDINGA—=ZD
ExBE2IEBOMPANT A—2y F 2B
W, TNENDOFRNS A—2Ly P HOHER
BRI BBEEING A—Z BT . BT
BEDOAPLRDBRVDDEV IV AV —V 3
VRERETE BBOWMPRE N A—2ty
FERAWAI LT, ZROB/NERNEZHEL
TLEDWEEMERA R TE S,

MPINSG A =Ry FOBEIRF LTS
DSA BEDOK & 12 L ER — B EAMHEREC
£ 5 — Image Intensifier (I.1.) fEIFEEED $IFR 7%

/ MRA volume data /

Detection of the center of the Circle of Willis

1

Partition of the artery tree by bifurcations

!

Identification of the respective artery
segments by referring to the segment map.

!

End

a

45 mm

BroEa

CITHKRET S . SEHEICIE. 810 D DA
BENSGA—FLy PEAVWTIVIY AR V—V
aVEIT-7,

VYVARLY—va VORREL T, BRKERIIC
RLERPDLRVEFEINIBENT A—X
&, EBREED /- HMFRE S /- DSA BERIC
Mg IhLV YA UV—Y 3 v&hi 3D EE
OEFBErENADEEGESHIEINS,

2.2. MBS RFE

RMESEFER. FRCEILSGEFET
5 (Fig. 4a). MRA 57— & L& ME H—HH
oA ARBEER LI~y THAWT, KM
BE 1207 A/ MIGEL TV,

ST H 1207 A/ ik, MRA & DSA
D2D/3IDVIVAPV—Y a VDIEDICAWS
TEEEX2, ThTh, BRIAKERK AL S
AV b (R-ACA (A1) ), ERTAREINR Al 27
AV (L-ACA (Al) ). ZDfhDFETABEINR
(ACA) . A AKEINR (R-MCA), KRB
Jk (L-MCA), A®RASEENRK (R-PcomA), A
ZEEIR (L-PcomA). HHKXBEINR (R-PCA).
EHRKXREINR (L-PCA). HENIREIIR (R-ICA).
ERNEER (L-ICA). BEEIR (BA) TH 5,

SEFETIR, EFVVAV =Y s VFE

\

128 mm

128 mm e : b

Fig. 4 Scheme of the cerebral artery classification method (a) and the segment map (b).
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Fig. 5 Examples of registration results. The three im-
ages on top are examples of “Poor” registra-
tion and those on the bottom are examples
case of “Excellent” registration. The images
on the left are DSA images after the thinning
process on which the center lines of vessels
on 3D data were superimposed. The white
curvilinear structures are the center lines of
vessels on DSA images and gray dots around
the centerlines are the voxels of vessel center
lines on 3D data. The images in the middle
row are volume rendered 3D data that were
aligned along rotation angles in the resultant
parameter set. The images on the right are the
original DSA images.

BITid. WEBIIRICEXBIIRESD Y. £D/
% MRA ¥—#% T MCA DIt 5B THL
i, ELZOEXBIRBOR 7 VBV Y
AbV—Vva VRRICHELLEZLNS . X
X BIC, SEFEOIT S —IT & D HAMEIR
DO—BPBFR> TV VAL V=V a VICAWDH
TEY, ZO2OBEREZV VIV AV —
Vavokktixrol,
EAMBIRBEOMIC LS5 DI, 7RFE
OEEBLV YA V—Y s VORBEMEICKER
HEYRIFTIENE LS, SE. FEFET
TFRTDOIDF—XICHWVT 84.8-100%
(P 96.5 £ 4.6 %) DIEFEERTH 7. C
DODESERIZ, VYAV —V 3 VICLERIN
FrLTHHIhARERZELLDS>L, &4
BFECELLSEIhmEh/oR 7LD



Jpn. J. Med. Phys. Vol.27. No.1 (2007)

HETHAS . Tic, P LRIV DS HAE
RLELZMETIRaWRIZ IV EE - ThHHL
TeElE AR TEMBEET0.0-86% (FiH24
£33%) THole. ChOGEFEICEBE
SER L EHEROBIR% Fig. 6 IR,

Fig. 6 IC3® 57 5 7 O THERIK & 258
HEEZ->TWH2D0BW /Oy HMid, &
LIZHTBROV YAV =Y 3 VORFHEIZ & D
Poor ¢ FHli /- A S HRICAWSL N 3D
T2 TH5b, BROBHHROFH NIy + 25
REEOEATHD, RHBEVIEFERDO /1
v FBERKERBOESATHAS . ZnZh
Poor & 72 o IoEESIDOIESEER L BhH KT,
EEDEFTIL97.3% & 8.6 % THN.EX
PXEYIRIE DIER Tid 84.8% B LU 7.4% TH
5 BEICEEDIER OB E. ACA DR v )1
HRRMH L E 2 5 LRMBERIT 20 K22 B,

00 %5

—

75

50 |- N
O Excellent or Good
Poor

Correctly classified voxel ratio (%)

0

0 2 4 6 8 10
Incorrectly extracted voxel ratio (%)

Fig. 6 Distribution of correct classified voxel
ratio and wrong extracted voxel ratio.
Circles mean the “Excelient” or

“Good" cases, black dots the “Poor”
cases. There was no “Fair” case.

4. ER

VYR U=V 3 VORI T Good & TH K
DeERIBE, 315 %R/ VV ARV —
VaVRORPGEFERH ST L T81.3
%L DEEMESM EL 7, Fair (35¢M&%E
CH5HEDICESDMFICAVBEL TWBR

BrEEaR

RBTHDH, TOIDFENPRA«VHELTET
WABYVATFALCBWTHRELKESHEL
%o D7z Good T THEHIh & Lic, 7272,
WTFNIZLTh, VIR V=V a VET-
16 8 15 T, 7EFEZBVIHBEOHH
RAZEPHLREVBVHE L - TED XD
HREIALHHTH S,

FHLA2D/3D VYA UV—Y 3 VFEKIR
BROBE /NS A—2Xy FEAWT, ZOH
62D EBICRD K PAREBBAIERTE
BNG A=ty FEREUHT, 1 2ONS
A—=Zty b ORBIEEITVIEL WERENRS
A= BIHER, THPONRF A—2Ey b
BIELWNRS A=ty FERESRRD L,
BIER/NNT A—F 1y & TREIC L) AR
TERWBEDVD S, TN ELHELERDONS
A—Z Yy P EBWSBEICRZED X D RK
DBEEPELS 2D, VYA V=Y 3 VIZIEH
B D DSA B AW HE& L AEEHD
DSA B % AW/ HBEBWTZ ORI
RKIREDRZP - DX, ¥O X >7% DSA E
BTHRAFOEREYHIT LN TEAFEH LA
VYRR V=Y a VFEOZRBREDLBR N HR
TH 5,

SIEMIZE VT T4 VARTYX AL AL
DSA BT — X R, Thb 5ER T,
TYVZA XL cEBE DICOM BROHE &
TR ERAEDOI MY v 7 AYA A ZBED
WCFEETRHL /o, E#E DICOM R T
DSA BB O NIHER (REEER ) O,
EREBIRER & EBBIRERICH ¢ 5304 &
HE L TR EREWIT R 5 7, Intensity
Based Method D4, ERMEDEVEERD
BELLTWAKLD, COLSRERY —ZD
BWCLOBECEEEBICAZ S HEYRITY
CEBEZONAHH, Feature Based Method
DHE, KR L2 ERRY P T2 TR
B3 biz\v, DSAEKTRY T +r5 7y

13



EEwE $0% H15

a VET > 1:®, REAETCHE2HHT 5D
CH5RavbESAEHELNATHWERD, X
KW THAME, BICVIVAFV—Y 3 VICE
€9 2 NEBIRC P KNBIIR: & %A 5 ICHiH
THILDBFRETH S, HIC. SEIOFHETD
ML RLREMS T,

LI i X 5ESICIE. $iTBITS TR
HRBABDS . VYAV —Y 3 VAR O
T MRA 7— 2 H LIER T A B EBITUREAL
’NDDOTHAHID, ThH22%1VY b
V= a VERIBEITE., TOFABLV IR
V=Y a VORBER X HFEELRS B,
SED 6 H1O DSA B D LI xAVWTHLO
TEBTEB S5, FRILTHT - 7P L Y
A V=¥ 3 VEREZEBHC LB L 72
DTHYN, POGEFEEVELELOLOHE
ICHRA LU DSAE®, MLVY APV —vav
FEEZHAW - OFHERERICITREL v 2
¥TL DSA BRIIEADOFIEIX L x> 7, £
TEEROBRICEW T, FHESRICHEL -
DIIHEEERADO L S Il S h 5 MEDR N
PMEIEEETHHLE2 D,

MEEEADOENEBHREED X S,
DSA Eff & MRA BRIZE > TWAIMEHE
ZAHEE. 2D/3D VYAV —Y 3 VidkK
TAHAENELEV, MRA 2O EFEOKER
rRVWTHEHLANEZX., AEBIREYS
HEEBIRER X Y EREIC XY —BICHE X
hamE#HE L TW5, HiIC, TO—RREIC
HHINhAMEE DSAICEDELHE I /M
BEREL-> TwhiE, COMEFBEFEORE
BN, £D7D, SEIDREEEMII AR
KEBIRERTICEEL RO NHB, FEDR
ELDIREICLD —BOICHEIh A 08 &
OFEN Y OBREMICE Y MBEMEFEICLS
BRI ESLH 5, EBRIC DSA EfICH#H
Sh7-mE % BB T & HEMBHARB S N,
CORMESTEFELEAGDE S & T,

14

2D/ADV VAP V=V a VOREEEZLDR
ETEBEARD,

AL/ 2D/3D VYAV —Y a VFED
BE R LIUOEEMEILX. DSA B % M LAz
THEED 2 LB HKFET S, REORK
FBIZL - T, MFTIR WSS EE - THET
HILTUVVARNV—Y 5 VOBODERZEDER
ERRY 2B XDID, BYZHRIELLHE L
%, GH., 2E{LOBORETFE TREL /2
B, CHIIFEALDSABEBRDITLALRT
AIWLETIVEAXTHI L THOLNIEBRT
BBIDTHS, 7Y 3/ 2.3 THRNIz,
7 A VACHASNICEHBEDOHE., D3V b
FAMRIV 4 VEVE- T4V ET U LV —
Y—=TVVEDONV Y IT v T 57— IVEIUT
VEAXTHR, TVFAXDEDINV v 7T v
TT—TNVEKEL TL B, TD®D, LA
7S AR E VTS BB CE YR BIE
ZRAHCLITEL <. EA-SEIKEBIRSET
EOFREMETH A7, FEHIC K VEY R
RIELZREL -, 2 fH{L XN/ DSA ERiZS
BFERVELEH OFEIC IS\ TR U B
BPRAVWONTEY, BERXEDOREN, 7EF
EEVDOBRE LE L OFEIHEFTFEZ L6
T Lk,

Fig. 6 D757 k0, HEFEOEFEERN
B L CIXEMBEESE VB A Poor &7k
LMD S, 7S 7 LIXIESEE IO %
BE, RMHRS XBECV YAV -V s
VOREBRGFTBENENDORENFET 50
bLNZ, L LBREEREASD RN,
Poor L7257 DR 2BDATH Y, E/oHRD
BIHESEEK 100 %, BHE O WEICE
Fo TWABLOBHLL TR, SHERETHL
EThb,

5. ¥
MRA F— 2 %XR & L/-NEIRSBEFEY



Jpn. J. Med. Phys. Vol.27. No.1 (2007)

AWT2D/3D VYR V—V g VICLERI
BOAZMHLAHE, DSABEGREDV VA
FU—=YaVIZBWT, BBIEK3ITS5 B TH-
7o 81.3 ¥ ETH EL. AKEIIRS BEFE
7%2D/3D VYAV —¥ 3 VOBEER EIC
ERTHAZ EHBRSIN/, £/, 2D/3D V
VAR V—V s VEBRHIE S -DICLERS
BEFHEORBER., BBXXZEFEETIO XL
E. BHHETS BUTHARBRINIS,

BEMR

1) Hanssen N, von Rymon-Lipinski B, Jansen
T, et al.: Integrating the Insight Toolkit
itk into a medical software framework.
Proceedings of CARS2002: 445-449,
2002

2) Weese J, Penney GP, Desmedt P, et al.:
voxel-based 2-D/3-D registration of
fluoroscopy images and CT scan for im-
age-guided surgery. [EEE Trans Inf Tech-
nol Biomed 1(4): 284 -293, 1997

3) Penney GP, Weese J, Little JA, et al.: A
comparison of similarity measures for use
in 2-D-3-D medical image registration.
IEEE Tran. Medical Imaging 17(4):
586 —595, 1998 -

4) Penney GP, Batchelor PG, Hill DLG, et
al.: Validation of a two- to three-dimen-
sional registration algorithm for aligning
preoperative CT images and intraoperative
fluoroscopy images. Med. Phys. 28(6):
1024 -1032, 2001

5) Imamura H, Ida N, Sugimoto N, et al.:
Registration of Preoperative CTA and In-
traoperative Fluoroscopic Images for As-
sisting Aortic Stent Grafting. MIC-
CAI2002: 477 - 484, 2002

6) Turgeon G, Lehmann G, Guiraudon G, et

BrE#R

al.: 2D -3D registration of coronary angio-
grams for cardiac procedure planning and
guidance. Medical Physics 32(12):
3737-3749, 2005

7) WLk, , R, FEEM, M XRE

BE % A7 ARSI O =R TBIRER
Wiy A7 LADBR . BABRMREMFRH
i 61(1): 79-87, 2005

8) Hipwell JH, Penney GP, Cox TC, et al.:

2D-3D Intensity Based Registration of
DSA and MRA - Comparison of Similarity
Measures. MICCAI2002: 501 -508, 2002

9) Hipwell JH, Penney GP, Mclaughlin RA,

et al.: Intensity-based 2-D-3-D registra-
tion of cerebral angiograms. IEEE Trans
Med Imaging 22(11): 1417 -1426, 2003

10) Takemura A, Harauchi H, Suzuki M, et

al.: An algorithm for mapping the catheter
tip position on a fluorograph to the three-
dimensional position in magnetic
resonance angiography volume data.
Physics in Medicine and Biology 48:
2697-2711, 2003

11) Kita Y, Wilson DL, Noble JA: Real-time

registration of 3D cerebral vessels to X-
ray angiograms. & FHEEFESBMTHIEH
4 J83-D II : 254-262, 2000

12) Takemura A, Suzuki M, Harauchi H, et

al.: Automatic segmentation method
which divides a cerebral artery tree in
time-of-flight MR-angiography into artery
segments. Proceedings of SPIE2006 Med-
ical Imaging 6144: 61443G1-61443G9,
2006

13) BB —, RJIERE, BTEH: V-V s

V7 O— AV TEIC X HBRTEROME &
3 KTLER Medical Imaging 13(3):
189-194, 1995

15



ExyE 1% F15

Usefulness of the classification technique of
cerebral artery for 2D/3D registration

Akihiro Takemura ”, Masayuki Suzuki”, Yuzo Kikuchi®,
Yusuke Okumura 2), Hajime Harauchi 3

Y Division of Health Sciences, Graduate School of Medical Science,
Kanazawa University

2 Ishikawa Saiseikai Kanazawa Hospital

¥ Department of Radiological Technology,
Kawasaki College of Allied Health Professions

Research Code No..208.1 X-ray itmage processing
Keywords: 2D /3D registration, Anatomical labeling, Reliability, MRA, DSA

Abstract

Several papers have proposed 2D/ 3D registration methods of the cerebral artery us-
ing magnetic resonance angiography (MRA) and digital subtraction angiography
(DSA). Since differences between vessels in a DSA image and MRA volume data
cause registration failure, we previously proposed a method to extract vessels from
MRA volume data using a technique based on classification of the cerebral artery. In
this paper, we evaluated the usefulness of this classification technique by evaluating
the reliability of this 2D/3D registration method. This classification method divides
the cerebral artery in MRA volume data into 12 segments. According to the results of
the classification, structures corresponding to vessels on a DSA image can then be ex-
tracted. We applied the 2D/3D registration with/without classification to 16 pairs of
MRA volume data and DSA images obtained from six patients. The registration
results were scored into four levels (Excellent, Good, Fair and Poor). The rates of suc-
cessful registration (> fair) were 37.5% for registration without classification and
81.3% for that with classification. These findings suggested that there was a low per-
centage of incorrectly extracted voxels and we could facilitate reliable registration.
Thus, the classification technique was shown to be useful for feature-based 2D/3D
registration.
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