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Image fusion and its clinical application
Seiji Tomiguchi
Department of Diagnostic Radiology, Graduate School of Medical Science, Kumamoto University
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Single photon emission computed tomography (SPECT) % positron emission tomography (PET) 7 & D #%
HEM|{% & computed tomography (CT) 7 L ORI &S WEA. V7 b = 7 DOH#EHRLPSPECT/CT. PET/CT#E
HREDHERHEBEBOHBICLVBETHHTEL L) koo V7 b2 TETIE, SFEIREFY) T4
TOMABHEEPTHETHLH, BRAADEDLDIC, T L7 VT IarbhTwb, BE. HAE
HHREZH VM EEGDEOT NI ) ALANEHEENTWAS, $72. EHBTUBTE 5 Z L HWEEK
TIREETH S, HEHEE TIE. SPECTRPETE C T DIREVSHEZE Z B X FIC—EOMRETIRET,
CICREHEEDIERTE 5, CTIIZ X ASPECTRPETEOBIGHIED WHETH 5. BIRIICIZ, Bk
WEHERHIRIC EICHH STV ehs, IR EERFIR TH R L o7z BIAEEOAHAMIZ. SPECT
RPPETH| % & CTH{ZHIMTED OSNIREEZBHEWVICH AL ETH 5D, BEHE TH5HCTIHETOKEREE R
ASSPECTRPETRIC X DBIME N5, EBRIIZIE, BEEBIZEICEEDORA TV VIR AT =3IV 7
FHESH, HEMIEHEHLVWNREICOERTH S5, LTI, DEFERTOFHE LR SRS &
I o7z TWEIMRIRZE & IBIMFIR & OREM: L EAFHIiCE %2, HEHEEICE YSPECTRPETIIMAZ. &
HEDCTEDHROND LI IZholz, 4. BEEEPHAMEINSIZH/2Y . SPECTRPETIZM X,
CTHROFC D ERLREE 25,

Abstract

Fusion of images containing functional and anatomical information could be available in clinical use
because of progression in fusion software and development of integrated SPECT/CT and PET/CT
scanners. Merging of multimodality images can be accomplished by various software algorithms. In
particular, methods implementing mutual information (MI) measures have been proven successful in
clinical applications. Fully automatic registration algorithms are needed for routine clinical use. On the
other hands, integrated SPECT/CT or PET/CT scanners can produce directly functional and anatomical
data in 1 session without moving the patient and minimal delay between the reconstruction and fusion of
the two image data sets. In addition, CT images are also being used for attenuation correction in the
reconstruction process of the SPECT or PET emission data. Although the initial registration methods
have been proposed for brain applications, several new technique have been developed for the
registration of thoracic and abdominal data. The limitations in separate CT and SPECT or PET imaging
may be compensated by fused image. High-resolution anatomic information produced by CT adds
significant information to tissue characterization delivered by SPECT or PET. Fused images are major
diagnostic tool for oncologic imaging and used for the evaluation of tumor staging and re-staging. Fused
image is also useful for the assessment of small lesions. Potential cardiac applications could be useful.
Perfusion defects defined by SPECT or PET could be matched with the location of stenosis obtained by
coronary CT angiography (CTA). High quality CT images can be obtained using the integrated
SPECT/CT or PET/CT scanners. The interpretation of CT images is important issue for success of the
image fusion in clinical application.
Key words : Image fusion, integrated SPECT/CT, integrated PET/CT
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Single photon emission computed tomography
(SPECT) <°positron emission tomography (PET)
D X 9 7 BERE W {4 & computed tomography (CT)
X magnetic resonance imaging (MRI) ® X 9 7%
R AR O @A I RIE, BRRICIEA H 2 1EH
H 2 5. BIZIE. RE N SRR O B RE T A
Boh, F7-RREERE O M A IALE R IRE DS
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R MRIJH {4 % 3 ~RFHO W TRIA LR L TWw 7225,
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HERADOHERIREL V7 by = TI2X ) 7
R BEY) T4 OWEGOMBEHLEET) ik
PET/CTXSPECT/CT##E % L OHHEEICL S
MBEADLTICKITE S, T i~ —0—R1k
NI RR 2 & DN~ —H — %2l LRG3 % ik,
FNHZHOWTICEE T2 HENH . A
FEF I AT HEEH 5. 2HBTHE
HbEEITI HETIE, 2 EORIBE LRDOEE
et L, ZhZhoIRE VR 3 Afeature-

based algorithm & . 2 Wi{% D5 D BB % F1
L@l & 3 % volume-based algorithmA*H v 5
nal, HEOLEICIZ. HEOEHELT,
A N7 T AR, BET Y brY—F73M
HIE#HE (mutual information) 7% EASH WS,
R CIRMEBREEZ VT LVTY) AREHE
EhTwal),

21 V7 bz 7ICK B EGRBEE

Z 2Tl HEEHEE AW EaeEIicow Tl
BT D, THIE, EGHEICTEREGREEAT S
LT o7z, MERP(a) TRIBZHRAIZLD
B oD EHET(a) 131 (a) =-logsP (a) L EF X 1,
HHHERDOELAX (FRa, DR Z HHERP (a)), FR
DR HHEFP (ag), « + - FHa, 0T HHER
P (a,) 2 E LIE SO BIFHEH (x) 23K 5 £ H(x)
=Y P(a)logP(a) L2 VH(x) Z LY ha— LI
Ho CZT2ODHLRDEAXEYMV TRV ER
ETDHEEAXEYIIRELR LS XH»PD2YTHS
W) HEL . BEHRBOWFHEME (= b —)T
% 2 NIEH (x) »2H(y) D0 Th b, O %
MEAGHRE] (xy) £ S (BE1), - T, I(xy)=H
x)+H(y)-Hxy) &5, Hixy) Az bo
—LIEN S, HEFREZAKES LTV EES
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RGNS E £ 2 5 L. Zh5OERENGHN
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LIk Y BAERIER ST S, xR L L
TRZBHELLTHRECA M FABHVLR
bo THUE. Bk (FEH) e L. 2hZho
REER O Wi OB R MEIC/ER S NS (K2), ok
A N7 T AIEEREDHERSAAEER DI EHNT
&% (HFEIFDLPBEROMT HMHERPIX. P=b5
REFR O R E/ M HEE L %2 5) . SPECTHI{%(S) &
CTH# (C) OREWBOERZBICT S L.
SPECTx > k& ¥— (SE) iZSE=-Z P (S) logzP (S)
(B3A), CT= ¥ bu¥—(CE)IZCE=-ZP(C)
logoP(C) &% % (KI8B) ., F-MHEDFHEALY b1
E—iZZhZhore 2 75 4%, SPECTORH
X, CTORHZ Yl e UZih% Wi &,
SPECTB L UCT%2 & bE/-RMELKT. ThEh
DXBLOYIIHIL LB oOm#EK % & 5 2 L T,
& AW EMNSPECT B L UCTDH 5 W53 5
P (S,C)HEHHETE S (RBC). THITH. MfH
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