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IMAG工NG　OF　MYOCARD工AL　PERFUS工ON　US工NG　PET
AND　O－15　LABELED　WATER：　A　NEW　METHOD　TO
SUBTRACT　BI」OOD　P　OOL　ACTIV工TY．　　M．Senda　t
Y．Yonekura，　S．Nishizawat　H．Saji，　H．Koide，
K．Yamamoto　and　K．Torizuka．　　　　　　　　Kyoto
University　School　of　Medicine，　Kyoto，　and
Fukui　Medical　College，　Fukui．

　　　Myocardial　images　were　ob七ained　in
pos　itron　ernission　tomoqraphy　during　the
perfusion　phase　followinq　one　sho七　i．v．
in］ection　of　10　mCi　of　O－15　water．　Those
images，　however，　required　subtraction　of
the　blood　pool　activity　overlaid　upon　the
myocardium．　The　blood　pool　images　were
obtained　in　the　same　position　following
single　inhalation　of　O－15　1abeled　CO　gas．
However，　because　a　difference　in　activity
exi　sts　between　the　left　ventricular　（1、V）
cavity　and　the　right　ventricular　（RV）
cavity，　simple　subtraction　of　the　LV
cavity　activity　using　CO　blood　pool　imaqes
induced　significant　over－subtraction　in
the　right　side　heart　including　the　inter－
ventricular　septum　and　RV　wa11．　We　have
developed　a　new　method，　tt七wo－component
subtraction”，　in　which　the　CO　blood　pool
images　were　decomposed　into　the　right－side
and　left－side　component　using　七he　early
phase　imaqes　following　inゴection　of　O－15
water　under　the　assumption　that　the　whole
activity　of　tha七　phase　was　distributed　in
七he　right　side　heart　homoqeneously．　Thus
we　subtracted　the　blood　pool　spillover
from　RV　and　I、V　separate　ly　and
quantitatively　improved　the　O－15　water
myocardial　perfusion　images．
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QUANTITATIVE　MEASUREMENT　OF　MYOCARDI肌
BL∞D　FLOW　US工NG　H2150　AND　DYNAM工C　POSI－

TRON　EMISSION　TOMOGRAPHY：　1．　DEVELOPMENT
OF　A　THEORY　TO　AVOID　THE　PARTIAL　VOLUME
EFFECT．　H．Iida，　1．Kanno，　A．Takahashi，
Y．Ono，　S．Miura，　M．Murakami，　1く．Takahashi，
A．工nugarni　，　F．Shishido，　K．Uemura．　Research
Institute　for　Brain　＆　Blood　Vessels－AKITA，
Akita．

　　　工n　order　to　obtain　七he　absolute　value
of　the　myocardial　blood　flow　and　metabo－
lism　function　using　PET，　a　model　which
includes　the　concept　of　“tissue　fraction”
has　been　developed．　According　to　the
present　model，　the　concentration　observed
by　PET　can　be　described　as

　　　　α　f　Ca（t）　★　exp（－　f　t）

or　kl　Ca（t）★exp（－k2　t）　　　　　（2）

where　Ca（t）　is　the　artery　concentration
【mCi／ml】，　α　is　the　tissue　fraction　［9／
min】，　f　is　the　reqional　blood　flow　［ml／
min／q】　which　is　free　from　the　partial
volume　effect，　and　★denotes　the　convolu－
tion　integra1．　The　model　parameters　（k1，
k2）　can　be　determined　so　that　the　calcu－
lated　concentration　curve，　eq．　（1），
reproduces　the　measured　dynamic　data　best
by　rneans　of　the　least　square　fitting
procedure．　　Hence，　the　absolute　blood　flow
value　and　the　tissue　frac七ion　can　be
obtained　as　k2　and　kl／k2，　respectively．
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QUANTITATIVE　MEASUREMENT　OF　MYOCARIDAL
BLOOD　FLOW　USING　DYNAMIC　POS工「rRON　EMISSION
TOMOGRAPHY；　工1．　MEASUREMENT　OF　ABSO1、UTE
BLOOD　FLOW　AND　18FDG　RATE　CONSTANT．
H．Iida，　1．Kanno，　A．rrakahashi，　Y．Ono，
S．Miura，　M．Murakami，　K．Takahashi，
A．lnugami，　F．Shishido　and　K．Uemura．
Research　工nstitute　for　Brain　and　Blood
Vessels－AK工TA，　Akita．

　　　On　the　basis　of　the　model　described　in
the　previous　paper，　the　kinetic　study　was
performed．　　The　PET　scanning　was　started
simultaneously　with　the　i．v．　inゴection　of
l5　mCi　H2150．　　The　scan　sequence　consisted
of　12　5－sec　and　8　15－sec　scans，　tota1　3－
min．　　The　artery　blood　was　withdrawn　from
fernoral　artery　using　a　O．5㎜diam．　tube
with　5　m1／min　of　withdrawal　speed．　To
prove　七he　validity　of　the　present　method，
the　MBF　and　tissue　fraction　were　calculat－
ed　for　various　sizes　of　ROI　but　in　the
same　region　of　myocardiurn．　When　increas－
ing　the　ROI　size，　the　tissue　fraction　was
reasonably　decreased　t　on　the　other　hand，
七he　MBF　values　were　almost　constant．　　The
study　was　performed　for　three　normal
volunteers．　The　averaged　MBF　value　in
sep七urn，　lateral　wall　and　anterior　wall　was
LO5，ml／min／q．
　　　The　rate　constants　of　the　18FDG　up七ake
in　norrnal　men　was　also　calcula七ed　quanti－
tatively　using　the　obtained　α　values．
（k1，　k2，　k3）　＝　（0．112，　0．190，　0．440）　and
（0．112，　0．190，　0．440）　min　l　for　fas七ing

and　post－prandial　state，　respectively．
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rrHE　CLINICAL　SIGNIFICANCE　TO　MEASURE
REGIONAL　MYOCARDIAL　BLOOD　FLOW
QUANTITATIVELY　USING　DYNAMIC　PET　AND　O－15
WATER．　A．Takahashi，　Y．Ono，　H．Iida　t　I．Kanno，
S．Miura，　M．Murakarni，　K．Takahashi，
F．Shishido　and　Iく．Uemura．　Institute　for
Brain　and　Blood　Vessels　Akita．

　　　This　sヒudy　was　performed　to　measure
regional　myocardial　blood　flow（MBF）
quantit二atively　using　dynamic　PET　and　O－15
water．　The　sub］ects　were　4　patients　with
normal　coronary　angiography（CAG｝ワ　2
patients　with　anqina　pectoris（3－vessel
disease）　and　2　patients　with　myocardial
infarction．　0－15　water｛15－20mCi｝　was
iniecヒed　into　the　cubital　vein　bolusly　and
　　プ

dynamic　PET　was　performed．　MBF　was
calculated　according　to　the　method　of　Iida．
The　region　of　interest｛ROI｝　was　settled　on
the　left　ventricular　wall　（septum，　anterior
and　lateral）　and　MBF　was　calculaヒed　in　each
ROI．　In　patients　with　normal　CAG，　　MBF　was
O．96－1．025　ml／min／q．　In　patients　wiヒh
angina　pectorist　MBF　was　O．532－0．647
ml／min／g　in　the　ischemic　area．　In　these
patients，　there　was　no　definite　defect　on
ヒhe　MBF　image　but　we　could　estimate　the
severity　of　coronary　stenosis　by
quantification　of　MBF．The　quantification　of
MBF　is　quite　useful　for　the　detecヒion　of　3
vessel　disease　non－invasively．　The　clinical
advantages　of　ヒhis　rnethod　is　that　we　can
estirnate　the　severity　of　coronary　arterial
stenosis　at　the　restin●　state・
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