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Summary

[Purpose] A new myocardial uptake ratio method for quantitative evaluation of myocardial blood flow
was devised and compared the characteristics of normal values to the conventional method. [Method] Rest-
adenosine stress one day protocol was performed using 99m P MIBI for 29 normal subjects.  The AUC of
aorta TAC was used reference count (MUR-A).  Myocardial perfusion reserve (MPR) was calculated as ratio
of RestMUR and StressMUR.  Comparative study was carried out three items, 1, MUR-A and dose uptake
ratio method (MUR-D), 2, decay correction using physical half-life (MUR-P) and effective half-life (MUR-E),
3, reconstruction using FBP without correction (MUR-F) and OSEM with three items correction (MUR-
0O). [Result] 1, MUR-A using the effective half-life correction and OSEM was most stable. In this
condition, RestMUR =4.35 £ 0.74, StressMUR =6.96 = 1.51 and MPR was 1.60 =0.26. MUR-D were
RestMUR = 0.0133 %= 0.0032, StressMUR = 0.0161 % 0.0036 and MPR was 1.23 £ 0.16 at the same
conditions. 2, Results of MUR-E and MUR-P showed a significant difference. 3, Results of MUR-I and
MUR-O showed a significant difference in RestMUR and StressMUR, but no significant difference in the
MPR. [Conclusion] MUR-A using the effective half-life correction and OSEM was suggested that can be

stable measurements than the conventional method.
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Fig. 1 Study protocol

Time between end of Rest SPECT and start of pre static varied

individual from 45 to 60 minutes.
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Table 1 SPECT acquisition and reconstruction

parameters
Acquisition
Clollimator LEHR
Matrix size 64 X 64
Pixel size 6.6 mm

Number of view
Time per view
Rest
Stress

60 views/360 degree

About 50 sec*
About 20 sec*

* the time when the average count of myocardium at
anterior view acquire 160 [counts/pixel]

Reconstruction
OSEM
Method FBP Iteration : 16
Subset : 6
Butterworth
. order: 10 Gaussian
Smoothing filter 110 45 FWHM: 10 mm
cycle/cm
Attenu;}tlon o X.COT
correction
Scalter. o DEW
correction
Resolution o i
recovery
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[ml/sec] TREREFE L 720 FE & FEFIZH
#B1E H @ Dynamic [ {§ % matrix size 128 X
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Table 2 Background of normal volunteer

No. of volunteer 29

Age 55.4%+11.7

Sex Male =14, Female =15
Height (cm) 161.8%+9.8

Weight (kg) 61.4+12.6

BSA (m?) 1.65+0.20

BSA body surface area

QATMEIZIET 7/ ¥~ 0.12 [mg/min/kg]
% 6 M FRHES L, 5% 3 5%
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o L (HR) & LHBREHEREORETD
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SHHHAIE® ) OSEM =, A xh1: 18 i = 4
1IET® MUR-D & MUR-A O F-3ME & AR (R 7,
LRt % " ¥ (Fig. 2)o MUR-D Tl Rest
MUR 7%0.0133 = 0. 0032 (0.241), Stress MUR
730.0161%0.0036 (0.224), MPR 1%1.23+0.16
(0.130) T&dH» 720 MUR-A Tl Rest MUR 2%
4.35%0.74 (0.170), Stress MUR 75%6.96 = 1.51
(0.217), MPR 1Z£1.60*0.26 (0.163) TdH -

Table 3 Study conditions of normal volunteer

Rest Stress P values
HR (per minute) 61.7%6.9 73.0%=14.8 <0.0001
SBP (mmHg) 149.6£11.7 146.4£21.5 0.331
DBP (mmHg) 75.8%£10.0 74.2+13.2 0.532
RPP 9,268.5£1,699.3 10,626.6*+2 347 .5 0.0006

HR heart rate, SBP systolic blood pressure, DBP diastolic blood pressure, RPP rate
pressure product (Blood pressure was measured at the thigh. ).

Table 4 Global MUR values of Dose method and AUC method

Dose AUC
FBP OSEM P values FBP OSEM P values
Rest MUR 0.0175%£0.0055 0.0133%0.0032 <0.0001 5.66%1.19 4.35%=0.74 <0.0001
()% 0.314 0.241 0.337 0.170
Decay corrected using physical half-life
Stress MUR 0.0206=0.0060 0.0155*0.0034 <0.0001 8.74*1.96 6.69%1.47 <0.0001
cv 0.291 0.219 0.224 0.220
MPR 1.20%0.15 1.18%0.16 0.135 1.56%0.27 1.54%0.26 0.068
()% 0.125 0.136 0.173 0.169
Decay corrected using effective half-life
Stress MUR 0.0215%£0.0063 0.0161*0.0036 <0.0001 9.09%+2.04 6.96=1.51 <<0.0001
()% 0.293 0.224 0.224 0.217
MPR 1.24+0.15 1.23%0.16 0.140 1.62%+0.27 1.60+0.26 0.070
cv 0.121 0.130 0.167 0.163
P values (decay correction method ; physical half-life vs effective half-life)
Stress MUR <0.0001 <0.0001 <0.0001 <0.0001
MPR <0.0001 <0.0001 <0.0001 <0.0001

CV coefficient of variation
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MPR
n=29
MUR-D MUR-A lml
Dose AUC 2
Rest MUR 0.0133+0.0032 4.3540.74
mean+S.D 0.241 0.170
C.V. +
Stress MUR 0.0161+0.0036 6.96+1.51 -
mean+S.D 0.224 0.217
C.V.
0 } }

MUR-D MUR-A

Fig. 2 Comparison of input function (Dose vs AUC)
Comparative results of MUR and MPR value by dose method and AUC method.
MUR EDANEHDIEL (Dose & AUC) IC& % MUR, MPR DLEEHRER,

770 WTNDOFEL MPR T MUR-A 75 MUR-D I A I 1 o g
IV AEFEIZECER SN (P<0.0001), AJIB%IZ AuC, 3IHHBAIED ) OSEM £ T

¥r3) 2 . Stress SPECT 1273 % Rest SPECT gt @ MUR-P & MUR-E O F35fH & i R, Z2H)
eSO - WERAREM LR AR %% R T (Fig. 3)c MUR-P % 475 72 Stress

Stress MUR MPR
o0 {"7%  p<0.0001 n=2 p<0.0001
2 4
8.0 1
7.0 A [ ]
®
60 - ™
50 1
40 f f 0 t f
MUR-P MUR-E MUR-P MUR-E
physical  effective physical  effective
half-life  half-life half-life  half-life
Fig. 3 Comparison of decay correction method (physical half-life vs effective
half-life)

Comparative results of MUR and MPR value of decay correction
method using physical half-life and effective half-life to subtract
remaining radioactivity of Rest SPECT from Stress SPECT. Stress
SPECT (C#4¥ % Rest SPECT AP MISTRERBELIRIC &1 3BT MEE
DEV (MERRRMHIEL C AT RBRRMES (CL% MUR, MPR
DHEEHER
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Rest MUR Stress MUR MPR
n=29 P < 0.0001 120 {n=29 < 0.000 n=29
70 A
1.0 - e |
100 -
60 -
® 90 1 [ J
80
50
1 P
70 -
40 6.0
50
30 t t 40 t t 0 t "

MUR-F MUR-O
(FBP)  (OSEM)

Fig. 4

MUR-F MUR-O
(FBP)

MUR-F MUR-O

(OSEM) (FBP)  (OSEM)

Comparison of reconstruction method (FBP vs OSEM)

Comparative results of MUR and MPR value of reconstruction method by FBP without

correction and OSEM with three items correction.

SPECT B iEN:&\ (lE4 L FBP k&
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0.26 (0.169) T o726 MUR-E % 4T 7= Stress
MUR 7%6.96 = 1.51 (0.217), MPR 131.60 =
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neous Coronary Intervention, PCI vs Optimal Medi-
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Rest Uptake Stress Uptake =~ Rest MUR Stress MUR MPR
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Ischemic
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Fig. 5 Representative analysis results (AUC with decay correction using effective half-life and OSEM
method)
Polar maps of normal volunteer mean and sample two patients (ischemic heart disease and

N2

(I

chronic heart failure). Upper and lower window level of uptake map is 0-100%, MUR map is 0—
10, MPR map is 1.0-2.0. AUG &, BB HHIE, OSEM ZDMAEHLEIC L 2BEMER. B
EFFY, LY T 2ES (ROEDESR BEOTL) OBREERERRT, RRFHIENSH
(uptake) E{%(d 0~100%, MUR Ef%(3 0~10, MPR E{%(31.0~2.0,

FOENI DT IR EE S AR RO AR 2 ) BRSHICIER LW EF
WEMIEZEOE Z{To 7245, MIBL O.LHN 256Nk, 5%, PEERRIERT v A T2k
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WP Rest FAADHTEROWHET HEIZ Rest 2272 (P<0.0001)s MUR & CCF 2R LT
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bo LML SENY 77T RORER, O BOWTRIL L) ITEEZ RIZT TSNS
MR TOFMTH L%, BAITOHRNHLOE 726 MPR OBHBEETEy s h I itk
JE 1L Planar 205 O#IIE TIIREE L F 2 5. BT ) MUR-F THAHTTRE L & 2 Sz, ZEHREL
EHTIC SPECT 2#iE T2 HELEZON50% TP d MUR-O TRWHEIZ /R L2, Zh
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