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Correlation between Semiquantitative Myocardial Perfusion Score and
Absolute Myocardial Blood Flow in BN-Ammonia PET

Byeong-il Lee, PhD Kye-Hun Kim, MD Jung Young Kim, MS Su Jin Kim, MS
Jae Sung Lee, Ph.D.’, Jung-Joon Min, MD Ho-Chun Song, MD.!, and Hee-Seung Bom MD.'

'Department of Nuclear Medicine, Chonnam National University Hospitdl,
*Department of Cardiovascular Medicine, Chonnam National University Medical School, Gwangju, Korea,
3Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Purpose: “N-ammonia is a well known radiopharmaceutical for the measurement of a myocardial blood flow
(MBF) non-invasively using PET-CT. In this study, we investigated a correlation between MBF obtained from
dynamic imaging and myocardial perfusion score (MPS) obtained from static imaging for usefulness of cardiac PET
study. Methods: Twelve patients (11 males, 1 female, 57.9£8.6 years old) with suspicious coronary artery disease
underwent PET-CT scan. Dynamic scans (6 min: 5 sec X 12, 10 sec X 6, 20 sec X 3, and 30 sec X 6) were initiated
simultaneously with bolus injection of 11 MBq/kg ®N-ammonia to acquire rest and stress image. Gating image was
acquired during 13 minutes continuously. Nine-segment model (4 basal walls, 4 mid walls, and apex) was used for
a measurement of MBF. Time activity curve of input function and myocardium was extracted from ROI methods
in 9 regions for quantification. The MPS were evaluated using quantitative analysis software. To compare between
20-segment model and 9-segment model, 6 basal segments were excluded and averaged segmental scores were
used. Results: There are weak correlation between MBF (rest, 0.18-2.38 ml/min/g: stress, 0.40-4.95 ml/min/g) and
MPS (rest 22-91%, stress, 14-90%), however the correlation coefficient between corrected MBF and MPS in rest
state was higher than stress state (rest r=0.59% stress r=080). As a thickening increased, correlation between MBF
and MPS also showed good correlation at each segments. Conclusions: Corrected and translated MPS as its
characteristics using “N-ammonia showed good correlation with absolute MBF measured by dynamic image in this
study. Therefore, we showed MPS is one of good indices which reflect MBF. We anticipate PET-CT could be used
as useful tool for evaluation of myocardial function in nuclear cardiac study. (Nucl Med Mol Imaging
2007:41(3):194-200)
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O/4Y 2 BN-UDLIOF PETOIA BHEZEA ATRR M0 MOA doReto] A
Table 1. Demographic Data of the Patients
Number Sex/Age EF (%) Diagnosis
1 M/43 47 Fixed perfusion detect in lateral wall
2 M/69 46 Fixed perfusion detect in anterior wall
3 M/66 20 Reversible perfusion defect in anferior wall
4 M/6Q 46 Large reversible perfusion detect in anterior and septal wall
5 M/58 47 Fixed perfusion defect in apex
6 M/56 62 No significant perfusion detect
7 M53 67 No significant perfusion detect
8 M/47 53 No significant perfusion defect
9 M/50 57 No significant perfusion defect
10 F159 40 Fixed perfusion detect in anterior wall
11 M/59 43 Fixed perfusion detect in anterior wall
12 M/66 21 Reversible perfusion detect in anteroseptal wall

EF. ejection fraction
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Fig. 1. Time-activity curves were extracted from the ROIs of left venticle and myocardium, respectively. Stafic image until 3 minutes
and 6 minutes showed good image contrast, ROIs for kinetic analysis were easily drawn on cardiac images. (Cin(): input function,

Ciisue(t): tissue fime-activity curve).
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2 QOGS AZEH o] (Cedars-Sinai Medical Center, Los
Angeles, USA) & o] &3t 13tgith QPSelA«= 7H &
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flow reserve: CFR) 3 v]x3}7] 913t MPSEFE A4S
= PFdus AE CFRues & T3 2o] Faah

CFR = MBFsres/ MBFrest

CFRups = MPSsress/MPSrest

CFRwps = MPS stress/ MPS rest

= CFRups MBFuax_stress/ MBFumax_rest

(o} AR} stress@t rest®= 2Hzt Hs17|9F FA &
A &)

9 A2 @Fo g2 MBFS MPS 7ve) AaaAE &
ol37] Slshe] AT £HL F217]) MPS 80% ©14, 65% ©
A 80% wIRY, 65% W] Al FO2 W3 Zhzhe] 2o A
MBF$ MPSE vlZatgoh & 4750 02 Auads
Srolwy] glahed AW T kol wheh 40% ©)%, 20%
o1} 40% V)T, 20% v Ere) A 2o U3 77k o)
A MBF$ MPSE mlwalgich 4235 E= AMTAY
Ao wa} CFRO1Y CFRups © o7t JEAE &7 24

fH

AHBEA S el Pearson ABASFS p-7h & FEHIL
AEHE w= AHFAY- B2 CFROJUY CFRyps &
S dotH 7] Yate]l ANOVA E4& A
HEA o= MedCale 6.0 (MedCalc software, Belgium)

2

1. MBF 9} MPS*9] 334

7} gl A 90, & 10870 4 e] MBFSH MPS7H &
Aol THFHAT MBFE #4719 018-2.38 (F¢ 081+
0.36) ml/min/g, ¥3t719] 04-4.95 (Bt 2.16£1.07) ml/
min/g 2 EAHYL, MPSE F4710 22-91 (7 717
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Fig. 2. MBF and MPS* showed significant corelation both at rest (A) and af stress (B).

+136) %, 37190 14-90 (HF 665+159) %= ZAHAN
8\ ' T, MPS'= F4]7]9] 336-211.8 (H3F 80.4%30.0), ¥-3}7)
o] 360-4084 (3 2091+947)2 A=A MBFS
MPS' & #2]71(r=05939: p¢0.0001) <} 2317)(r=0.8085:
K00001) Bl M2 §oa A@AA 7 IR, 53
Balrlo e dadArt 68 FEeAT(Fig. 2).

CFRyps’

2. CFR%} CFRmps+2] AH33H
228 10870 GgelA CFRE 057-7.75 (HT 289+
1572 ZR¥UoH, CFRupsE 039-150 (B 093+
017) .2, CFRups £ 043-6.01 (37 284+143)2 545
At CFR# CFRups Abololl= $-28 AaaA 7t din
(r=0.6359: p¢0.0001) (Fig. 3).
ALAF B2 CFRF CFRups 7+ oA 3ke
otobn 7] 9)8te] F217) MPSe)) wheh #& Ural ASaA
Fig. 3. CFR and CFRMPS* showed significant correlation. 2 zZAlsl RS o, F47] BFI 2L4E o] Yol

=

Table 2. Correlations between CFR and CFRues+ according to Rest MPS

Rest MPS CFR CFRups r p
égogf 2974167 2724117 0.8285 <0.0001
68{:32;& 3184147 315133 0.6924 <0.0001
(;fgfg; 2274152 2.46+1.83 0.3823 0.0539

MPS, myocardial perfusion score; CFR, coronary flow reserve
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Table 3. Correlations between CFR and CFRMPS* according to Rest Thickening

Rest Thickening CFR CFRuwvps: r o
é:}%" 3494117 3384098 0.7943 <0.0001
%2;440%’ 2834166 2.86+1.67 0.7363 <0.0001
o :2203; 229+1.64 2174120 0.1657 03993

CFR, coronary flow reserve

s O (Table 2), #2471 MPSell wkel CFR
%= CFRwps 7t 27F B Zadte 59 §9% A4L
vehlA] gokth £&£7] ASFAYR X wEt & v
}-‘9_”*74]‘2 ZARIA S WE F£57
2 CFR# CFRwps A}Ol—’] o & AAAAE BY
f& CFR# CFRumps ¢ #2918 27122} p=0010, p=
004) = BHRoH(Table 3).
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