| 685

e 3T

P ab) .
20154 3 1 16 1 WP A A
e

201546 H 17 H

Code Nos. 251
262

ok
i

EENERE D & OHLiRAE % -3~ 5 2 L 1E, JOERE
AT HEEOERENEZRET D, HEVITEED
FHRFMEIT) ) ZATHEFICEELRTTH SHL2,
INS ZFMT 5720120 DD IR BE YR
(UM WM gr © o 2 —, single photon emission
computed tomography: SPECT, magnetic resonance
imaging: MRI 7 &) 28778 LIRAE O H9IZIS LT
ST 5T 5. 320 %) area detector computed to-
mography (ADCT) &, 1.04aCOBER % Rz e

320 Ay CT 2 72 LEX O CT 1281 %
TS WGHIRE R & OVIRERBEREAN : O o —ik & DR

AN ARABEE:

ALWRIE RF B a8 i e TS T
PFLIREE R R AR B B - B - AU I PR 2l

TH 1Y, electrocardiogram (ECG) dose modulation %
DU PR 2 B LR 2179 2 & TR 2k
WL, B IR EAT & [F RSO R R IR AT 25 HE T B
%3 ADCT T I —IZREZRITCT -5 THAHZ
P SEHIMEDEEYEB X OFE M S, HICEE
OIREE (P, PRUPER B &) CREMREEY & 2 % 2
L3z, E£72, MRIZESOERFE) I L TO A
WEETH D, MRI & 0 bixgERE 2 720 Bk
K OB A 7. SPECT & it LT b 22/ 45
HEASTHI V72 @ small heart EBI® 128\ T b IEREZ L

Code Nos. 251, 262

Summary

Received March 16, 2015; Revision accepted June 17, 2015

Assessment of Left Ventricular Systolic and Diastolic Function with Retrospective
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function, left ventricular systolic function

Background: The 320-row area detector computed tomography (ADCT) for the evaluation of left ventricular
(LV) systolic function has been reported, but reporting of ADCT for the evaluation of LV diastolic function (LVDF)
cannot be found. The purpose of this study was to examine the usefulness of ADCT in the assessment of LV systolic
and diastolic function compared to ultrasound echocardiography (Echo) as the standard of reference. Materials and
methods: We evaluated 60 consecutive patients (mean age 62.4+13.2 years, male/female 36/24) who underwent
ADCT (retrospective electrocardiogram triggered) and Echo. All patients were classified into three groups (A, B, C)
according to LVDF evaluated by Echo. We examined peak filling rate (PFR) and time to peak filling (TPF) as
indicator of LVDF using ADCT. Results: Good correlations between ADCT and Echo were demonstrated for the
assessment of LVSF. PFR of group B (mild diastolic dysfunction) patients (1.92£0.69) and group C (moderate
severe diastolic dysfunction) patients (1.90£0.75) were significantly lower than that of group A (normal diastolic
function) patients (2.50%0.43). TPF of group B (191.6+54.4 ms) and group C patients (197.5%64.0 ms) were
significantly higher than that of group A patients (149.5+34.1 ms). Conclusions: ADCT is useful method for the
evaluation of LVSF and LV diastolic dysfunction.
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Table 1 Patient characteristics

Characteristic Value
Number 60
Age (mean=£SD) 62.4+132
Male/Female 36/24
Weight (kg), mean=+SD 62.5+13.0
Clinical diagnosis
Old myocardial infarction 16(26.7%)
Angina pectoris (suspected) 19 (31.7%)
Heart failure 2( 3.3%)
Cardiomyopathy 3( 5.0%)
Screening 20(33.3%)

SD=standard deviation
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Fig.1 Schema of time-volume curve and its differentiation
curve obtained by 320-row area detector CT.
LVEDV =left ventricular end-diastolic volume;
LVESV =left ventricular end-systolic volume;
PFR=peak filling rate; TPF=time to peak filling
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Fig.2 Schema of left ventricular inflow velocity pattern (a)

and mitral annular motion velocity pattern (b) obtained
by ultrasound echocardiography.
E=peak early filling velocity; A=velocity at atrial
contraction; Edct=E deceleration time; e'=velocity of
mitral annulus early diastolic motion; a'=velocity at
atrial contraction.
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Fig. 3 Group classified using indicators of left ventricular dia-
stolic function obtained by ultrasound echocardiography.
LAVI=left atrial volume index
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Table 2 ADCT Scan Characteristics

Characteristic Value

Heart rate (beats/min)* 60.7£11.7
B-blocker dose (mg), n=35 22.6+3.8
R-R intervals required for image acquisition

1 43 (71.7%)

2 12(20.0%)

3 5( 8.3%)
Radiation exposure (mSv) 11.1%6.1

*At time of image acquisition
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(a) Left ventricular end-diastolic volume
(LVEDV), (b) Left ventricular end-systolic vol-
ume (LVESV), and (c) Left ventricular ejection
fraction (LVEF) obtained by 320-row area de-
tector computed tomography (ADCT) showed
significant positive linear correlation with that
obtained by ultrasound echocardiography
(Echo).

Table 3 Peak filling rate and time to peak filling according to diastolic function obtained by Echo

Group A Group B Group C
(n=15) (n=27) (n=18)
Echo LVEF (%) 63.51+6.8 60.4%+9.7 50.2%+204
LVEDV (ml) 100.2£20.9 99.9+48.5 115.2£52.6
LVESV (ml) 36.8E11.6 42.8+40.0 62.9£52.1
Septal e’ (cm/s) 9.57+2.22 5.56+1.55% 5.11+2.01%*
Lateral e’ (cm/s) 12.76 £3.72 8.04+2.52% 7.39+£2.32%
LAVI(ml/m?) 27.7%£8.2 35.8+11.8 522%22.7
E/A 1.46+0.43 0.7£0.14* 1.35£0.53"
E/e' 7.38£1.90 10.17£5.00 13.67£6.10*
Edct(ms) 189+£28.2 246.2£55.2% 171.4+48.37
ADCT LVEF (%) 60.1£5.7 58.3+14.5 52.4%22.7
LVEDV (ml) 1153£233 110£58.5 136.7£67.1
LVESV (ml) 46£14.5 52%53.7 749+£71.8
PFR 2.50£0.43 1.92£0.69* 1.90£0.75*
TPF (ms) 149.5+34.1 191.6£54.4% 197.5£64.0*

*P<0.05 versus Group A, TP<0.05 versus Group B

Table 4 Comparison of peak filling rate and time to peak filling obtained by ADCT (with and without B-blocker)

(a) B-blocker

(b)Non B-blocker

Group A Group B GroupC Group A Group B GroupC

n=9) n=12) (n=14) (n=06) (n=15) (n=4)
PFR 2.23+0.20 2.06£0.94 2.11%0.68 2.91+0.35 1.83+0.36* 1.17£0.51*F
TPF (ms) 160.2+37.2 215.5+74.9 196.1£72.1 133.5+23.0 166.4+17.8%  202.3%£25.5%F

*P<0.05 versus Group A, TP<0.05 versus Group B
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{HL, IRFEIZ full iterative reconstruction (Full IR) ® 10~
FAriZ & o T, H b KGR BHE DO A] hE L

TH B,

B & R hFizns.

Vol. 71 No. 8 Aug 2015

WElc BT A2 EEBEZROPIECHEEIZ 111161

mSv TH Y, FAEOEBRRTORHITIIHEREIIBLZ

14mSv2 T 5720, RKIFZEOWIE I #
oMb,



690 |

4. & 5§
LILa—%Y) 77 Ly AL LTEZSHRED X 0L

iERex ADCT &M#L7-. ADCT 3 /c = ffERE B &
OYLIRAERE 2 3HIE S 5 DICHHTH 5.

SE
1) Emond M, Mock MB, Davis KB, et al. Long-term survival of
medically treated patients in the Coronary Artery Surgery
Study (CASS) Registry. Circulation 1994; 90(6): 2645-2657.

2) Schwammenthal E, Adler Y, Amichai K, et al. Prognostic
value of global myocardial performance indices in acute
myocardial infarction: comparison to measures of systolic
and diastolic left ventricular function. Chest 2003; 124(5):
1645-1651.

3) de Graaf FR, Schuijf ID, van Velzen JE, et al. Assessment of
global left ventricular function and volumes with 320-row
multidetector computed tomography: A comparison with 2D-
echocardiography. J Nucl Cardiol 2010; 17(2): 225-231.

4) Starling MR, Crawford MH, Sorensen SG, et al. Comparative
accuracy of apical biplane cross-sectional echocardiography
and gated equilibrium radionuclide angiography for estimat-
ing left ventricular size and performance. Circulation 1981;
63(5): 1075-1084.

5) /AR, LAERI, EHAP], b BEERv=27
V MRL [E#FAAE, BT, 2007: 22-27.

6) Feng B, Sitek A, Gullberg GT. Calculation of the left ventric-
ular ejection fraction without edge detection: application to
small hearts. J Nucl Med 2002; 43(6): 786-794.

7) Nasis A, Moir S, Seneviratne SK, et al. Assessment of left
ventricular volumes, ejection fraction and regional wall mo-
tion with retrospective electrocardiogram triggered 320-
detector computed tomography: a comparison with 2D-
echocardiography. Int J Cardiovasc Imaging 2012; 28 (4):
955-963.

8) ILIRFWET:, AEBEM. CT 2B 2 BUEUFMR O
IERRET & BRRIGH . HRCHERE 20125 68(6): 767-774.

9) Schiller NB, Shah PM, Crawford M, et al. Recommendations
for quantitation of the left ventricle by two-dimensional echo-
cardiography. American Society of Echocardiography
Committee on Standards, Subcommittee on Quantitation of
Two-Dimensional Echocardiograms. J] Am Soc Echocardiogr
1989; 2(5): 358-367.

10) Nagueh SF, Appleton CP, Gillebert TC, et al.
Recommendations for the evaluation of left ventricular dia-
stolic function by echocardiography. J Am Soc Echocardiogr
2009; 22(2): 107-133.

11) Wu YW, Tadamura E, Yamamuro M, et al. Estimation of
global and regional cardiac function using 64-slice computed
tomography: a comparison study with echocardiography,
gated-SPECT and cardiovascular magnetic resonance. Int J
Cardiol 2008; 128(1): 69-76.

12) Persson H, Lonn E, Edner M, et al. Diastolic dysfunction in

fil& o

heart failure with preserved systolic function: need for objec-
tive evidence:results from the CHARM Echocardiographic
Substudy-CHARMES. J Am Coll Cardiol 2007; 49(6): 687-
694.

13) Bhatia RS, Tu JV, Lee DS, et al. Outcome of heart failure
with preserved ejection fraction in a population-based study.
N Engl J Med 2006; 355(3): 260-269.

14) Bella N, Palmieri V, Roman MJ, et al. Mitral ratio of peak
early to late diastolic filling velocity as a predictor of mortal-
ity in middle-aged and elderly adults: the Strong Heart Study.
Circulation 2002; 105(16): 1928-1933.

15) Redfield MM, Jacobsen SJ, Burnett JC, et al. Burden of
systolic and diastolic ventricular dysfunction in the commun-
ity: appreciating the scope of the heart failure epidemic.
JAMA 2003; 289(2): 194-202.

16) Mizunobu M, Sakai J, Sasao H, et al. Assessment of left
ventricular systolic and diastolic function using ECG-gated
technetium-99m tetrofosmin myocardial perfusion SPECT.
Int Heart J 2013; 54(4): 212-215.

17) Kuroiwa Y, Nagamachi S, Miyati T, et al. The agreement of
left ventricular function parameters between (99m) Tc-
tetrofosmin gated myocardial SPECT and gated myocardial
MRI. Ann Nucl Med 2012; 26(2): 147-163.

18) mMisnt, fe¥raad, apE X b 320 FIHEIAR &
CT(0.275 s/rot.) & IV 72 BIR CT MAEEFIZ BT 2 K
BERIES 7 VEBER B L OREIE Y 7~ (APMC)
DEBERICB T 5 A MM BREEARE 2015; 71(3): 237-
245,

19) HIUEHE. PEEREFM{SL W12 B 17 % PhyZiodynamics @
FRRISH. 4 > F—¥ Y 3> 2014; 29(7): 1.

20) Khawaja RD, Singh S, Blake M, et al. Ultra-low dose ab-
dominal MDCT: using a knowledge-based Iterative Model
Reconstruction technique for substantial dose reduction in a
prospective clinical study. Eur J Radiol 2015; 84(1): 2-10.

21) Li K, Tang J, Chen GH. Statistical model based iterative
reconstruction (MBIR) in clinical CT systems: experimental
assessment of noise performance. Med Phys 2014; 41 (4):
041906.

22) Bluemke DA, Achenbach S, Budoff M, et al. Noninvasive
coronary artery imaging: magnetic resonance angiography
and multidetector computed tomography angiography: a sci-
entific statement from the american heart association commit-
tee on cardiovascular imaging and intervention of the council
on cardiovascular radiology and intervention, and the coun-
cils on clinical cardiology and cardiovascular disease in the
young. Circulation 2008; 118(5): 586-606.

T 060-8543 ALMi P JeX /i 1 574 16 T H
NSNSV TT i Erp S SN )

H AR 4 SR



