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Improving coronary artery image quality in children with high heart rate by coronary artery

snapshot freeze technique

LI Haoyan'?, SUN Jihang®, PENG Yun? LI Haiyun'
1. School of Biomedical Engineering, Capital Medical University, Beijing 100069, China; 2. Imaging Center, Beijing Children's
Hospital, Capital Medical University, National Center for Children's Health, Beijing 100045, China

Abstract: Objective To explore whether the second generation of coronary artery snapshot freeze (SSF2) technique can improve
the ability in recognizing coronary arteries in high heart rate children. Methods A total of 53 children whose heart rate were >75
times per minute, with an average age of (17.5+18.7) months and an average weight of (10.68+5.13) kg, were enrolled and
underwent coronary CT angiography with a tube voltage of 80 or 100 kV, and the auto ECG gating technique was used to
automatically select the exposure phase. The original data was reconstructed into 3 groups, namely group A (conventional images),
group B (images reconstructed using SSF1 technique) and group C (images reconstructed using SSF2 technique). The image quality
scores and diagnosable rates of coronary artery were compared among 3 groups. Results A total of 534 coronary artery branches
in 53 patients were assessed. There were statistically significant differences in the image quality scores and diagnosable rates of
right coronary artery, left anterior descending artery, coronary artery origin and coronary artery between groups B and C (all
P<0.05). Although the differences in the image quality score of left circumflex artery (LCX) were statistically significant (P<0.05),
the diagnosable rate of LCX was similar in groups B and C (P=0.05). No significant difference was found in the image quality
scores of left anterior descending artery, LCX and coronary origin between groups A and B (P=0.07, 0.14, 0.43). Conclusion SSF2
technique can further improve the image quality of coronary CT angiography of children with high heart rate.
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Tab.1 Comparison of subjective scores of coronary artery image quality

RSN Mk (n=148) L% (n=172)

Ze Bl 32 (n=81)

SEAR BRI (n=106) TR B (n=534)

o 1y 24% 34y 44y 14F 24 34F 44F 14F 24 34F 44% 14y 243 34% 44 15y 25y 34y 4%%
A4l 34 57 38 19 16 64 55 37 16 39 19 7 27 33 26 20 93 225 141 75
B4l 16 45 60 27 7 54 61 50 6 36 32 7 16 34 32 24 47 190 199 98
c4l 0 11 61 76 11159 101 18 45 27 19 31 65 9 52 230 243
XAl 110.32 83.92 59.13 7047 299.18
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Bk (x*=126.42, P<0.01) 2= 53 A Geit2# & 3L, B4
T A4 ;1 LAD ( x*=34.51, P=0.07) .LCX ( x*=20.91,
P=0.14) F5e AR B IR (x*=17.75, P=0.43) P47 25 5%
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Fig.1 Improvements in case 1
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Tab.2 Comparison of diagnosable rates [% (number of branches)]

HH ARSIk (n=148)  ZERIFE R (n=172) ZEFIFEX (n=81) FRSIPKEIR (n=106) ARSIk (n=534)

Al 77.03(114) 90.70(156) 80.25(65) 74.53(79) 82.58(441)
B4l 89.19(132) 95.93(165) 92.59(75) 84.91(90) 91.20(487)
c4l 100.00(148) 99.42(171) 98.77(80) 99.06(105) 98.31(525)
XHH 39.13 14.95 16.81 26.96 78.56
P{E <0.01 <0.01 <0.01 <0.01 <0.01

2 w2 AR

Fig.2 Improvements in case 2
Bl , 24,0 118 Y/min, R E) 111~124 Y/min, NIRRT ARSI RAERED 5K . MZAEAAT 43 2 AR SSFHAR R H MU % SSF1
HEIEMR (SSF2 A IR . R Sk T I R T SR Sl 0k (€1 2a. b o) ATTREARSIKGEAT (18] 2g b i) SR AEHY , 28 SSF1 SSF2 A HT, ek 5 ik (7 i3
Bt KRS 19 AR IR BB IR (18] 2d e ) AT AR SRR I (P 2 k1) s ASEMT, 28 SSF1 . SSF2 Ab 3, 5ol AR 20 kb 5t Wik /s 38 46 Bl st

M pE Ol g 20 L EE AR S kAR B R 8 CTDL R He I8 (SCCT 45 F5 ), M4l ALARA 5], H
(3.54+1.76) mGy, DLP (45.03+27.36) mGy-cm, A 2% B EZJLE B #H00 i R E R Bt E At L #E B
4 (1.66+0.96) mSv, A8 2 Wb 75 8 5 Fl i A ke Be i FH A9 28 S A LU R AR 5 59) 4 CCTA Kt , A
iK1 EHREA AR S SR AR BT RO Rl R @ gAY,
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SSF2 HiARTE SSF1BA A EEAM I, AR R 50 ik
HEFFIUR , [RIEHET 40 13 sl D sg R TR0 bR
AR B ks s P AR R R s hkiz 2 = A 2
RN HIB BN, L, SSF2 FARTEARL IE 420
Wiz shihse fa s it — P es R s Ik s shthse . 26
LU ER 2 HEAE ) S GEEAR SR PAN AR TR AR R
F 1.5 mm HiEL5E TS 1.5 mm, L FRIRS ki
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" e S3AA TR SIKT BEA A G AT 420 15 BL
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i1 SSF2 HiAR 5 , C IR B 4 EHR RCA \LAD
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TR S LCX PR A g 2EE L, CA T B4,
5BAMI, CHARCA . LAD . LCX ) =W E 7351 A
2.66+0.90 . 2.90+0.87 . 2.49+0.76 & T & 3.44+0.63 .
3.5140.64 .3.2120.67, S ebAR BN IKIES3 M 2.65+0.88 $2F+
% 3.3240.72;RCA .LAD .LCX [ A 2 K% )\ 89.19% .
95.93%.92.59% 42T+ 22 100.00% .99.42% .98.77%, st i
LR 91.20% 42712 98.31%., $27~ SSF2F A AT —
AR S K EUG T AT A2 W, i SSF2 H0R
Je , SR A s8] T, AHEESSF1AYRCA
LAD LCX 7l 16.7 .6 ARSI Be 15 BOANREN /2
LWIELR  SSF2 A5 01,1 UM AN RET 2 WrEs
KOEsr<23) , bR Sk A 38 e B 1y Bals /2
WIELR . RS IR AT 2 TR IS , etk 3
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o 22 TS24 X (P=0.07.0.14.,0.43) , iX 2 A
R & BOREAF () B8 K Smart Phase PEERE] T 848 1Y
TIAH , R BT 1 AT X LRI T SSF 1A Tl i
AL IR BRI X e bR 3 ik ke U ) s R
FLEA PR, H A AR . ASBF9E 5 2 1) SSF1 &5 1A A
ANTE) SRR AR5 B £ L R AR TEAIG,
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GiitaE i L (P=0.05) , & B X LCX MG T R AL
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B (n=81), Ml BB M T #4550 .
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