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Comparative analysis of image quality in magnetic resonance imaging with dedicated

craniocerebral coil in infants aged 0-6 months

YANG Yang, YANG Kaihua, CUI Pengxiang, SHI Shengli
Department of Medical Imaging, Children's Hospital Affiliated to Zhengzhou University, Zhengzhou 450018, China

Abstract: Objective To investigate the effects of 16-channel dedicated craniocerebral coil on brain magnetic resonance
imaging (MRI) image quality in infants aged 0-6 months. Methods Thirty-two infants aged 0-6 months receiving
craniocerebral MRI examination with 16-channel dedicated craniocerebral coil were enrolled as observation group, while 32
infant aged 0-6 months receiving craniocerebral MRI examination with conventional head and neck combined coil in the
same period were enrolled as control group. The scanning sequences included transverse T, weighted imaging (T, WI), T,
weighted imaging (T,WI), T, fluid-attenuated inversion recovery (FLAIR) and diffusion-weighted imaging (DWI) sequences.
The scanned images were evaluated subjectively and objectively. Results In the subjective evaluation, T,WI, T,WI and
FLAIR sequences scored higher than 4, and DWI sequence scored higher than 3. There were high consistency between two
raters for T,WI, T,WI and FLAIR sequences (Kappa value=0.717, 0.652, and 0.784, respectively; P<0.05), and moderate
consistency for DWI sequence (Kappa value=0.321; P<0.05). In the objective evaluation, the signal-to-noise ratio (SNR) and
contrast-to-noise ratio (CNR) of each sequence in the dedicated coil group were highly consistent in the left and right lobes of
the brain, and the differences in the SNR and CNR between the left and right lobes of the brain were trivial (P>0.05). The
SNR and CNR of each sequence in the dedicated coil group increased as compared with the conventional coil group, and the
differences in the SNR and CNR of T,WI sequence and the SNR of DWI sequence were statistically significant (P<0.05).
Conclusion The brain images of infants aged 0-6 months obtained with a dedicated craniocerebral coil can better meet the
clinical needs, and the image quality of the dedicated coil group is superior to that of the conventional coil group in both
subjective and objective evaluations.
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Figure 1 Comparison of placement of the same water model when using different types of coils
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Table 1 Scanning parameters for each sequence

52l TR/ms TE/ms JZ&E/mm ZE[/mm JZE4% FOV/mm bff/s'mm? gaEes BRI A

T,WI 2 000 10 5 1 17 180 - 205%256 1 1 min 48 s

T,WI 3500 137 5 1 17 180 - 256%320 1 53s

FLAIR 8500 134 5 1 17 180 - 205%256 1 1 min 59 s

DWI 4160  60/102 5 1 17 180 0/1000 205%256 1 58s

TR: FHE WA TE : A1} R s FOV « ILEF

DR — M, K BT I AT A, R Rkt
FEA S 52 4, MG o f 2%, DS B EE, K A o A T
RO BME S Y, 7 F S ek R BB W RS2 W 5
V5, BG4, O 0, K 1A o I BH A A T, g kb
WRBRANT , R E 52 W .
132 FWFM B2 HA SR EMRIFIAR TAE
28 30 R R VA M ST 58 B, RO 2 £ 1 5 5 o
J&E B 15 S MR RS (- Y9 . R ] Siemens Syngo.via J5
A PR T Ak, I T,WI. T,WI . FLAIR Fl DWI /341 [¥]
5 SNR HI CNR. 16 4 gt Jil 8 725 e K J2 18, 761 B9 [
L R I 7 2 A il s 1D 2% R X (Region of
Interest, ROI) , IR 35 mm?, R &kt & HA s
‘53 ¥ (Signal Intensity, SI) , BRI A fixi 1155 5 i oK o £
TR IE (ST < Sy ) 3 LI AT J7 15 5% N I ROLL JE
PRAC/INE] =, D0 ST, B Ay A ASE Gt A Ty v ) e M
7 A5 22 (SD) o 3143 SNR Hil CNR, SNR=SI ./
SD; CNR=(SI,;z-SI.z)/SD.
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K HISPSS 26.0 G it 2 A #- AT ge it 500 Ik
MIEZS 040 10 122 TR A S8 B of 25 3 4L R) L
BER FH BT 462 50 5 FF 1IE A543 A B 182 Bk L 4 %K
FDY 47 BRI BE [ M (P25, P75) 1367 , 20 1a] Hb 8%
Mann Whitney UK 55 . THECFRMII (%) 7 , 4H 1]
Fei R R TR . P<0.05 2238 it i L.
Kappa — SR 5, & 56X PAEUEA 7508, 42k P<0.05
YA —ER—2ME. KappafH<0.215d B — 302 4
2% ; Kappa {H 4 0.2~0.4 156 W] — B E#2 2 — i ; Kappa
{E 4 0.4~0.6 136 BH — i 72 & v 55 ; Kappa {E 4 0.6~
0.8 T B — SCPE 2 B2 25 5 Kappa {4 0.8~1.0 i B —
PR AR R
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L LA, i L 57 T,WIL. T,WI Fil FLAIR
J7 8 v i VT 43— 801 B B 58 (Kappa {H 73 51 0
0.717 .0.652,0.784 ) , B A 4 112 & X (P<0.001) ; 7E

DWI JF41) h— 2 P B — i (Kappa {84 0.321) , Bf
GiiteriE X (P<0.05), W32,
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Table 2 Consistency of the subjective score in the dedicated coil

group [ cases (%)]

W T,WI T,WI FLAIR DWI
A(n=32)
35 0 0 0 2(6.25)
445 3(9.375) 2(6.25) 3(9.375) 4(12.5)
5% 29(90.625)  30(93.75)  29(90.625)  26(81.25)
B(n=32)
345 0 0 0 3(9.375)
44y 4(12.5) 1(3.125) 2(6.25) 3(9.375)
545 28(87.5)  31(96.875) 30(93.75)  26(81.25)
Kappa f& 0.717 0.652 0.784 0.321
PAH <0.001 <0.001 <0.001 0.018

64 BIBFFEX G i, it WA & SR8 , 7 Wkl —
i, Horh & FHZR PG RN IR I 42 T, WIL T,WI .FLAIR
DWIJFF R IR WL 3 AR BT Xt 42, 3
FEAEIB SR FE I K, O AN BEAR, 25 iR
AESEIEL. L LRI 0 E 53 T Rk B4,
H2EREA G L (P<0.001) . L FHLREA 5% M
LR IEI L H 1 0~6 H #4225 MRI E4 L 2.
22 BBRREEINTEN

SN PR Bl FH e 1 3 e 3B P ik
A7 SNR FI CNR £0{B 25 57, [ i BRI A0 B, AT
Bk FHZRRE AR e M 9T R34 781 SNR FTCNR
FEZEAT U b X5 2RI v B A — Bk, B A A
M SNR fil CNR 22 L4t 245 X (P>0.05), i34,
5o LHLRIBIL S H LB A, %1751 SNR .CNR
YA Frahn, 76 T, WL /351 SNR .CNR , DWI J¥%1 SNR
2= RAFFESIT 4 E L (P<0.05), L3 6.
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Table 3 Comparison of subjective score between the dedicated coil group and conventional coil group [ cases (%)]

T,WI T,WI FLAIR DWI
T o o o R
54y 29(90.625) 0 31(96.875)  1(3.125)  29(90.625) 0 26(81.250) 0

443 3(9.375)  16(50.0) 1(3.125)  18(56.250) 3(9.375)  21(65.625) 3(9.375)  18(56.250)
3% 0 15(46.875) 0 12(37.50) 0 8(25.0) 3(9.375) 8(25.0)
24 0 1(3.125) 0 1(3.125) 0 2(6.250) 0 5(15.625)
143 0 0 0 0 0 1(3.125) 0 1(3.125)
X 16.134 14.051 10.352 15.813

PE <0.001 <0.001 <0.001 <0.001

B2 ¥R%&ESENLBERMN0~6 Bt )LAX MRI E &
Figure 2 Brain MRI of infants aged 0—6 months scanned with dedicated coil and conventional coil
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Table 4 Signal-to—noise ratio of each sequence and the consistency of the left and right lobes of the brain in dedicated coil group [M(Q1, Q3)]

S8 T,WI T,WI FLAIR DWI
SNR-Z£IH 49.83(35.45,62.37) 62.23(50.87, 74.45) 44.50(36.21, 66.50) 63.63(52.92,81.92)
SNR-#7 1t} 41.37(34.35, 66.04) 59.75(51.78, 66.03) 45.80(39.85, 62.17) 64.85(54.35,79.00)
VAL -0.121 -0.678 -0.040 -0.054
PAH 0.904 0.498 0.968 0.957

R5 TREEEFTIXER AL R A BN AR —EMEIM(QL, Q3)]
Table 5 Contrast—to—noise ratio of each sequence and the consistency of the left and right lobes of the brain in dedicated coil group [M(Q1, Q3)]

- 1019 -

E T,WI T,WI FLAIR DWI
CNR-/: 20.50(14.25,32.29) -16.38(-27.13, -12.63) 3.20(1.58, 9.00) 6.50(2.80, 18.50)
CNR-£5 1 20.00(13.91, 33.00) -15.74(-19.33, -12.76) 3.20(1.35,7.50) 7.33(2.20, 23.50)
Z{H -0.020 -0.591 -0.369 -0.081
PiE 0.984 0.555 0.712 0.936

6 THLEMENLLESFIERR R AR IM(Q1,Q3)]
Table 6 Comparison of signal-to—noise ratio and contrast—to—noise ratio between dedicated coil group and conventional coil group for each
sequence [M(Q1, Q3)]

T,WI T,WI FLAIR DWI
ZH )
SNR- B A CNR- A SNR- A CNR- A SNR- & CNR- A SNR- A CNR- A
20.92(14.32,  62.05(51.69, -16.14(-23.02,  63.87(39.17, 64.24(52.65,
L 46.63(35.77, 66.73) 3.05(1.51, 8.43) 7.62(2.45,20.57)
32.06) 73.49) -13.93) 64.57) 77.81)
» 12.80(9.81, 54.93(48.01, -13.53(-19.06,  40.25(34.86, 38.40(31.25,
WL 34.68(31.21,39.84) 1.84(0.87, 5.30) 4.50(1.75, 13.04)
17.90) 66.50) -10.38) 51.70) 50.74)
Z1H -3.155 -3.854 -1.088 -1.947 -1.638 -1.256 -5.781 -1.323
PAH 0.002 <0.001 0.277 0.052 0.101 0.209 <0.001 0.186
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