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Value of T2 weighted-fluid attenuated inversion recovery sequence in quantitative assessment of white matter
development in preterm infants without brain injury

LI Lin, CUI Ruo-di, MA Chang-you, ZHAO Jian-she’
The Center of Medical Imaging, Qilu Children’s Hospital of Shandong University, Jinan 250022, Shandong, China

[Abstract] Objective To evaluate the development of white matter in preterm infants without brain injury by
T2 weighted-fluid attenuated inversion recovery (T2WI-FLAIR) sequence. Methods The magnetic resonance imaging
(MRI) and clinical data of 157 preterm infants without brain injury admitted to the neonatal intensive care unit of Qilu
Children’s Hospital of Shandong University from Jul. 2015 to Jul. 2018 and the corresponding data of 33 full-term newborns
were collected. The preterm infants were divided into 5 groups according to the gestational age at birth: 28-29, 30-31, 32-
33, 34-35 and 36-37 weeks. Brain MRI with T2WI-FLAIR sequence was performed in preterm infants of each group
within 1 to 3 days after birth and at 40 weeks of corrected gestational age, as well as in full-term newborns at 40 weeks of
gestational age, measuring the maximum cross-sectional area and signal intensity ratio of low signal region in white matter.
The differences of the maximum cross-sectional area and signal intensity ratio of low signal region in white matter were
analyzed between the different gestational age groups and between preterm infants at 40 weeks of corrected gestational
age in each group and full-term newborns at 40 weeks of gestational age. The differences of signal intensity ratios in the

central, peripheral and adjacent ventricular regions of white matter in different gestational age groups were analyzed.

[(WFmBEHA ] 2020-03-12 [(#ZHH]T 2020-09-29

[(ELWB ] ¥ DAATRAE 2 R SR8 H (2018-01-31 ). Supported by Science and Technology Program of Jinan Municipal
Commission of Health and Family Planning (2018-01-31).

(EHERA] 2 Ak WL E-mail: pili 255@126.com

“ilEER ( Corresponding author ). Tel: 0531-87950266, E-mail: zhaojianshe@163.com



o 484 BHE RN 202145 H B 2%

Results The maximum cross-sectional areas of low signal region in white matter in preterm infants of 28-29, 30-31, 32-
33, 34-35 and 36-37 week groups were decreased with the increase of the gestational age, the signal intensity ratios were
increased with the increase of the gestational age (all P<<0.01), and the signal intensity ratios were decreased in the order of
occipital, parietal, frontal and temporal lobes (all <<0.01). The signal intensity ratios of low signal region in white matter
with preterm infants in the groups of 32-33, 34-35 and 36-37 weeks were decreased in the order of central, peripheral and
adjacent ventricular regions (all 7<<0.01). The maximum cross-sectional area of low signal region in white matter in preterm
infants at 40 weeks of corrected gestational age was decreased significantly with the increase of the gestational age, and the
signal intensity ratio was increased significantly with the increase of the gestational age (all #<<0.01). The maximum cross-
sectional area of low signal region in white matter of preterm infants in different gestational age groups at 40 weeks of
corrected gestational age was significantly larger than that of the full-term newborns at 40 weeks, and the signal intensity ratio
was significantly lower than that of the full-term newborns at 40 weeks (all <<0.01). Conclusion MRI with T2WI-FLAIR
sequence can quantitatively evaluate the degree of myelination in preterm infants without brain injury, and it is an important
non-invasive examination for the development of brain white matter in preterm infants.
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Fig1 Measurement of maximum cross-sectional area and signal intensity of low signal region
in brain white matter of T2WI-FLAIR sequence in preterm infants
Male, preterm at 30 weeks, without brain injury. A, B: Matrix square plots of frontal lobe (A) and parietal lobe (B) in axial T2WI-FLAIR,
and the maximum cross-sectional areas of low signal region were about 2.29 cm” and 2.16 cm’, respectively; C: The signal intensity

of frontal lobe was measured using linear grayscale measurement tool, and the signal intensity ratio to cerebrospinal fluid was 5.24.

T2WI-FLAIR: T2 weighted-fluid attenuated inversion recovery.

1.5 %ot asks [ H SPSS 20.0 # 4 #E AT 4e it
220 HT. SR N AHOC R %L (intraclass correlation
coefficient, ICC ) 5 Cronbach’s a R4S 3 45
G B I X i 11 JB AR A5 X i AT AR S 5 ik i
OB f 45 SR 1 2 N — Sk S or] 52, 1CC<<0.40
PR —EME2E, 0.40<ICC<0.75 #R—3k 4%,
ICC=0.75 $#&/n —E 4 4f; Cronbach’s a #%(>0.6
VLRI R R . BIESAITFRETRL X £
TR, ZHM BRI RE R I 2500, WP AL
KB/ B EM 2 5% (least significant difference,
LSD ) -t 55, 4 9%k H R H Wilcoxon #k Al
K, KriKIE (o) 24 0.05,

2 & R

2.1 —fFA 157 BITCHH R = L B 87 4l

2701, 28~29 J& . 30~31 J& . 32~33 J& . 34~35JH |
36~37 A 554 16 51( 55 9451 Zc74) .26 (55
14, Z124) . 346 (F 196, & 156 ) .
396 (5226, @ 176H) . 424 (52346, &
1961) o 33 & AFEIL (>37 ) #2521 4.
212 il R ILIE T LR 2 S
it X (Z=0366, P=0947) .

22 MBLEREGEN—FEATELRMT HFE
A0, 3 SRR I R L (A TS 1~3 d)
T2WI-FLAIR 540 i 1 BT 5 DX i KR A AR S A
TR AR I 25 A e B — Bk A AT
=L

23 BT FILRE T & RAkAz 5 X g KA @ AR
yodx p 20l 0L, 28~29 &, 30~31 &, 32~33
Ji, 34~35 J8., 36~37 4R ILRL, T, AL i



. 486 -+

W TEE R 20214E5 H L 42 3%

I T2WI-FLAIR J73 [ BT 5 X S R i AR B
ARG RS IR, 2ZRASIHFE L (PH<
0.01) o Hrbdl, T RS 5 IX e R AU
28~29 Jil, 30~31 JAZH¥ KT 32~33 &, 34~35 JF]
Ko 36~37 JE4H (P¥)<<0.05) , 1F 32~33 JAHB KT

x1

34~35 J&| J 36~37 JE 4 (P#4<<0.05) , 7 34~35
JERLAKT 36~37 JAl4L (P<<0.05) ; %i. Hint Bk
{55 X R H AR 7E 28~29 J& . 30~31 J&. 32~33
FALHIIRT 34~35 Ji J 36~37 JE4H (P #41<<0.05) ,
1E 34~35 JZH KT 36~37 JHl41 (P<<0.05) .

B7JL T2WI-FLAIR B RRESEEABHAREESRELLEVNENAN —HERTES

Tab 1 Intra-group consistency and repeatability of measurement of maximum cross-sectional area and signal

intensity ratio of low signal region in brain white matter of T2ZWI-FLAIR sequence in preterm infants

n=157,x*s
Parameter Doctor 1 Doctor 2 Doctor 3 Cronbach’s a
First Second ICC First Second 1CC First Second ICC coefficient
Area/cm’ 1.63+0.07 1.61£0.09 0973 1.574+028 1.64%0.12 0982 1.61+0.11 1.58+0.24 0.971 0.983
Signal ratio  5.61+0.13 5.5940.07 0.966 5.63+0.03 5.574+0.05 0.972 5.58+0.22 5.65+0.04 0.963 0.975
T2WI-FLAIR: T2 weighted-fluid attenuated inversion recovery; ICC: Intraclass correlation coefficient.
*2 HBART)LAERMH T2WI-FLAIR F5BREESXRAEER LS
Tab 2 Comparison of maximum cross-sectional areas of low signal region in white matter
of T2WI-FLAIR sequence in different cerebral lobes of preterm infants
cm?, ¥+
Group n Occipital Parietal Frontal Temporal
28-29 weeks 16 2.25+0.13 2.284+0.07 2.45+0.05 2.1740.12
30-31 weeks 26 2.14+0.07 2.17£0.09 2.43+0.07 2.06+0.30
32-33 weeks 34 1.56+0.04™ 1.61£0.09"* 2.4140.06 1.984+0.04
34-35 weeks 39 1.314£0.07°4 1.34+0.12"°4% 1.82+0.28"4 1.38+0.12"°4
36-37 weeks 42 1.05+0.08" 4 1.10£0.05 4 1.07+0.304Y 0.9740.08"44"
F value 36.391 28.995 30.472 27.132
P value <<0.01 <<0.01 <<0.01 <<0.01

"P<<0.05 vs 28-29 weeks; “P<<0.05 vs 30-31 weeks; 2P<<0.05 vs 32-33 weeks; *P<<0.05 vs 34-35 weeks. T2WI-FLAIR:

T2 weighted-fluid attenuated inversion recovery.
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Tab 3 Comparison of signal intensity ratios of low signal region in white matter of T2ZWI-FLAIR

sequence in different cerebral lobes of preterm infants

xts

Group n Occipital Parietal Frontal Temporal F value P value
28-29 weeks 16 5.72+0.37 5.45+0.12 5214034 4.87+0.14 19.741 <0.01
30-31 weeks 26 5.7840.10 5.5340.19 5.2840.07 4.80+0.06 9772  <0.01
32-33 weeks 34 5.99+40.18 5.61+0.32 5.3440.15 491+0.23 15373  <0.01
34-35 weeks 39 6.22+0.11744 5.8340.04°4 5.6540.13"°4 53040.17°°4 12579  <0.01
36-37 weeks 42 6.40+0.07°4Y  6.14+0.03"°4Y  5.82+0.054Y  558+0.00°4Y  13.174  <0.01
F value 20.696 16.769 17.253 21.337
P value <0.01 <0.01 <0.01 <0.01

"P<<0.05 vs 28-29 weeks; “P<<0.05 vs 30-31 weeks; 2P<<0.05 vs 32-33 weeks; " P<<0.05 vs 34-35 weeks. T2WI-FLAIR:

T2 weighted-fluid attenuated inversion recovery.
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Tab 4 Comparison of signal intensity ratios of low signal region in white matter of T2ZWI-FLAIR sequence

in different brain regions of preterm infants

xts
Group n Central region Peripheral region Adjacent ventricular region F value P value
28-29 weeks 16 5.27+0.13 5.2940.17 5.25+0.38 3.399 0.054
30-31 weeks 26 5.35+0.27 5.37+0.18 5.33+0.22 1.384 0.295
32-33 weeks 34 5.98+0.21 5.79£0.15° 5.64+0.27" 17.115 <0.01
34-35 weeks 39 6.12+0.23 5.9240.14° 5.77+0.09"" 14.118 <0.01
36-37 weeks 42 6.37£0.15 6.20+0.32° 6.05+0.08"" 19.330 <0.01

"P<<0.05 vs central region; “P<<0.05 vs peripheral region. T2WI-FLAIR: T2 weighted-fluid attenuated inversion recovery.
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Tab 5 Comparison of maximum cross-sectional areas and signal intensity ratios of low signal region

in brain white matter of T2ZWI-FLAIR sequence between preterm infants at 40 weeks

of corrected gestational age and full-term newborns at 40 weeks of gestational age

xts
Preterm
Full-term
Parameter  28-29 weeks  30-31weeks 32-33 weeks  34-35 weeks 36-37 weeks =33 Fvalue P value
n=16 n=26 n=34 n=39 n=42
Area/cm’ 134+0.16  1.06£0.08° 0.844+0.07" 0.63+0.07°% 0.61£0.12°* 0.59+£0.09"°* 26204 <0.01
Signalratio 5424026  5.64+0.14" 5824031 6.0120.15°* 6.06+0.08°* 6.12+027°* 18379 <0.01

"P<<0.05 vs 28-29 weeks; “P<<0.05 vs 30-31 weeks; *P<<0.05 vs 32-33 weeks. T2WI-FLAIR: T2 weighted-fluid attenuated

inversion recovery.
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