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Abstract: [ Objective] To investigate the consistency of the brain structure volume estimation based on Synthetic MRI
(SyMRI) and T1-FSPGR images in healthy children and youths. [ Methods] We prospectively collected the brain SyMRI
and T1-FSPGR images of 38 healthy children with age range of 6~13 years old and 30 healthy youths with age range of 22~

26 years old. The Sythetic MR software and FreeSurfer software were used to measure the total gray matter volume (GMV),
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total white matter volume (WMV), brain parenchyma volume (BPV) and intracranial volume (ICV) based on SyMRI and
T1-FSPGR images respectively. Paired # test, Pearson’s correlation analysis and interclass correlation coefficient (ICC)
were used to evaluate the association between SyMRI and T1 derived measurements. [ Results] The volumes estimated by
two methods in two groups showed differences in paired ¢ test (P<0.05). Nevertheless, both in children and youths, the
measurements of GMV, WMV, BPV and ICV all showed noticeable correlation and consistency between the two brain vol-
ume estimation methods [r values are 0.691, 10.577, 0.938, 0.796 in children group and 0.657, 0.623, 0.933, 0.881 in
adult group, P<<0.001; ICC95%Cls are 0.816 (0.647, 0.905), 0.732 (0.484, 0.861), 0.968 (0.938, 0.983) and 0.880
(0.770, 0.938] in children group and 0.751 (0.476, 0.881), 0.760 (0.496, 0.886), 0.962 (0.920, 0.982), and 0.936
(0.866, 0.970)in youth group ].[ Conclusions] The brain segmentation and volume estimation based on SyMRI can acquire

the measurements which have statistical difference but powerful association with that acquired from T1-FSPGR images,

which suggests this new method have a good prospect for clinical use and scientific research.
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The first line are the segmentation results of the intracranial components of a 7-year—old healthy child volunteer, and the second line are the seg-

mentation results of the intracranial components of a 25—year—old healthy adult volunteer (SyMRI: Synthetic MR; WM: White matter; GM: Grey matter;

CSF: Cerebrospinal fluid; NON: non—WM, GM, CSF; ICV: Intracranial volume).
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Fig.1 Segmentation results of SyMRI and T1-FSPGR images

14 SFitAHE

AHIFFE R B 53 E) 7 VA LB A e T AR AL P
FT 3R 4569 GMV . WMV . BPV . ICV D442 5053 5 i
TGt i o ASBHIESE I K 1 SPSS 21.0 #4743
Bro T PR o0 7 vk i BLRSRk Boxt 4l oy 1 2
e SUAEAE 22 57, B FP 5 1L M 45 AR R etk iR
MR R B % Lee 055", i T AR 35048
TF2E Ty i s O BT ¢ 4G 56 UK 56 2 F 43 #1005 1

I3 GMV WMV BPV [ ICV U4~ 2K (B2 &
—5, @ffi H Pearson I ATk 2 Fh 5 ik r
PR AR DG o B I ZH AR DG 2 88 (interclass
correlation coefficient, 1CC)— UMK 5 PEAT 2 FA
Ao e i — 3 . P<0.05 22 34 Gii 2%



5234

W, SF BT AR R R B A TE LB R AR I R

271

2 # R

e L v, 8 of SyMRI 3 #1753 ] 19 GMV .
WMV, BPV.ICV {8 53 il 24 : 762.8+67.5 (mL) .
421.4+56.0 (mL) .1294.2+111.6 (mL) .1 451.8 mL+
132.0 (mL) ; 5 T T1-FSPGR J5 51| EIZ 43 5145 5] 1)
GMV WMV .BPV . ICV B{H (% 1) 535 K : 734.8 +
63.4 (mL) . 491.0 +57.4 (mL) . 1 225.8 +117.0
(mL) . 13753 £117.0 (mL) . SR HUEC X ¢ 46 56 46 2F
WAL B0 1 — B0, 25 R W AN R 81 o0 L BT A 1Y

GM WM .BPV .ICV I~ Z U BUE 2 5 96 e it
2B X (P<0.05), Pearson F8 MM He /8 P 7
T 25 S LA B 0 AE DG M (r (B 43 51 R 0.691
0.577.0.938.0.796, P<<0.001) , H: i@ i Wi 7 =X,
FREN I BPV IEAH M ek (] 2) . gE—25 1 1CC
— B R A KR AE LA PR T T1-FSPGR
Je SyMRI & 53 #) i 45 19 GM WM ,BPV [ ICV P44~
S 1CC95% CLAHSE R BUE 511 0 0.816(0.647
0.905) ,0.732(0.484,0.861) , 0.968 (0.938,0.983) ,
¢0.880(0.770,0.938) , BRI i R 47 H)— Sk .

&1 JLEA$HETF SyMRIK T1-FSPGR Ul E &9 R4 7R3 bk
Table 1 Comparison of brain segmentation results based on SYMRI and T1-FSPGR images in the children group
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Fig.2 Scatter diagrams of brain segmentation results in the children group based on SYMRI and T1-FSPGR images
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Table 2 Comparison of brain segmentation results based on SYMRI and T1-FSPGR images in the youth group
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Fig. 3 Scatter diagrams of brain segmentation results in the youth group based on SyMRI and T1-FSPGR images
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