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Abstract: [ Objective] Central nervous system (CNS) infiltration commonly occurs in children with acute lymphoblas-
tic leukemia (ALL). Early subclinical CNS infiltration in pediatric ALL is hard to detect with conventional methods. This
study aimed to investigate the changes of brain structure volume parameters based on Synthetic MRI (SyMRI) in pediatric
ALL without clinically diagnosed CNS infiltration. [ Methods] Thirty—six ALL and twenty—nine typically developing (TD)
children were prospectively collected and all underwent SyMRI. The Synthetic MR software was used to obtain brain volu-
metric parameters including total white matter volume (WMV ), gray matter volume (GMV) , cerebrospinal fluid (CSF)
volume, etc. and their within—group differences were assessed by analysis of covariance. The Spearman correlation analysis
was used to examine the correlation between biological characteristics and statistically significant brain volume parameters.

[Results] ALL children showed increased CSF volume (P, ... = 0.009) and decreased GMV (P, . = 0.027)
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when compared to TD children. We also found a moderately negative association between GMV/intracranial volume and

risk classification in pediatric ALL (rs = =0.380, P = 0.022).[Conclusions] Pediatric ALL without clinically diagnosed

CNS infiltration presented with accumulation of CSF and reduction of gray matter. The brain volumetric changes in subclini-

cal CNS infiltration of pediatric ALL provides a new attempt for exploring the underlying mechanism and early detection of

CNS infiltration in pediatric ALL.
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The first line are the segmentation results of the intracranial com-
ponents of a 10—year—old TD child, and the second line are the segmen-
tation results of the intracranial components of a 10-year—old ALL
child. (Sy MRI = synthetic magnetic resonance imaging; TD = typically
developing; ALL = acute lymphoblastic leukemia; WMV = white mat-
ter; GMV = gray matter; CSF = cerebrospinal fluid; NON = non-WM/
GM/CSF).
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Fig.1 The representative brain segmentation of Sy MRI

results
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Table 1 Demographic Characteristics of ALL and

TD children
ALL children ~ TD children
ltems
(n=136) (n=29)
Agelyears 7.78 + 3.81 8.81 +3.35 0.465
Male/female 20/16 19/10 0.415

Data are reported as the mean + SD. ALL: acute lymphoblas-

tic leukemia; TD: typically developing.

*2 ALL EBJLHEMFFFE
Table2 Biological features of pediatric ALL

Ttems ALL children (n = 36)
White blood cell counts
< 50x10°/L 31(86.11%)
> 50x10%/L 5(13.89%)
Risk stratification
Low risk 11(30.56%)
Standard risk 16(44.44%)
High risk 9(25.00%)
Immunophenotype
T—cell ALL 9(25.00%)
B—cell ALL 27(75.00%)

Data are expressed as the number of patients with % in paren-

theses. ALL = acute lymphoblastic leukemia.
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Table 3 Comparison of brain volumetric parameters between ALL and TD children

Items ALL children (n =36) TD children (n =29) P omected A

WMV (x10° mm’*) 427.65 (386.75, 478.13) 420.10 (382.35, 453.30) 0.988 -0.508
GMV (x10° mm*) 704.35 (635.78, 774.85) 733.38 (676.90, 818.95) 0.027" -1.405
CSF Volume (x10° mm’) 209.15 (154.90, 258.85) 165.40 (123.30, 205.45) 0.009" -2.996
NON Volume (x10° mm?*) 105.80 (72.28, 152.20) 94.70 (79.50, 124.50) 0.819 -0.693
ICV (x10° mm?) 1471.00 (1380.00, 1570.00)  1418.00 (1355.50, 1547.50) 0.946 -0.633
WMV/ICV/% 28.90 (26.53, 31.40) 29.00 (27.60, 30.95) 0.984 -0.066
GMV/ICV/% 48.30 (45.03, 51.43) 51.70 (49.10, 53.60) 0.008" -2.950
CSF Volume/ICV/% 14.90 (11.28, 17.18) 11.80 (8.95, 13.40) 0.018" -2.924
NON Volume/ICV/% 7.35 (5.03, 9.73) 6.10 (5.60, 8.60) 0.767 -0.660

Data are presented as the median (interquartile range). " represented P

FDR-corrected

<0.05. ALL: acute lymphoblastic leukemia; TD: typically de-

veloping; WMV : white matter volume; GMV: gray matter volume; CSF: cerebrospinal fluid; NON: non—-WM/GM/CSF'; ICV : intracranial volume.
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A: GMV/ICV was negatively correlated with risk categories in pediatric ALL (r = —0.380, P = 0.022). There was no significant correlation between
GMV/ICV and WBC count (B), CSF/ICV and risk categories (C), as well as CSF/ICV and WBC count (D) in children with ALL. Notes: ALL: acute lym-

phoblastic leukemia; GMV: gray matter volume; ICV: intracranial volume; CSF: cerebrospinal fluid; WBC: White blood cell.
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Fig. 2 Correlation analysis of statistically significant brain volume parameters and biological characteristics
in children with ALL
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