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Abstract: [Objective] The glymphatic system regulates cerebral spinal fluid and interstitial fluid transport which
might be one of the pathways of central nervous system (CNS) leukemia at the early stage. This study aimed to investigate
the alteration of glymphatic system based on diffusion tensor image—analysis along the perivascular space (DTI-ALPS) in
pediatric acute lymphoblastic leukemia (ALL) without clinically diagnosed CNS infiltration. [ Methods] Twenty—five ALL
and typically developing (TD) children were prospectively recruited, and all subjects underwent DTI. Group differences in
brain water diffusivities and ALPS—index were evaluated using the analysis of covariance. The Spearman correlation analy-

sis was used to evaluate the relationship between biological characteristics and significant parameters in pediatric ALL.
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[Results] Compared with TDs, decreased Dxassoc value (P, ... = 0.048) and increased Dzassoc value (P, . =

0.033) were found in pediatric ALL. Hence, lower ALPS—index was found in children with ALL (P, .. < 0.001).

ALPS—index was negatively associated with the risk classification (r, = =0.47, P = 0.018) as well as immunophenotype

(r.=-0.40, P = 0.046) in pediatric ALL.[ Conclusions] Our results show dysfunction of the glymphatic system is present-

ed in pediatric ALL without clinically diagnosed CNS infiltration, which suggests that the glymphatic system might be one

of pathway in the early—stage of ALL CNS infiltration. The DTI-ALPS method can be used to evaluate the change of glym-

phatic system, providing a new method for exploring the underlying mechanisms and early detection of pediatric ALL CNS

infiltration.
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Association area
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A': Three regions—of—interest (ROIs) in the layer of the bilateral ventricles in the left hemisphere are located in the areas of projection neural fibers

(red circle, projection area), association neural fibers (green circle, association area), and subcortical neural fibers (yellow circle, subcortical area). B:

Schematic diagram showing the relationship between the direction of the perivascular space (light blue cylinder) and the direction of the direction of the

fibers.
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Fig. 1 The example of how regions of interest (ROIs) were placed using diffusion tensor image—analysis along with the

perivascular space (DTI-ALPS) method
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Table 1 Basic information of ALL and TD children
[n=25, (x £s), n/N]

Items ALL children TD children  #/y’ P
Agelyears 8.16 +3.87 8.08+343  0.077 0.799
Male/female 18/7 18/7 <0.001 1.000

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

tic leukemia; TD: typically developing.
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Table 2 Laboratory tests of pediatric ALL

Ttems ALL children (n = 25)
Initial peripheral white blood cell counts
< 50x10°/L 18(72%)
> 50x10°/L 7(28%)
Risk stratification
Low risk 6(24%)
Standard risk 14 (56%)
High risk 5(20%)
Immunophenotype
T-cell ALL 5 (20%)
B—cell ALL 20(80%)

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

theses; ALL: acute lymphoblastic leukemia.
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ALPS—index was negatively correlated with immunophenotype (r, = = 0.40, P = 0.046) and risk categories (r, = = 0.47, P = 0.018) in pediatric ALL.
El2 ALPSIEHSALLBILMRESE . BRESRIEXESTER

Fig. 2 The relationship between ALPS—index, immunophenotype, and risk categories
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