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Age-related changes of MRI diffusion-weighted imaging signal intensity of bone marrow in different

regions of the skull in children 7HAO Xiuli. HU Ruhua . LIU Xuejun  (Qingdao Medical College of Qingdao Uni-
versity, Qingdao 266073, China)

[ABSTRACT] Objective To investigate the age-related changes of MRI diffusion-weighted imaging (DWI) signal intensity
of bone marrow in different regions of the skull in normal children.  Methods A total of 1 356 normal children who underwent
cranial MRI-DWT in Department of Radiology. The Affiliated Hospital of Qingdao University, were enrolled, and according to their
age, they were divided into infant and toddler group, preschool group, school-aged group, and adolescence group. A semi-quantita-
tive method was used to measure DWI signal intensities of bone marrow at seven skull regions (frontal bone, bilateral temporal
bones, bilateral parietal bones, occipital bone, sphenoid bone, bilateral mandibular condyle. and clivus). Bone marrow signal in-
tensities were compared between the four groups, and the Pearson correlation coefficient was used to investigate the correlation be-
tween age and DWI signal intensity of bone marrow at different regions of the skull.  Results 1In the infant and toddler group,
grade 3 DWI signals were mainly observed for bone marrow at different regions of the skull; in the preschool group, grade 1 low
signals were mainly observed in the frontal and parietal bones, grade 2 transitional signals were mainly observed in the temporal,
sphenoid, and occipital bones, and grade 3 high signals were mainly observed in the mandibular condyle and clivus; in the school-
aged group, grade 1 low signals were mainly observed in the frontal, parietal, temporal, and sphenoid bones, while grade 2 transi-
tional signals were mainly observed in the occipital bone, mandibular condyle, and clivus; in the adolescence group, the signals in
the frontal, parietal, temporal, and sphenoid bones were basically converted to grade 1 signals, and the signals in the occipital
bone, mandibular condyle, and clivus were reduced and were gradually converted to grade 1 low signals. The univariate analysis
showed that there were significant differences between the four groups in DWI signal intensities of bone marrow at different regions
of the skull (H=2374.378—809.136,P<C0.001) ; the DWI signal intensities of bone marrow in the frontal, temporal, parietal, and

occipital bones decreased with age before the school-aged period (P<C0.05); the DWI signal intensity of bone marrow in the man-

dibular condyle began to decrease with age since the preschool period
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2023209) noid bone and clivus decreased over age across all age groups (P <<

[#EEEE] X %%, Email: bncz@sina.com 0.05). The Pearson correlation analysis showed that the MRI-DWI

(P<C0.05) ; the DWI signal intensities of bone marrow in the sphe-
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signal intensities of bone marrow in all measured regions of the skull were significantly negatively correlated with age (r =

—0.746— —0.565,P<C0.05).

Conclusion DWTI signals of bone marrow in the skull of normal children tend to decrease regularly

with the increase in age, with anatomical heterogeneity in the timing and rate of signal reduction across different skull regions,

characterized by the earliest signal transition in the calvaria and the latest in the skull base. This study provides important imaging

evidence for physiological and pathological research on skull bone marrow in children.
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