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RESULTS

RESULTS

* Nonsyndromic craniosynostosis (NSC) is the isolated premature fusion of one or more cranial
sutures

« Growing evidence links NSC to neurocognitive deficits including impairments in attention, language,
and motor function

» Restricted skull growth may disrupt critical periods of brain development, and early surgical
correction is the standard of care

Patient Cohort

« 16 NSC patients (50% sagittal, 25% metopic, 19% unicoronal, 6% sag/met); 62% male
 Mean age at surgery: 5.3 £ 1.4 mo.

« Surgical approach: 81% CVR, 12% spring, 6% strip

» Control cohort: 47 BCP subjects (n=24 pre-op matched, n=32 post-op matched)

Table 1. White matter tracts with significant differences in longitudinal change between NSC patients and controls,
with subgroup analyses by surgical approach. Effect size {8 is for the linear-mixed effects model group*timepoint
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Figure 4. Baseline parameter values for all white matter tracts for NSC and BCP patients. Dashed lines and shading represent mean parameter value + 95% CI across all white matter tracts for each cohort. (cingulum, amygdala), and interhemispheric (corpus callosum) functions, consistent with
neurocognitive domains previously reported as affected in NSC.
L onaitudinal Findinas * No differences were observed between suture types or surgical approaches (CVR vs. strip/spring),
9 g suggesting global white matter dysfunction in NSC rather than localized effects. Genetic factors
« LME models revealed significantly greater decreases in MD, AD, and RD in NSC patients vs. controls across multiple tracts may contribute independently to white matter differences.
« Key tracts with significant differences included: corpus callosum splenium, corona radiata, SLF, external capsule, cingulum, internal capsule, forceps major, ILF, and amygdala WM (Figure 5, Table 1).
* No significant differences between suture types or surgical approaches.
; w0 0 0 CONCLUSIONS
x107° x107° x107°
- 0-051 1. NSC patients show greater baseline diffusivity vs. controls, suggesting altered baseline white
Sagittal o _
matter microstructure.
Figure 1. Representative DTI with JHU white matter tractography atlas overlay. = 0004
& 2. Following surgery, patients show significantly greater decreases in MD, AD, and RD across
8 multiple major WM tracts, potentially reflecting accelerated maturation.
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Figure 5. Effect sizes () for longitudinal diffusion changes in NSC vs. controls. Red = adjusted p<0.05.
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