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METHODS

BACKGROUND
• Nonsyndromic craniosynostosis has been 

associated with neurocognitive and 
behavioral deficits 

• Children with metopic synostosis have 
been described to have more behavioral 
difficulties, including ADHD and autism 

• Evidence of differences between suture 
types has been mixed and due to the 
variability in sample size, age, and 
assessment metrics, conclusions have been 
limited

• Parents of children ages  6-18 years old 
with surgically corrected metopic and 
sagittal synostosis were recruited

• Demographic factors: age at surgery, age 
at testing, type of surgery, sex, race, 
parental education attainment, and 
household income

• Behavioral assessment completed
⁃ Conners-3: ADHD

⁃ Social Responsiveness Scale-2: ASD
⁃ Behavior Rating Inventory of 

Executive Function-2: Executive 
Function

⁃ Child Behavior Checklist: Overall 
emotional and behavioral problems

METHODS (CONT.)
• Raw scores are converted to standardized 

T scores 
• Whether borderline clinical levels were 

reached or exceeded were compared 
between children with metopic and 
sagittal synostosis 

• ANCOVA was conducted to determine 
the difference in behavioral scores while 
controlling for sociodemographic risk, 
age at surgery, surgery type, and IQ 

RESULTS
• There were 106 patients, 60 with metopic 

synostosis and 46 with sagittal synostosis 
• Children with sagittal synostosis were 

younger (8.4 ± 2.1 vs 10.1 ± 3.6 years, 
p<0.001) at the time of assessment.

• There was no difference in the average 
age at surgery (SS: 6.8 ± 5.1 vs MS: 9.3 ± 
7.8 months) 

• More children with metopic synostosis 
had problems with executive function 
(Table 1)
- Emotional regulation index: 33.3% vs 

17.4%, p=0.03
- Global executive composite: 31.7% vs 

17.4%, p=0.05
• More children with metopic synostosis 

had features of ASD: 
- Restricted interests and repetitive 

behaviors: 30.0% vs 10.9%, p=0.01

RESULTS (CONT.) RESULTS (CONT.)

CONCLUSIONS

Table 1. Behavioral 
assessment scores and 
proportion of children who 
reached or exceeded 
borderline clinical levels

Table 2. Differences in 
scores between children 
with metopic and 
sagittal synostosis

•More children with sagittal synostosis had 
somatic complaints (15.2% vs 8.3%, 
p=0.04

• Higher scores among children with 
sagittal synostosis for (Table 2): 
- Somatic Complaints: 57.6 ± 1.0 vs 

54.9 ± 0.9, p= 0.05
- Rule Breaking: 55.3 ± 0.8 vs 52.5 ± 

0.7, p=0.02
- Externalizing Problems: 52.3 ± 1.9 vs 

46.9 ± 1.8, p=0.04
• Multivariate linear regression showed 

sagittal synostosis associated with 
somatic complaints (p=0.05), rule 
breaking (p=0.01), and externalizing 
problems (p=0.05)

• Different behavioral difficulties are seen 
in nonsyndromic craniosynostosis based 
on suture subtype 

• Children with metopic synostosis have 
more difficulties with executive function 
• Children with sagittal synostosis have 

more difficulties with regulation 
emotions, such as rule breaking and 
externalizing behavior 


