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Relationship of brain and skull in pre- and postoperative
sagittal synostosis
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Abstract

Models of vertebrate skull evolution stress the coordinated developmental relationship between the skull and the
brain that it houwses, Thi dudy investigates the relatiorship between altered skullmorphology ard brain morphology
in premature fusion of the cranial sagittal suture {isolated sagittal synostosis; 155), a condition associated with
dysmorphology of both meurocranium and brain. Although the skull displays a more normal shape following recon-
structive cranial vault surgery, effects of this surgery on the brain have not been investigated. Landmark coordinate
data were collected from three-dimersional magnetic resonance imaging recomnstructions of the brain in a sample
of 155 patients and an age-matched unaffected cohort. These data were analysed using Euclidean distance matrix
analysis (EDMA). Results show that the brain in 55 is dysmorphic preoperatively, displaying a posteriorly directed
neural expansion that does not 'worsen' with growth, Postoperatively, the brain in 155 displays a more globular
shape overall as compared with the preoperative morphology, but differs from normal inits subcortical morphology.
These results show that the 155 brain iz altered following meurocranial surgery, but does not more dosely approxim ate
that of unaffected individuals. This suggests that although the brain is affected by manipulation of the skull, it
retains a growth pattern that is, at least in part, independent of the skull.
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