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! Craniosynostosis
2 Conventional Neural Network (CNN)
% Long Short-Term Memory (LSTM)
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4 Craniosynostosis

S suture

b close

7 sagittal synostosis

8 metopic synostosis

% unilateral coronal (unicoronal) synostosis
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10 Artificial Intelligence (Al)

1 cranial index (CI)

12 cranial vault asymmetry index (CVAI)
13 anterior-midline width ratio (AMWR)
14 anterior—posterior width ratio (APWR
15 left-right height ratio (LRHR)

16 Decision Tree (DT)

17 Support Vector Machine (SVM)

18 K-Nearest Neighbor (KNN)
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19 3D morphable models (3DMMs)
20 Convolutional Mesh Autoencoders (CMAs)
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Abstract

If you've touched a baby's head or skull, you've probably noticed the soft parts on their head. The
reason for this softness is that the newborn's skull consists of several separate plates with
completely separate seams, which is due to the creation of space for the growth of the brain as well
as the flexibility of the head during childbirth, and over time until the baby is 18 to 24 months old,
these plates become completely tight and closed. Therefore, the skull of babies has many
completely open seams such as the longitudinal, the front transverse, the rear transverse, the frontal
seam and the frontal malleus, which should separate the bones of the skull and create space for the
child's brain to grow. Craniosynostosis is a type of congenital defect, which is called premature
closure of one or more fibrous joints between the bones of the skull of the baby (cranial sutures),
in this case, the baby's skull closes before the brain is fully formed. As the brain continues to grow
despite the closure of the cranial sutures, the head becomes misshapen. Complications caused by
craniosynostosis: abnormalities in the shape of the face and head, delay in the child's longitudinal
growth, cognitive disorders, vision problems and eye movement disorder. The main goal of this
research is to identify craniosynostosis in infants. For this purpose, convolutional neural networks
(CNN) and long short-term memory (LSTM) with accuracy of 91.4% along with some cranial
indices with accuracy 0f 88-96% have been used to identify craniosynostosis in infants. It has been
tried efficiency of proposed approach is increased to perform the identification process.

Keywords: Craniosynostosis, Convolutional neural networks, Long short-term memory.



