Head Circumference in Autism is Enlarged From 2 to 3 Years of Age
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Objective: Due to the relatively late age of clinical diagnosis of autism, the early brain pathology of children with autism has remained largely unstudied. The increased use of retrospective measures such as head circumference, along with a surge of MRI studies of toddlers with autism, have opened a whole new area of research and discovery (Courchesne, 2004). It is found that an unexpectedly large proportion of autistic children have large heads. Autism most commonly appears by 2 to 3 years of life, at which time the brain is already abnormally large (Courchesne et al., 2003). This raises the possibility that brain overgrowth begins much earlier, perhaps before the first clinically noticeable behavioral symptoms (Courchesne et al., 2003). In children younger than 3 and a half years old, we aimed to investigate the head circumference (HC) difference between autistics, patients with disruptive behavior disorder and without any diagnosis and to explore the critical periods of age that the enlargement is significant. 
Method: All patients (n:90) younger than 43 months old ([15-43], mean:30.88±8.06), with at least one psychiatric symptom and without serious medical illness or severe motor retardation are included. Clinical evaluation of all patients is made comprehensively. DSM-IV (APA, 1994) is used to make psychiatric diagnosis. Attention deficit disorders, conduct disorders are grouped in disruptive behavior disorders (DBD). Autistic group is compared with children who were diagnosed DBD and with the group without any DSM-IV diagnosis.  Autistic behavior checklist (ABC) is given and HC is measured in a standart way (Neyzi et al., 1978) and percentile is recorded as Likert type, from 1 to 11. 
Results: According to DSM-IV; 31.1% (n:28) were diagnosed as autism (AU), 15.6% (n:14) disruptive behavior disorder (DBD) and 17.8% (n:16) had no diagnosis (ND). These three groups revealed a significant difference in HC (p:0.01) (AU: 6.64±2.58; DBD: 4.86±1.87; ND:4.44±1.78). Post hoc analysis showed a significant difference between AU and ND (p:0.005), while the difference between AU and DBD was nearly significant (p:0.051). When we explored the difference in HC between AU and non-AU according to age groups, we found a significant difference only in group who were 2-3 years old (n:43) (p<0.000), but not in the group younger than 2 (n:20, p>0.05) and older than 3 years of age (n:27, p>0.05). On the other hand, we didn’t found a significant correlation between ABC symptom severity and HC (p>0.05). 
Table 1. Head circumference percentile of age groups with or without diagnosis of autism

	Age groups
	Head Circumference Percentile

	
	Autistic

(n) Mean ± SD
	Non-autistic

(n) Mean ± SD
	Total

(n) Mean ± SD

	Younger than 24 months (a)
	(7) 5.14 ± 2.11
	(13) 6.23 ± 2.48
	(20) 5.85 ± 2.36

	Between 24-36 months (b)
	(14) 7.29 ± 2.46
	(29) 4.24 ± 2.11
	(43) 5.23 ± 2.63

	Older than 36 months (c)
	(7) 6.86 ± 2.96
	(20) 5.10 ± 1.58
	(27) 5.56 ± 2.11

	Total


	(28) 6.64 ± 2.58
	(62) 4.94 ± 2.15
	(90) 5.47 ± 2.41
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(a) p>0.05; (b) p<0.000; (c) p>0.05                                                                                                        Figure 1. Head circumference percentile of diagnosis groups 
(DBD: Disruptive behavior disorders) p:0.01
Discussion: Recent studies have now shown that abnormal brain overgrowth occurs during the first 2 years of life in children with autism (Courchesne, 2004). This finding was not a consequence of recognizable medical disorders and suggests that pervasive developmental disorders (PDD) are sometimes associated with abnormal physical development (Woodhouse et al., 1996). By 2-4 years of age, the most deviant overgrowth is in cerebral, cerebellar, and limbic structures that underlie higher-order cognitive, social, emotional, and language functions (Courchesne, 2004). Excessive growth is followed by abnormally slow or arrested growth. Deviant brain growth in autism occurs at the very time when the formation of cerebral circuitry is at its most exuberant and vulnerable stage, and it may signal disruption of this process of circuit formation. The resulting aberrant connectivity and dysfunction may lead to the development of autistic behaviors (Courchesne, 2004). Increased brain volume in autism appears to be driven mainly by an unexplained white matter enlargement (Herbert et al., 2004). In both high-functioning autism and developmental language disorder (DLD) enlargement localized to the radiate white matter (all lobes in autism, all but parietal in DLD), whereas inner zone white matter compartments showed no volume differences from controls. Furthermore, in both autism and DLD, later or longer-myelinating regions showed greater volume increases over controls. Radiate white matter myelinates later than deep white matter; this pattern of enlargement thus is consistent with striking postnatal head circumference percentile increases reported in autism. No distinct temporal lobe abnormalities of volume were observed once head size was controlled for (Bigler at al., 2003). Temporal lobe abnormalities that may be associated with autism are likely to be more related to functional organization within the temporal lobe than to any gross volumetric difference (Bigler at al., 2003). These findings suggest an ongoing postnatal process in both autism and DLD that is probably intrinsic to white matter, that primarily affects intrahemispheric and corticocortical connections, and that places these two disorders on the same spectrum. Our results support that the significant enlargement in HC in autistics becomes obvious after 2 years of age and the difference decelerates after age 3. Although the autistic symptom severity is not correlated with HC, abnormally accelerated rate of growth may serve as an early warning signal of risk for autism.
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