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Microcephaly, a disproportionally small head size defined as occipitofrontal circumference at or below −3 standard deviations (SD), is an important neurological sign usually associated with developmental delays and intellectual disability

http://www.inserm.fr/


• Reduction in brain volume  

• Good correlation with occipitofrontal circumference  

• OFC < 3rd centile or more than 2 SD below the mean for sex, age, 
and ethnicity. 

Microcephaly 

Roche et al. [Pediatrics 1987;79:706-712]  
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Microcephaly is associated with a reduction in brain volume and often intellectual and/or motor disabilities. Microcephaly is defined as an occipito-frontal head circumference (OFC) 2 or more standard deviations below the mean for age and sex using the new Roche et al. [Pediatrics 1987;79:706-712] chartThe pathogenesis of microcephaly is heterogeneous, ranging from genetic causes to environmental factors that can have an impact on developmental processes that inﬂuence brain size.Microcephaly is defined as a head circumference more than two standard deviations below the mean for gender and age. Congenital microcephaly is present at birth, whereas postnatal microcephaly occurs later in life. Genetic abnormalities, syndromes, metabolic disorders, teratogens, infections, prenatal, perinatal, and postnatal injuries can cause both congenital and postnatal microcephaly. Evaluation of patients with microcephaly begins with a thorough history and physical examination. In cases of worsening microcephaly or neurological signs or symptoms, neuroimaging, metabolic, or genetic testing should be strongly considered. Any further studies and workup should be directed by the presence of signs or symptoms pointing to an underlying diagnosis and are usually used as confirmatory testing for certain conditions. Neuroimaging with magnetic resonance imaging (MRI) is often the first diagnostic test in evaluating children with microcephaly. Genetic testing is becoming more common and is often the next step following neuroimaging when there is no specific evidence in the history or physical examination suggesting a diagnosis. Microcephaly is a lifelong condition with no known cure. The prognosis is usually worse for children who experienced an intrauterine infection or have a chromosomal or metabolic abnormality. Zika virus has rapidly spread since 2015, and maternal infection with this virus is associated with microcephaly and other serious brain abnormalities. Microcephaly has become much more prevalent in the news and scientific community with the recent emergence of Zika virus as a cause of congenital microcephaly.



• Intellectual deficiency and microcephaly  
– 11% ID in OFC < -2 SD and 51% in OFC < - 3 SD 

• Risk of ID is increased when microcephaly + IUGR 

• Risk of cerebral palsy 
– 21.4% in OFC <  -2SD 

– +++ Postnatal Microcephaly (progressive) > Congenital Microcephaly  

• Risk of Epilepsy  
– 40.9% in OFC < -2SD 

– +++ Postnatal Microcephaly (progressive) > Congenital Microcephaly  

• Risk of ophthalomological / auditory deficiency 
– 6.4% in patients with severe microcephaly (<−3 SD) 

– ++ Syndromal microcephalies 

 

Incidence and neurological outcome in microcephaly 

Watemberg et al. 2002 
Abdel-Salam et al. 2000 

applewebdata://223A979F-AC6C-4CC4-A91E-FAAA62433310/#_ENREF_9
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• 1- Classifications 
• 2-Diagnostic approach 
• 3- MRI clues 

 

Microcephaly : Major neurological sign 

The phenotype of microcephaly is variable and the spectrum 
of associated disorders is large, with more than 900 
disorders comprising  the clinical sign ‘microcephaly’  

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=5483622_children-04-00047-g001.jpg


Microcephaly : Aetiological classification  

Syndromal Non syndromal 

+ extracranial malformations  
and/or  
• facial dysmorphism 
• Vision impairement 
• Hearing impairement 
 

Any condition that affects important processes of brain growth, such as 
progenitor cell proliferation, cell differentiation, and cell death, can induce 
microcephaly.  

Genetics Metabolic  Exogenic 

Teratogens 

Fetal 
infections 

Perinatal 
damage 

Craniostenosis 
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Anomalies leading to microcephaly may exclusively affect cerebral development (non-syndromal microcephaly) or may be associated with extracranial malformations and/or facial dysmorphism (syndromal microcephaly).Syndromal microcephaly is associated with a large number of conditions. Some can be diagnosed, or at least suspected, based on their characteristic facial dysmorphism, and others can be searched for using databases of genetic disorders. The nosology of (syndromal) microcephaly is extraordinarily complex and requires expertise. Microcephaly can be stratified into genetic causes, those associated with syndromes or a known constellation of symptoms, secondary to insults to neuronal development including toxins, metabolites, and infections, and proportional microcephaly. 



Microcephaly : classification according to the onset 

Evident at birth 

normal OFC at birth  
and then the relative OFC 
drops to a value < 2SD 
below the mean. 

Primary congenital 

Postnatal Prenatal 

normal OFC at 2nd trimester 
and then the relative OFC 
drops to a 
value < 2SD below the mean 

These terms do not imply distinct aetiologies. 
Both primary and secondary microcephaly can be acquired or 
genetic. 

Secondary (acquired) 
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Presentation Notes
Microcephaly may be evident at birth (primary microcephaly) or postnatally (secondary microcephaly). The child with secondary microcephaly has a normal OFC at birth and then subsequently the relative OFC drops to a value more than 2SD below the mean. These terms do not imply distinct aetiologies. The distinction of primary and secondary microcephaly enables clinicians to rank the likelihood of a putative diagnosis according to disease prevalence.Patients with primary congenital microcephaly have been described as having congenitally small but architecturally normal brains (thus distinguishing them from microcephaly associated with MCD), typically associated with nonprogressive mild mental retardation. The cause has been presumed to be genetic. In contrast, acquired microcephaly is presumed to result from brain injury, such as that associated with hypoxic-ischemic injury, intracranial infection, or metabolic disease; head size is initially normal but decreases as a result of brain injury.La microcéphalie est un signe neurologique important défini par la présence d’un petit périmètre crânien à la naissance (microcéphalie congénitale) ou plus tard dans la vie (microcéphalie acquise ou post natale). Les méthodes de mesure du périmètre crânien sont en annexe 1. Les enfants présentant une microcéphalie postnatale ont un périmètre crânien normal à la naissance mais celui-ci ne grandit pas à une vitesse normale, aboutissant à une cassure de la courbe du périmètre crânien (for review (Hanzlik and Gigante 2017),(Abuelo 2007)). Une microcéphalie survient soit en raison d’une anomalie du développement cérébral (malformative ou non) ou en raison d’un arrêt de la croissance. Toutefois, la définition de la microcéphalie n’est pas homogène, ce qui pose parfois des problèmes d’interprétation de la limite de la pathologie (Leviton et al. 2002) (Opitz and Holt 1990). De façon usuelle, la microcéphalie est définie en postnatal par la mesure du périmètre crânien ou circonférence occipito-frontale inférieure à 2 déviations standard (DS) en dessous de la moyenne pour l’âge et le sexe(Roche et al. 1987). En réalité, c’est la microcrânie qui est mesurée par l’évaluation du périmètre crânien. De plus, la majorité des individus ayant un périmètre crânien petit (à -2DS) n’ont pas la moindre atteinte cognitive ou neurologique. De ce fait, certains auteurs préfèrent individualiser le concept de microcéphalie sévère définie par un périmètre crânien inférieur à – 3DS 



Evaluation of patients with microcephaly  

Obtain Neuroimaging 
  

• CT often non-specific but does have a strong 
prognostic value if abnormalities 

• MRI more sensitive, gold standard 
• Repeated MRI > 2 years recommended given 

complete myelination at this age. 
• In severe microcephaly < 3SD, abnormal 

findings on MRI is 80% vs. 43% less severe 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=2744281_znl0350969040001.jpg


Microcephaly : MRI clues 

Maternal PKU 

KIF11 ASPM WDR62 

ZivaV 

FOXG1 

PNPK PHGDH 
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Congenital Microcephaly with a Simplified Gyral Pattern: 
Associated Findings and Their Significance 

width of gyri < depth of sulci width of gyri = depth of sulci 

Mildly simplified Moderately simplified Severely simplified 

width of gyri > depth of sulci 

A strong correlation between the degree of microcephaly, the volume of white 
matter, and the presence of a simplified gyral pattern 
No correlation with the abnormalities of the corpus callosum, size and structure of 
posterior fossa contents, and myelination 

Adachi AJNR Am J Neuroradiol. 2011  

Grading system for sulcation  
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If the width of the gyri was less than the depth of the sulciif the width of the gyri was equal to the depth of the sulci,if the width of the gyri was greater than or equal to the depth of the sulci.Gyrus: A convolution on the surface of a cerebral hemisphere caused by the infolding of the cerebral cortex. The gyri are bounded by crevices in the cortex called sulci.cerebral sulci a groove or furrow; a linear depression, calcarine sulcus a sulcus of the medial surface of the occipital lobe, separating the cuneus from the lingual gyrus / central sulcus fissure of Rolando.MR images of 119 patients with clinically diagnosed microcephaly wereretrospectively reviewed, focusing on the degree of microcephaly, simplification of gyri, white matter volume, abnormalities of the corpus callosum, size and structure of posterior fossa contents, and myelination. Associations among the findings were evaluated by using the Spearman correlation coefficient and the Fisher exact test.RESULTS: Among 7 patients with mild, 42 with moderate, and 70 with extreme microcephaly, a significant correlation was identified between a greater degree of microcephaly and both a greaterdegree of simplified gyration and decreased white matter volume. The severity of the callosal anomalyshowed a lower but still significant correlation with the severity of microcephaly. Degree of hypoplasiaof posterior fossa structures, delay in myelination, and abnormality of the basal ganglia did not correlatewith the degree of microcephaly.CONCLUSIONS: A strong correlation was found between the degree of microcephaly, the volume ofwhite matter, and the presence of a simplified gyral pattern. These associations should be consideredwhen attempting to use neuroimaging for segregation and classification of patients with microcephaly.We defined a grading system for sulcation on thebasis of the method of van der Knaap et al.11 In a normal pattern, gyriand sulci are branched appropriately for age according to publishedstandards.12,13 The gyral pattern was considered mildly simplified ifthe width of the gyri was less than the depth of the sulci, moderatelysimplified if the width of the gyri was equal to the depth of the sulci,and severely simplified if the width of the gyri was greater than orequal to the depth of the sulci. If the severity of simplification varied indifferent parts of the cerebrum, we used the grade of the most severearea for evaluation. None of the patients whose scans we studied hadmyelination patterns compatible with premature birth; therefore, itseems extremely unlikely that immature sulcation was mistaken forsimplified sulcation.



Diagnostic work-up in microcephaly  

Isolated  
Progressive  

microcephaly 

Metabolic  

Craniostenosis 

Clastic  
events 

Teratogens 

Fetal 
infections 

Perinatal 
damage 

+ Ocular 
abnormalities  

+ Posterior 
Fossa 

Abnormalites  



OFC at birth 
31 cm 

P Sonigo 

Fetal infection CMV 

Fink KR, Radiographics. 2010 Nov;30(7):1779-96.  

Fetal MRI at 32sd WG : vacuolization of the temporal horn and heterogenous WM 
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Presentation Notes
On sagittal scans  the dilatation of the temporal horns are related with  temporal cysts The polymigrogyria is suggestive of a early second trimester infectionHere you can see  the  dilatation  and vacuolization of the temporal lobeThe white matter signal is hyperintense and heterogenous

http://www.ncbi.nlm.nih.gov/pubmed?term=Fink%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=21057120


Fink K R et al. Radiographics 2010;30:1779-1796 

1st trimester 
• ventriculomegaly 

with severe loss of 
volume, 

• lissencephaly, 
• periventricular and 

cortical calcification   

Mid 2nd trimester  
 
• schizencephaly  
• periventricular 

calcification 
 
 

3rd trimester  
• patchy periventricular 

white matter lesions  
• normal gyration 
 

MR imaging findings of fetal CMV infection  
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MR imaging findings of early fetal CMV infection. microcephaly, ventriculomegaly with severe generalized loss of volume, lissencephaly, and periventricular and cortical calcification (arrows).mid second trimester fetal CMV infection. large right parietal schizencephaly and foci of high signal intensity (arrows), a finding indicative of periventricular calcification.patchy periventricular white matter lesions (arrows), mild ventricular prominence, and normal gyration.



Fetal infection ZikaVirus 

P Sonigo 

brain circumference (-4.5 SD), at 23+5 GW,  
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Microcephaly and Zika virus: neonatal neuroradiological 
aspects 

Microcephaly 100% 
Skull telescoped with 
overriding of bones 100% 

Decreased cerebral 
mantle 100% 

Increased subarachnoid 
space 100% 

Lissencephaly 100% 
Ventriculomegaly 100% 
Brain stem atrophy 0 
Cerebellar atrophy 0 

Spinal atrophy 0 
Schizencephaly 0 
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Skull MRI with craniofacial disproportion, increased subarachnoid space, and corpus callosum hypoplasia. The brainstem, cerebellum, and spinal cord are preservedSkull MRI shows telescoped skull, lissencephaly, hypoplasia of the corpus callosum, and calcifications of the basal gangliaa Overriding of the cranial bones, cerebral atrophy, and anarchic distributed coarse calcifications; the excess skin as a result of the decrease in skull volume. b CT scan with gross calcifications in the basal ganglia and subcortical cortical transitionHypertensive ventriculomegaly with gross parenchymal and basal ganglia calcifications

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4882355_381_2016_3074_Fig2_HTML.jpg
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https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4882355_381_2016_3074_Fig3_HTML.jpg
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Risk of microcephaly is about 1% if the mother is infected by ZIKV 
in the first trimester of pregnancy 

• This risk seem low compared to other viral infections 
associated to birth defects  

– 13% of Primary CMV infections 

– 38%-100% for Congenital rubella syndrome if the mother is infected 
during the first trimester  

– 10% Parvovirus B19  

• However, the rate of contamination is very high (66-73%) 

– Vs 1-4% for CMV, < 10/year for Rubella, or 0.6-1.2% for Parvovirus  

 
 
 

Cauchemez S, Lancet. 2016 May 21;387(10033):2125-2132 

Association between Zika virus and microcephaly in 
French Polynesia 2013-2015 
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Presentation Notes
risk of microcephaly was about 1% if the mother was infected by ZIKV in the first trimester of pregnancy.However, a major difference between ZIKV and these infections is that the incidence of ZIKV can be very high during outbreaks (e.g. 66% of the population in French Polynesia26 and 73% on the island of Yap24). This contrasts with estimates for cytomegalovirus (1–4% in pregnant women)38, rubella (<10 cases in pregnant women per year in France)39 or parvovirus B19 (0.61–1.24% in women of childbearing age)40. So, although ZIKV infection is associated with a relatively low foetal risk, the fact that it can infect a substantial proportion of a population makes it an important source of concern for public health.

https://www.ncbi.nlm.nih.gov/pubmed/26993883
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4882355_381_2016_3074_Fig2_HTML.jpg


• After neuroimaging, there is no universal testing 
recommended  

• Further studies directed by the presence of signs or 
symptoms  
– Maternal PKU  
– Amish lethal microcephaly  
– Phosphoglycerate Dehydrogenase Deficiency  

• In patients with MIC and DD, the prevalence of an 
underlying metabolic disorder ranges from 1–5%.  

Genetic and metabolic work-up 

Presenter
Presentation Notes
After neuroimaging, there is no universal testing recommended. Any further studies and workup should be directed by the presence of signs or symptoms pointing to an underlying diagnosis and are usually used as confirmatory testing for certain conditions. These studies may include specific metabolic testing when a strong clinical suspicion based on the physical exam or family history is suspected. Isolated microcephaly caused by metabolic disorders with no other signs is rare, with three noted exceptions: maternal PKU, Amish lethal microcephaly, and phosphoglycerate dehydrogenase deficiency. In patients with microcephaly and global developmental delay, the prevalence of an underlying metabolic disorder ranges from 1–5% but evidence is limited due to the rare nature of most metabolic disorders [23]. Further studies with electroencephalogram (EEG) and ophthalmology referral are only recommended with clinical signs or concerns. While routine EEGs are not recommended, parents of children with microcephaly should be given information on seizures and precautions due to the increased incidence seen in those with microcephaly [3].



Maternal PKU 

Levy J Pediatr. 1996 Jun;128(6):770-5. 

• Microcephaly  
• Delayed myelination.  
• Hypoplasia of the corpus callosum 

 
• + other malformations, including CHD, craniofacial abnormalities, 

intrauterine and postnatal growth retardation 

Metabolic  

Presenter
Presentation Notes
After neuroimaging, there is no universal testing recommended. Any further studies and workup should be directed by the presence of signs or symptoms pointing to an underlying diagnosis and are usually used as confirmatory testing for certain conditions. These studies may include specific metabolic testing when a strong clinical suspicion based on the physical exam or family history is suspected. Isolated microcephaly caused by metabolic disorders with no other signs is rare, with three noted exceptions: maternal PKU, Amish lethal microcephaly, and phosphoglycerate dehydrogenase deficiency. In patients with microcephaly and global developmental delay, the prevalence of an underlying metabolic disorder ranges from 1–5% but evidence is limited due to the rare nature of most metabolic disorders [23]. Further studies with electroencephalogram (EEG) and ophthalmology referral are only recommended with clinical signs or concerns. While routine EEGs are not recommended, parents of children with microcephaly should be given information on seizures and precautions due to the increased incidence seen in those with microcephaly [3].

https://www.ncbi.nlm.nih.gov/pubmed/8648535


Amish microcephaly: Long‐term survival and biochemical characterization, Volume: 152A, Issue: 7, Pages: 1747-1751,  

• Metabolic disorder related to a mitochondrial deoxynucleotide carrier 
(DNC/SLC25A19)  

• 2-ketoglutaric aciduria and lactic acidosis 
• Extremely rofound microcephaly (<−6 SD),  lissencephaly and PCH 

Amish Lethal microcephaly: Metabolic  

Rosenberg Nat Genet. 2002 Sep Kelley et al., 2002; Rajab Am J Med Genet A. 2007  
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Presentation Notes
Selected MRI images from patient (after birth A,B,E) and during follow up (C,D). Sagittal T1 (A) weighted sequences show severe microcephaly (frontal sloping), cerebellar atrophy, and a Dandy–Walker cyst (<arrowhead), and abnormal brain stem morphology (arrowhead>). Axial T1 (B) weighted sequences show the smooth pachygyric cortex (lissencephaly—>arrowhead) and poorly differentiated deep gray nuclei (<arrowhead). The coronal T1 weighted sequence (E) shows a thinned corpus callosum (arrowhead). Follow‐up studies (C) show progression of cerebellar atrophy and posterior fossa abnormalities noted earlier (arrowhead). Axial T1 weighted sequences (D) show the thickening of the calvarium (arrowhead down), cerebral atrophy (<arrowhead), and ventriculomegaly (>arrowhead) indicating continued loss of gray‐white matter thickness and ex vacuo ventricular enlargement. IF THIS IMAGE HAS BEEN PROVIDED BY OR IS OWNED BY A THIRD PARTY, AS INDICATED IN THE CAPTION LINE, THEN FURTHER PERMISSION MAY BE NEEDED BEFORE ANY FURTHER USE. PLEASE CONTACT WILEY'S PERMISSIONS DEPARTMENT ON PERMISSIONS@WILEY.COM OR USE THE RIGHTSLINK SERVICE BY CLICKING ON THE 'REQUEST PERMISSIONS' LINK ACCOMPANYING THIS ARTICLE. WILEY OR AUTHOR OWNED IMAGES MAY BE USED FOR NON-COMMERCIAL PURPOSES, SUBJECT TO PROPER CITATION OF THE ARTICLE, AUTHOR, AND PUBLISHER. 

https://www.ncbi.nlm.nih.gov/pubmed/12185364
https://www-ncbi-nlm-nih-gov.gate2.inist.fr/pubmed/17975804


 
• Severe developmental 

delay 
• Epilepsy  
• Intrauterine growth 

retardation   
• low serine levels in 

plasma and CSF  

 

Phosphoglycerate dehydrogenase deficiency (PHGDH) 

Metabolic  

Arch. Dis. Child. 1996;74:542–545. 
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PHGDH deficiency, an inborn error of serine metabolism, was first described by Jaeken et al. in 1996.20 Although serine can be synthesized with alternative pathways, reports of PHGDH deficiency were viewed as evidence that PHGDH and the pathway in which it serves are the major source of this nonessential amino acid because affected individuals have low serine levels in plasma and CSF despite the intact nature of those alternative pathways. These individuals are almost uniformly microcephalic and delayed in their development, and epilepsy and intrauterine growth retardation are common features.21



• Extreme end of the spectrum: a lethal MCA syndrome 
• Defective somatic growth  
• Microlissencephaly and cerebellar hypoplasia  
• Colloidon-like Icthyosis  

PHGDH and Neu Laxova  Metabolic  

Arch. Dis. Child. 1996;74:542–545. 
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Presentation Notes
The index individual is indicated in each pedigree by an arrow, and asterisks denote individuals whose DNA was available for analysis. Abbreviations are as follows: NND, neonatal death; and SB, stillbirth.(A) A babygram imaging of the index individual from family 2 shows small distorted calvarial bones without gross vertebral or tubular bone deformity.(B) A photograph of the index individual from family 3 shows microcephaly, generalized colloidon-like ichthyosis, a sloping forehead, a broad nose, large ears, a short neck, spastic long fingers, and fixed contractures of the extremities.(C and D) Axial (C) and sagittal (D) MRI of the index individual from family 3 shows a markedly atrophic and small brain with significant ventriculomegaly but normal appearance of the brainstem.

https://www-ncbi-nlm-nih-gov.gate2.inist.fr/pmc/articles/PMC4121479/figure/fig1/


• Genetic testing : next step after neuroimaging 
• WES is becoming more widely available in the 

evaluation of microcephaly.  
• Use of this technology found an etiology in 29% of 

previously evaluated and undiagnosed cases of 
microcephaly 

 
 

Genetic work-up 

Rump P., BMC Med. Genom. 2016;9:1–9; Morris Mol Cell Probes. 2015 Oct;29(5):271-81 
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Genetic testing is the new frontier in evaluating the etiology of microcephaly as both specific genetic testing and whole exome sequencing become more readily available. Studies have shown that genetic testing and chromosomal microarrays can determine an underlying cause of microcephaly in 15.3–52% of cases [24,25]. Currently, there is not enough evidence to support genetic testing in the evaluation of all cases of microcephaly, but it is often the next step following neuroimaging when there is no specific evidence in the history or physical examination suggesting a diagnosis [3,5]. Whole exome sequencing is becoming more widely available and is being studied in the evaluation of microcephaly. Use of this technology found an etiology in 29% of previously evaluated and undiagnosed cases of microcephaly [9].s a neurodevelopmental disorder that is characterised by microcephaly present at birth and non-progressive mental retardation. Microcephaly is the outcome of a smaller but architecturally normal brain; the cerebral cortex exhibits a significant decrease in size. MCPH is a neurogenic mitotic disorder, though affected patients demonstrate normal neuronal migration, neuronal apoptosis and neural function. Twelve MCPH loci (MCPH1-MCPH12) have been mapped to date from various populations around the world and contain the following genes: Microcephalin, WDR62, CDK5RAP2, CASC5, ASPM, CENPJ, STIL, CEP135, CEP152, ZNF335, PHC1 and CDK6. It is predicted that MCPH gene mutations may lead to the disease phenotype due to a disturbed mitotic spindle orientation, premature chromosomal condensation, signalling response as a result of damaged DNA, microtubule dynamics, transcriptional control or a few other hidden centrosomal mechanisms that can regulate the number of neurons produced by neuronal precursor cells. Additional findings have further elucidated the microcephaly aetiology and pathophysiology, which has informed the clinical management of families suffering from MCPH. The provision of molecular diagnosis and genetic counselling may help to decrease the frequency of this disorder.

https://www.ncbi.nlm.nih.gov/pubmed/26050940
https://www-ncbi-nlm-nih-gov.gate2.inist.fr/pmc/articles/PMC4121479/figure/fig1/


• Primary i.e evident by 32th WG, present at birth and 
non progressive  

• Incidence  
– 1 per million (Eastern countries) 
– 1/100,000 in consanguineous populations (Pakistan) 

• Microcephaly is the outcome of a smaller but 
architecturally normal brain 

• Genetic heterogeneity with 23 MCPH loci  
– 2 major genes ASPM and WDR62  
– Responsible for 55-60% of the mutated genes  

Autosomal Recessive primary microcephaly (MCPH): 

Mahmood Orphanet J Rare Dis. 2011; Letard P Hum Mutat. 2018 Mar;39(3):319-332.  
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Presentation Notes
Microcephaly in MCPH is primary i.e. it is evident by 32nd week of gestation, is present at birth, and is non-progressive [4,5,9,10]. Head circumference (HC) or occipitofrontal circumference (OFC) is the most common diagnostic tool for MCPH. It has been observed that HC ranges from 2 SD to 11 SD below the mean in MCPH patients with very mild interfamilial difference in degree of microcephaly [8,11-13].

https://www.ncbi.nlm.nih.gov/pubmed/?term=Autosomal+recessive+primary+microcephaly+(MCPH)%3A+clinical+manifestations%2C+genetic+heterogeneity+and+mutation+continuum
https://www.ncbi.nlm.nih.gov/pubmed/29243349


MCPH-5 : ASPM  MCPH 

US at 30 GW 
Sloping forehead 
 
MRI 31 GW : Delayed 
gyration (arrow) 

Simplified Gyral pattern 

• The most common form of MCPH World-wide 
• Protein-truncating mutations 

Bond J, Nat Genet. 2002;32:316–320; Mahmood Orphanet J Rare Dis. 2011; Letard P Hum Mutat. 2018 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Autosomal+recessive+primary+microcephaly+(MCPH)%3A+clinical+manifestations%2C+genetic+heterogeneity+and+mutation+continuum
https://www.ncbi.nlm.nih.gov/pubmed/29243349


MCPH-5 : ASPM  

9 months  

• Late-onset seizures 10%  
• Borderline-normal to severe ID.  
• Mild motor delay 50% patients.  
• Delayed Language development 

• Mutations distributed throughout the gene without any observed 
association of phenotypic severity with mutation position or type 

MCPH 

Presenter
Presentation Notes
Developmental milestones are sometimes normal, but usually mildly delayed. Children are not hypotonic and, in the absence of associated brain malformations, usually walk unsupported before age two years.Most children with MCPH have speech delay; they acquire language between ages three and four years when there are no associated brain malformations.The majority of individuals with MCPH have mild to moderate cognitive impairment; however, few data have been published on the cognitive function of individuals with molecularly confirmed MCPH. In individuals with MCPH5, full-scale IQ scores range from less than 40 to 70 and do not correlate well with OFC [Passemard et al 2009]; however, severe cognitive impairment has been observed in some [Bond et al 2003]. Few individuals are able to read or write.Individuals with MCPH have been described as cheerful, affable, and cooperative [Pattison et al 2000]; however, young children may show aggressive behavior [Passemard et al 2009].Infants and children with MCPH often have severe hyperactivity. Hyperactivity decreases in late childhood and is usually not a problem in adolescence.



MCPH2: WDR62 

variety of severe 
cortical malformations  
• microcephaly,  
• pachygyria with 

cortical thickening  
• hypoplasia of the 

corpus callosum 

• Protein-truncating distributed throughout the gene  
• Mutations include missense, deletions and premature 

terminations  

•Nature. 2010 Sep 9;467(7312):207-10. Bilgüvar K1 

MCPH 
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MCPH2: WDR62 

Additional cortical 
abnormalities  
• lissencephaly 
• polymicrogyria 
• Schizencephaly 

 
Traditionally regarded 
as distinct entities 

Yu TW Nat Genet. 2010 Nov; 42(11):1015-20. 
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Conclusion  

• Common clinical situation 
• A wide spectrum of evolution and aetiologies 
• Diagnostic work-up starts with an evaluation of the 

evolution of MIC and associated neurological and 
non neurological features 

• In cases of severe MIC or with neurological features 
not explained by clastic or toxic events, MRI may give 
some clues  

• Among the monogenic causes of primary Ar MIC, 
ASPM and WDR62 related MIC are the most 
common with distinct MRI patterns  
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