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* Normal head circumference at birth :
Range from (32 —-37)cm
* rate of growth of head circumference

2cm/ month > 15t three months of life
lcm /month > 4 -6 months of age
0.5cm /month >  6—12 months of age
10to 12 cm in first year

47 cm at 1 year of age

49 cm at 2 years of age
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Definition

e Borderline microcephaly — Occipitofrontal circumference (OFC)
between 2 and 3 standard deviations (SD) below the mean for age,
seX, and gestation

 eModerate microcephaly — OFC between 3 and 5 SD below the mean
for age, sex, and gestation

* eSevere microcephaly — OFC =5 SD below the mean for age, sex, and
gestation
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Microcephaly

Definition HC <3 SD for age, sex, race, G/A

Congenital MC :MC present at birth or by 36 wk
Symmetric (proportionate)MC or asymmetric MC

Isolated MC or syndromal or complex MC
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We can classify microcephaly simply according to :

** Time of onset :
( congenital or postnatal)

% It's pathogenesis :
(1y > genetic) or (2y > environmental /acquired )

Microcephaly can be isolated, with no other obvious abnormalities, or it may be
associated with other anomalies, which is termed syndromic
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Primary microcephaly or Genetic microcephaly

* (At birth microcephaly) Usually have no malformation, has mendelian
pattern of inheritance (AR. XL. AD)

 Specific genetic syndrome Trisomy, cornelia de langue, Cri-du chat
(5P)
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Secondary microcephaly
(non genetic)

<
Radiation

Torch > Prenatal
Drug (Alcohol, PHT) )

Hyperthermia
Meningitis, encephalitis
Metabolic dx
Malnutrition

HIE

trauma

RIS B W N



@ | /" Pediatric Congress Professor Amirhakimi PS> ysal sl 1395 aillluga aySiS ganjlmy | 2

PSS aennnis gank

Thellm 14-17 May 2024-Fars-Shiraz s = B VY Cllgas,l YA YO L

Scalected causes of microcaephhaly

Isolated microcepiraly Neurocoanatbtomiic abmormalities
associated wwith microcepbhhaly

Autosomal recessive (multiple types)

Autosomal dominant rMeural tube defects (g, anaencephaly,

hyvydramnerncephaly,., encephalaocelae)
=limked microcephaly
Holoprosaencaephaly

Chromosonmal abmnormalities amnd
syndromes

Aatrtelaencephaly (aproserncephaly)

Lissencephaly

Trisomies (eg, 21, 1=, 13=2]
Schizencephaly
MHMomnosSomy 1p32a deletion
Polymicraogywria
Seckel syndrome
Pachvawria (macrogyrial)
Smith-Lemli—-Opitz syndrom e
Fetal braim disruption segueaerice
Williams-Beuwuren syndrome (Fgll1l.232

deleticomn) Metabolic disorders
Cormnelia de Lanagas syndrome rMatermal diabetes mellitus
rMiller-rieker lissencephaly syndrome Inmtreated matermal phenyvlketornuuria

17 1=2.= delet -
« e eleticon) Phenylketonuria

W o F—Hi [l o m =3 - - -
= . s @rm Ssyndiro = 4 Methwlmalonic aciduria

deletiam])

. Citrullimemia

Cri-du-chat symndrome (Spl5.2

deletiam]) rMeurormnal ceraoid lipofuscimnosis

Moww at-Wilson syndrome Enwviromnmental causes

Rubimnsteimn-Tavbhi syndrom e

Congenital infectoiorn (g,
Adcardi-Gouti@res syndrome cytomegalowvirus, herpes simplex wvirus,
rubella, varicella, to<oplasmosis, HIW,

Cockayne syndrome sypophilis, enteraowirus, Zika wirus)

Bloom swyrndrome Meninaitis

Arngasliman syrndromee

Im utero drug or toxin exposure (g,
alcohol, cobacco, mMmarijuana, Ccocaine,
opioid, antineoplastic agents,
antiepileptic agents, radiation,
tolusnael

Paerimatal imsult (eg, hvpoalycemia,
hyvypothwroidism, hvwpopituicarism,
hypoadrenalism)

Aanoxiadischemia

Copyrights apply
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Etlology

* |n retrospective study in germany

* eGenetic or presumably genetic (eg, numerical chromosome aberrations,
microdeletions/duplications, monogenic disorders, genetic syndromes) — 29 % |

» oPrenatal and perinatal brain injury (eg, teratogenic exposure, maternal disease,
birth complication) — 27 % percent

* oCraniosynostosis —2 %
» ePostnatal brain injury (eg, infarct, encephalitis, nonaccidental trauma) — 2 %
« eUnknown etiology —41 %
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Evaluation (Hx)

e Birth history (G/A, birth HC)

Prenatal history(drug or toxic or radiation

exposure, chronic disease, infection

Natal history(asphyxia, infection, icter, admission)

Post natal history (hospital admission, trauma ,CNS infection,...)

Development
Other organ problem(CHD,RENAL,....)
Family history
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* What is most important points in P/E?
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* Note the child alertness

* Look for any dysmorphic features

e Child posture & symmetry of the movements

* Inspect the skin for neuro cutaneous stigmata

* Note the child overall growth , generally small or only head small

* Height & weight & plot in the growth chart

e Skull shape, suture, fontanel

* General P/E(eye, hepatosplenomegaly, skin, heart, GU, general appearance)
* Neurologic exam

* HC of parent and sibling
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Clinical manifestation

Wide spectrum
Decerebration to fine motor dysfunction
Severe autism to mild hyperkinesia
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Work up

Serology for Torchs

FBS ,T4 ,TSH

Amino-acid screening (PKU , serin)
Organic acid ,lactate , ammonia
CT — brain calcification

MRI — CNS structural disorder
Chromosome study ,genetic study
Phenylalanine in serum of mother
HIV in mother, patient
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[reatable cause of microcephaly

PKU , few metabolic disease
Chronic hypoglycemia
Diet-induced hypochloremic metabolic alkalosis

Hypothyroidism
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Macrocephaly
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Definition HC > 2 SD (age, sex, race, G/A)

For infants age <6 months, when there is an increase in OFC of >2
cm/month
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Macrocephaly

* Macrocrania
* Megalencephaly
* Hydrocephaly
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Increased braim (megalencephaly)

Increased blood

Anatomic

Familial megalaencephaly

Meurocutanesous disorders (g,
neurofibromatosis, tuberous sclerosis,
limnear sebaceous Newvus syndromese,
Sturge-Weber svndrome, Klippel-

Trenaunay-WYWebeaer syndrome, basal cell
Nnewus syvndrome syndroame])

Autism spectrum disorder
Achondroplasia

Cerebral gigantism (Sotos syndrome)
Fragile ¥ svndrome

2PTEN hamartoma syndromes (eaqg,
Cowden/Bannavan-Rilev-Ruwvalcaba
svndrome)

Metabolic

Hemorrbaage (intrawventricular,
subdural, epidural, subarachnoid)

Arteriovenous malformation

Increased bone

Bone marrow expansion (=g,
thalassemia major)

Primary bone disorders (2g, skeletal
and cranial dysplasias such as
achondroplasia, osteogeneaesis
imperfecta, cleidocranial dysostosis,
metaphyseal dysplasia,
osteopeaetrosis, hvperphosphatasia)l

Increased intracranial
pressure

Leukodystrophies (eg, Alsexander
disease, Canavan disease
megalencephalic leukoaencephalopathy)

Lysosomal storage disorders (eg, Tayv-—
Sachs, mucopolysaccharidosis,
gangliosidosis)

Organic acid disorders (eg, glutaric
aciduria)

Increased cerebrospinal fluid

Idiopathic (pseudotumor cerehri)

Infecbion or inflammation (=g,
meningitis)

Toxins (g, lead)

Metabolic abnormalities (eg, wvitamin
A deficiency or excess,
galactosemia)

Mass lesions

Hydrocephalus=

Benign enlargeament of the subarachnoid
Sspace

Hydranencephaly

Choroid plexus papilloma

Intracranial cyst
Intracranial tumor

Intracranial abscess

= Refer to UpToDate topic on hyvdrocephalus for imnformation about the causes of

hvdrocephalus.

Copyrights apply
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Most common cause of macrocephaly

* Hydrocephaly , subdural effusion

* Macrocrania ; thalassemia, chondrdysplasia

* Megalencephaly

e Leukodystrophy

* Neurocutaneous syndrome : neurofibroma

* Benign enlargement of the subarachnoid space
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History

1. Birth HC and gestational age

2 . Growth & development

3 . Family Hx of neurologic or neuro cutaneous disorders
4 . History of trauma or infection or IVH

5 . Family HX of macrocephaly

6. Symptoms of increased ICP (vomiting ,irritability ,developmental
regression )
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Physical Exam

Birth HC, HC chart

P/E of parent for neurocutaneous disease

Measure HC of parents & siblings

Opht (disc, maculae, chorioretinitis, cataract ,sunset eye )
Skull : Fontanel (ICPT), suture ,scalp vessel

Neurologic exam and Development

Skin

Hepatosplenomegaly , skeletal anomalies

SOk G I e
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Work up

Brain sono — ventriculomegaly ©

MRI

or Cin MRI

CT (brain calcification)
Metabolic
Genetic
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Curve characteristics:

= HC curve crossed = 2 centiles (> 2 SD)
[blue arrows] above the mean.

= HC curve passes above the 97 centile.

- ———————— —

| S ———

/
/
1~
Head circumference (cm)
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Benign enlargement of the subarachnoid space

* Benign enlargement of the subarachnoid space (also called benign extra-axial
fluid, idiopathic external hydrocephalus, extraventricular hydrocephalus, and
benign subdural effusion) is another cause of macrocephaly

* 16 percent of infants with macrocephaly
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Benign enlargement of subarachnoid space
Normal birth HC

Maximum size ( 290% at age 5-12month)

Hypotonia (mild)

Normal psychomotor development

Imaging is necessary to make the diagnosis

Brain sono ,CT or MRI

demonstrates enlargement of the subarachnoid space in the frontal or
frontoparietal areas with a prominent interhemispheric fissure and normal
ventricles

No specific treatment good outcome

DDX : child abuse and chronic subdural effusion, glutaric aciduria
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Benign extra-axial fluid of infancy

Axial Ti-weighted image of a term infant who presented with
increasing head circumference =97t percentile for age. The infant
was otherwise well-appearing, had no concerning symptoms, and
was developing normally. The family history was positive for
macrocephaly. Brain MRI demonstrates enlargement of the anterior
subarachnoid space with mild ventriculomegaly consistent with
benign extra-axial fluid of infancy (also called "benign external
hydrocephalus™).

MRI: magnetic resonance imaging.

Copyrights apply
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Treatment of hydrocephaly

e Acetazolamide
e Furosemide
VP shunt
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Thank You For Your Attention
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