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Case

� 3mo girl with hypotonia, hypotonic facies, 1+ symmetric DTR. What 
is the most likely diagnosis?
a.       Congenital muscular dystrophy
b.       Myotonic dystrophy
c.       SMA1
d.       Nemaline rod





Stem not giving this picture



OR this picture



What is this?





Dystrophinopathies
Duchenne Muscular Dystrophy
Becker Muscular Dystrophy



Dystrophinopathies

� By convention, if boy stops walking before age 12, this is Duchenne 
Muscular Dystrophy (DMD)

� If they remain ambulatory after their 16th birthday, are typically 
considered to have Becker Muscular Dystrophy (BMD) 

� Anything in between is an intermediate phenotype

� Some centres transition to using Dystrophinopathies as the term

� Dystrophinopathies are X-linked disorders 



Dystrophinopathies: Epidemiology

� Duchenne Muscular Dystrophy
� 1:3500 live male births but newborn screening places the incidence 

closer to 1:5000 live male births
� Mean lifespan 19 years traditionally, now greater than 25 years (with 

multidisciplinary team management and corticosteroid use) 

� Becker Muscular Dystrophy
� Incidence 1/10th-1/5th of DMD 
� Prevalence 60-90% more than DMD



DMD: Clinical Features

� Boys often present between 3-5 years of age
� Delayed motor milestones and falls, difficulty running and jumping
� Gain motor milestones through 6-7 years of age, progressive weakness after
� Wheelchair before age 12, historically

� Examination
� Calf hypertrophy
� Mild lordotic posture
� Waddling of gait
� Poor hip excursion during running
� Head lag when pulled from sitting from supine
� Partial Gower maneuver when rising from floor.



DMD: Clinical Features

� Joint contractures in ankles – early (while ambulating) 
� Then hips, knees, elbows, and wrists

� Kyphoscoliosis 

� Pulmonary Function Declines

� Cardiac Involvement
� Sinus Tachyardia, Atrial/Ventricular Arrythmias – Typically from Cardiac Fibrosis and Dilated Cardiomyopathy

� Cognitive involvement
� 30% develop intellectual disability (Verbal IQ > Performance IQ) 

� ADHD (10-15%)

� Autism Spectrum Disorder (3-6%)

� Obsessive Compulsive Disorder (5%)

� Endocrine: Osteoporisis

� Ophthalmology: Cataracts 



DMD: Treatment

� Corticosteroids
� Prolong walking, transient increase in muscle strength, reduce falls, improve 

pulmonary function, decrease scoliosis, may improve cardiac and cognitive function
� No consensus on time of treatment (5-7yrs of age vs 3-4, prior to losing milestones) 
� No optimum dosing

� 1) prednisone 0.75mg/kg/d
� 2) deflazacort 0.9mg/kg/d
� 3) prednisolone 0.75mg/kg/d for 10 days, alternating
� 4) prednisone 2.5mg/kg to 5mg/kg every Friday and Saturday

� Receive immunizations prior, start Vitamin D and have family dietary counseling. 
� May still confer benefit after loss of ambulation



Becker Muscular Disease (BMD): Clinical 
Features

� Large variability in weakness 

� May begin as early as 5-6 years of age or may start in 5th-6th decade

� Any male patient with a limb-girdle pattern of weakness at any 
age should be evaluated for a dystrophinopathy irrespective of 
family history



BMD: Clinical Features

� Cardiac involvement does not correlate with skeletal muscle disease.
� Early referral with regular follow up from cardiologist is important. 

� Pulmonary involvement typically milder than DMD

� Cognitive function is typically normal, but learning disabilities 
slightly more common



Dystrophinopathy gene carriers

� Young girls rarely can present with phenotype identical to DMD, usually 
from skewed X-Chromosome inactivation. 

� CK may be elevated in 30-60% of carriers

� 40% of carriers had symptoms or signs of dystrophinopathy
� Muscle weakness 17%
� Dilated Cardiomyopathy 8%-14%

� All female first degree relatives of patients with DMD or BMD should 
undergo DNA analysis, and if tested positive, should be evaluated for 
evidence of weakness or cardiac involvement



Dystrophinopathies: Diagnosis

� Mutations in DMD, encoding 
dystrophin
� Found in Skeletal, Cardiac, 

and Smooth Muscle Fibres, 
Cortical, Purkinje, Schwann, 
Glial, Retinal and Renal 
Cells. 



Dystrophinopathies: Investigations

� CK
� Elevated 10-20x (typically >3000 U/L)

� ALT, AST
� Elevated from muscle involvement (GGT will typically be normal)

� DNA analysis of dystrophin gene is first diagnostic procedure

� EMG: myopathic motor units 



Dystrophinopathies: Mutations

� Out of frame mutations (Reading frame disrupted)
� Truncated mRNA that is rapidly degraded 
� Absence of dystrophin in muscle � DMD

� In frame mututations (Reading frame is maintained)
� Shorter and less stable dystrophin
� More often a BMD phenotype

� 20-30% of cases, the mother does not test positive for the mutation
� High rate of de-novo mutations
� False maternity
� Germ-line mosacism

� Negative testing in a mother does not preclude the possibility of an affected 
boy in the subsequent pregnancy



Dystrophinopathies Mutations



6 y.o. male with referred to your office for mild hypotonia and query autism.  The 
patient is extremely shy and avoids eye contact and on occasion has been seen 
flapping his hands, however he does have 1-2 friends at school and plays well with 
others once comfortable doing so.  He struggles at school and is being held back in 
grade 1 for an extra year.  

• What is the most likely 
diagnosis ?

• How does it manifest in 
females?  In adults?



6 y.o. male with referred to your office for mild hypotonia and query autism.  
The patient is extremely shy and avoids eye contact.  He struggles at school 
and is being held back in grade 1 for another year.  

• What is the most likely diagnosis ?
– Fragile X syndrome, FMR1 gene, CGG trinuc repeat
– Premutation 55-200, fragile X >200

• How does it manifest in females?  In adults with premutation?
– Females: excessive shyness, primary ovarian failure esp if premutation (25%), 

decreased fertility, may have learning disabilities
– ADULTs with FXTAS: tremor, ataxia, parkinsonism, progressive dementia



Name 5 genetic conditions with associated 
ASD (more common)



� Fragile X
� 20-50% of boys will have ASD

� TSC
� 25-60% 

� 15q syndrome

� Rett

� 22q11 deletion syndrome

� NF1

� Smith-Lemli-Opitz

� Cerbral folate deficiency

� Biotinidase deficiency

� PKU



Name the syndrome





Miller Dieker

� Defect in 17p (17p13.3 deletion)

� Agyria and microcephaly

� Poor feeding

� Craniofacial defects

� Cardiac defects

� Genital abnormalities

� Case example: term infant with hypotonia, abnormal MRI



� Name 3 primitive reflexes and when they extinguish







Name 10 causes of acquired microcephaly

� Normal HC at birth with subsequent microcephaly



Single gene defects
� Rett syndrome
� Aicardi-Goutieres
� Ataxia telangiectasia
� Cockayne syndrome
� Cohen syndrome
� X-linked lissencephaly with abnormal genitalia

Contiguous gene deletion: 
� Miller Dieker syndrome

Inborn errors of metabolism
� Congenital disorders of glycosylation
� Mitochondrial disorders
� Peroxisomal disorders
� Glucose transporter defect
� Menkes
� Congenital disorders of amino acid metabolism
� Organic acidemia

� “Acquired”
� Injuries: traumatic, HID, Ischemic stroke, hemorrhagic stroke
� Infections: congenital HIV encephalopathy, meningitis, encephalitis
� Toxins: lead poisoning, chronic renal failure
� Deprivation: hypothyroidism, anemia, congenital heart disease, malnutrition





Side effects of valproic acid

� Other than nausea, weight gain, terratogenicity, hepatotoxicity, and 
thrombocytopenia, name 8 side effects of VPA



� Dose related
� Alopecia
� Peripheral edema
� Tremor (esp if combo w/ lamotrigine)
� Weight gain
� Thrombocytopenia

� Idiosyncratic
� Pancreatitis (1:40 000)
� Encephalopathy
� Hepatoxocitiy (1/49 000 in pts >2 years monotherapy) or 1/7000)
� Hyperammonemia
� SLE
� Fanconi syndrome
� Terratogenicity



ADHD treatments
Class Examples Side effects

Stimulants Dextroamphetamine
Methylphenidate
Modafinil

insomnia, decr appetite, weight 
loss, depression, psychosis, 
rebound phenomenon, cardiac

SNRIs
Selective norepinephrine 
reuptake inhibitors

Atomoxetine (Strattera) GI symptoms, weight loss, mild 
increase in BP/ HR, 

TCAs Amytriptyline, 
imipramine, clomipramine

ECG abnormalities, overdose 
fatal, anticholinergic effects (dry 
mouth, constip, blurred vision), 
mild increase in diastolic BP

Antidepressants Fluoxetine, citalopram, 
sertraline
Buproprion, venlafaxine

irritability, insomnia 

Alpha2-agonists Clonidine, Guanfacine sedation, hypotension, dry 
mouth 



In a patient with febrile seizures, name 4 
risk factors for febrile seizures and 4 for 
future risk of epilepsy

Febrile Seizure Risk Factor Epilepsy Risk Factor
Family history of febrile seizures Family history of epilepsy
<18 months of age Abnormal neurodevelopment
Low peak temp Complex febrile seizure
Short duration between fever and seizure Short duration between fever and seizure



Motor
    Tonic-clonic
    Other motor
Non-Motor (Absence)      

Unknown Onset

Motor
Non-Motor

focal to bilateral tonic-clonic

 Generalized OnsetFocal Onset

Motor
   Tonic-clonic
    Other motor
Non-Motor

ILAE 2017 Classification of Seizure Types Basic Version 1

Unclassified 2

1  Definitions, other seizure types and descriptors are listed in the accompanying paper & glossary of terms

2  Due to inadequate information or inability to place in other categories

Aware Impaired
Awareness 

From Fisher et al. Instruction manual for the ILAE 2017 operational 
classification of seizure types. Epilepsia doi: 10.1111/epi.13671



Motor
   tonic-clonic
   clonic
   tonic
   myoclonic
   myoclonic-tonic-clonic
   myoclonic-atonic
   atonic
   epileptic spasms2

Non-Motor (absence)
   typical
   atypical
   myoclonic
   eyelid myoclonia
   

Unknown Onset

Motor Onset
   automatisms
   atonic2

   clonic
   epileptic spasms2

   hyperkinetic
   myoclonic
   tonic
Non-Motor Onset
   autonomic
   behavior arrest
   cognitive 
   emotional 
   sensory    

focal to bilateral tonic-clonic

 Generalized OnsetFocal Onset

Aware Impaired
Awareness 

Motor
  tonic-clonic
   epileptic spasms
Non-Motor
  behavior arrest

ILAE 2017 Classification of Seizure Types Expanded Version1

Unclassified3

1   Definitions, other seizure types and descriptors are listed in the 
     accompanying paper and glossary of terms.

2  These could be focal or generalized, with or without alteration of awareness

3  Due to inadequate information or inability to place in other categories
From Fisher et al. Instruction manual for the ILAE 2017 operational 
classification of seizure types. Epilepsia doi: 10.1111/epi.13671



Symptoms Medical Term
  

automatic behaviors automatisms

emotions or appearance of emotions emotions

extension or flexion postures tonic

flushing/sweating/piloerection autonomic

jerking arrhythmically myoclonus

jerking rhythmically clonus

language or thinking problems, deja vu cognitive

lid jerks eyelid myoclonia

limp atonic

numb/tingling, sounds, smells, tastes visions, 
vertigo

sensations

pausing, freezing, activity arrest behavior arrest

thrashing/pedaling hyperkinetic

trunk flexion spasm

Key Seizure Signs and Symptoms?



Rules for Classifying Seizures (1 of 2)

Onset: Decide whether seizure onset is focal or generalized, using an 80% confidence level.  

Awareness: For focal seizures, decide whether to classify by degree of awareness or to omit awareness as a classifier.   

Impaired awareness at any point: A focal seizure is a focal impaired awareness seizure if awareness is impaired at 
any point during the seizure.
 
Onset predominates: Classify a focal seizure by its first prominent sign or symptom. Do not count transient behavior 
arrest.

Behavior arrest: A focal behavior arrest seizure shows arrest of behavior as the prominent feature of the entire 
seizure.  
 
Motor/Non-motor: A focal aware or impaired awareness seizure maybe further sub-classified by motor or non-motor 
characteristics.  Alternatively, a focal seizure can be characterized by motor or non-motor characteristics, without 
specifying level of awareness. Example, a focal tonic seizure.



Optional terms: Terms such as motor or non-motor 
may be omitted when the seizure type is otherwise 
unambiguous.
 
Additional descriptors: It is encouraged to add 
descriptions of other signs and symptoms, suggested 
descriptors or free text. These do not alter the seizure 
type. Example: focal emotional seizure with tonic right 
arm activity and hyperventilation.
 
Bilateral vs. generalized: Use the term “bilateral” for 
tonic-clonic seizures that propagate to both 
hemispheres and “generalized” for seizures that 
apparently originate simultaneously in both.

Rules for Classifying Seizures (2 of 2)

Atypical absence: Absence is atypical if it has slow onset or offset, marked changes in tone or EEG spike-waves at 
less than 3 per second. 

Clonic vs. myoclonic: Clonic refers to sustain rhythmical jerking and myoclonic to a regular unsustained jerking.

Eyelid myoclonia: Absence with eyelid myoclonia refers to forced upward jerking of the eyelids during an absence 
seizure.



Name the syndrome

Mode of inheritance

Enzyme effected



� Smith Lemli Opitz

� AR

� DHCR7 gene
� 7-dehydrocholesterol reductase



� Name 6 inherited metabolic diseases associated with strokes or 
stroke-like episodes



1. Homocystinuria

2. Fabry disease

3. Organic acidopathies (methylmalonic, propionic, isobaleric, glutaric aciduria)
� Type I and II glutaric aciduraia

4. Ornithine transcarbomoylase deficiency (OTC deficiency)

5. MELAS

6. CDG type 1a

7. Familial hemiplegic migraine



Case

� A child with new onset narcolepsy.

� Name secondary causes of narcolepsy



� Primary brain tumors such as craniopharyngioma

� Head injury

� Encephalitis

� Myotonic dystrophy type 1

� Niemann-Pick disease type C 

� NMO 



TABLE 11-3

Childhood Narcolepsy Pharmacotherapy

Copyright © 2018 American Academy of Neurology 49

Sleep-Wake Disorders of Childhood
              

Kotagal, Suresh

CONTINUUM: Lifelong Learning in Neurology23(4, 
Sleep Neurology):1132-1150, August 2017.

doi: 10.1212/CON.0000000000000504

https://journals.lww.com/continuum/Fulltext/2017/08000/Sleep_Wake_Disorders_of_Childhood.16.aspx


Name the head shape





Most common craniosynostosis syndrome?



Pfeiffer syndrome

The most common craniosynostosis syndromes are Crouzon, Pfeiffer and Apert.



Case
� 23 month old infant with known T21 presents with acute 

onset hemi-body weakness, with upper motor neuron pattern. 
Has been unwell for 1 week, now afebrile and no infectious 
symptoms, but appears dehydrated. 

� Angiogram shows the following picture

� What is the most likely diagnosis?





Trisomy 21
� most common chromosomal aneusomy

� characterized by numerous abnormalities including: 
� characteristic facies, heart and gastrointestinal defects, immunological 

and pulmonary diseases, dermatological problems, epilepsy, 
ophthalmological and hearing problems, and obesity. 

� Neurological features
� Generalized Hypotonia
� mental Retardation
� seizures
� Moya Moya
� Dementia
� cerebral calcifications
� atlanto-axial instability



Moya Moya
� most frequent cause of stroke in asian children

� progressive narrowing of the distal ICA and proximal 
circle of Willis with secondary collateralization

� may occur with any progressive vascular occlusion 
(inherited or acquired)

� Etiology
� inherited - MYMY1, MYMY2, MYMY3
� T21, Tuberous sclerosis, Williams syndrome
� Sickle cell, progeria
� NF-1 (especially if received radiation)
� inflammatory - cns angiitis, meningitis
� vasculopathy - Kawasaki, anticardiolipin antibody, 

factor V Leyden, polyarteritis nodosa, Behcets SLE



� Clinical features
� in childhood: TIA, headache, alternating hemiplegia, occasionally DD and poor feeding
� in adulthood: SAH and intraventricular hemorrhage
� most frequent cause of stroke in Asian children
� Natural History: progressive narrowing, colateralization and ischemia, pediatric cases 

usually advance to stage V within 10 years, hemmorhagic Moya Moya as a poorer 
prognosis

� Treatment
� treat underlying disorder (e.g. anticoagulation in prothrombic state)
� surgical: EDAS - encephalo-duro-arterio-synangiosis



Just a Few Neurocutaneous 
Conditions



Previously healthy 3 y.o. presents to ER with focal onset 
seizure with impaired awareness (partial complex seizure).

• Diagnosis?

• How inherited?

• Name 3 associated 
CNS signs/symptoms

• Name 2 other systems 
that can be involved



• Diagnosis?
– Hypomelanosis of Ito

• Gene?
– Not known, Xp11 locus maybe
– Mosaicism, multigene?
– Sporadic or AD inheritance

• Name 3 associated CNS signs/symptoms
– Hemimegalencephaly (ipsilateral)
– Macro or microcephaly
– Seizures
– MR abN-cortical dysplasia
– Mental retardation (50%)
– Higher risk brain tumour

• Name 2 other systems that can be involved
– Eyes – hypopigmentated
– MSK – hemihypertrophy, scoliosis
– Cleft palate
– Renal
– Cardiac – cong heart disease
– Hair – alopecia, thin, hypertrichosis; dental; nails
– (Genetic – chromosomal abN)

(FLAIR) T2-weighted image shows 
dilated Virchow-Robin spaces, 
abnormal myelination of the centrum 
semiovale.



Case: what is this? Suspected 
diagnosis?



11. Acoustic Schwannoma

Synonyms
• Neurilemoma
• Neurinoma



Schwannomas - Clinical

• Paraspinal
– Incidental

• Spinal nerve
– Radicular pain 
– Signs of nerve root/spinal cord compresion

• 8th CN
– Hearing loss
– Tinnitus
– Occasional vertigo
– Bilateral = hallmark of NF2

– Pain: think schwannomatosis

Motor symptoms are uncommon
2o/2 schwannomas favoring 
sensory nerve roots



Schwannomas - 
Imaging

MRI
• Well circumscribed, sometimes cystic, often 

heterogenously enhancing mass
• Vestibular

– Often display a classic “ice-cream-cone” sign
– Tapered intraosseous “cone” exiting in the internal auditory canal, and 

internal auditory canal expanding out to a rounded cerebellopontine 
angle mass

• Parasinal and head and neck
– May be associated with bone erosion (sometimes see on 

plain x-ray)
– Paraspinal: may show dumbbell shape (constriction at 

neural exit foramen)

If Schwing-ommas



NF-1

NIH Diagnostic Criteria for NF1
Clinical diagnosis based on presence of 2/7 of the following:

• 6 or more café-au-lait macules over 5 mm in diameter in prepubertal 
individuals and over 15mm in greatest diameter in postpubertal 
individuals.

• 2 or more neurofibromas (any type) or 1 plexiform neurofibroma.
• Freckling in the axillary or inguinal regions.
• 2 or more Lisch nodules (iris hamartomas).
• Optic glioma.
• A distinctive osseous lesion such as sphenoid dysplasia or thinning of 

long bone cortex, with or without pseudarthrosis.
• First-degree relative with NF-1

Sphenoid Wing/boney lesion
Family
Axillary freckling

Café-au-lait
optic glioma
2 or more Lisch nodules (Iris hamartomas)

Plexiform neurofibroma



CAFE SPOT
Café-au-lait spots.
Axillary or inguinal freckling.
neuroFibroma (two or more) or plexiform neurofibroma (one).
Eye hamartomas (Lisch nodules).

Skeletal abnormalities, e.g. sphenoid dysplasia, leg bowing.
Positive family history. †
Optic Tumour (optic nerve glioma)

Diagnostic criteria 





Spot Diagnosis



Clinical Features: Skin



Tuberous Sclerosis

Pneumonic – 
HAMARTOMAS

Hamartoma (cortical 
tubers)
Adenoma sebaceum
Mitral regurgitations
Ash-leaf spots
Rhabdomyoma
Tuberous Sclerosis
dOminant inheritance
Mental retadardation
Angiomyolipoma (kidney)
Subependymal nodules, 
SEGA

Pneumonic – ASHLEAFS
Ashleaf spots
Shagreen patches
Heart rhabdomyosarcomas
Lung hamartomas
Epilepsy from cortical 
tubers
Angiomyolipoma (kidney)
Facial angiofibroma
SEGA, subependymal 
nodules



CNS
-Learning disability (50%)- autism, ADHD
-Glioneuronal hamartomas (cortical tubers), subependymal nodules, subependymal giant 
cell astrocytomas
-Mass effect symptoms, such as hydrocephalus and papilledema
-Seizures or infantile spasms. An example can be found HERE.
Kidneys
-Angiomyolipomas (60-80%), renal cysts
-Renal cell carcinoma (rare)
Lungs
-Lymphangioleiomyomatosis (lung parenchyma replacement with cysts)
Heart
-Rhabdomymomas (50%)
SKIN
-Dermatologic sign= 95% of TSC
-Facial angiofibromas, periungual fibromas, hypomelanic macules, forehead plaques, 
Shagreen patches
-Minimal to no risk of malignant transformation of skin lesions
-Skin lesions tend to increase in size and number through puberty, and then tend to 
stabalize over time
Eyes
-Astrocytic hamartomas (retinal)
-Coloboma, angiofibromas of eyelids, papilledema

Common findings

https://www.youtube.com/watch?v=B7DBiJ7zvkk


Clinical Features

• Brain
– Cortical tubers
– Cortical dysplasia
– Subependymal nodules [SENs] 
– Subependymal giant cell astrocytomas [SEGAs]
– Seizures
– Intellectual disability/developmental delay
– Autism





SEGA

• Unilateral or bilateral
• Develop from benign 

subependymal nodules 
(hamartomas) near foramen of 
Monro



Clinical Features

• Heart
– Rhabdomyomas
– Arrhythmias

• Lung
– Lymphangioleiomyomatosis [LAM]

• Kidney
– Angiomyolipomas
– Cysts
– Renal cell carcinomas



Diagnostic Criteria: Clinical
Major Features Minor Features
Facial angiofibromas or forehead 
plaque

Multiple randomly distributed 
pits in dental enamel

Nontraumatic ungal or periungal 
fibromas

Hamartomatous rectal polyps

Hypomelanotic macules (>3) Bone cysts

Shagreen patch (connective tissue 
nevus)

Cerebral white matter radial 
migration lines

Multiple retinal nodular hamartomas Gingival fibromas

Cortical tuber Nonrenal hamartomas

Subependymal nodule Retinal achromic patch

SEGA Confetti skin lesions

Cardiac rhabdomyomas Multiple renal cysts

Lung Lymphangioleiomyomatosis 
(LAM)

Renal angiomyolipoma

Definite Diagnosis
�2M or 1M +2m

Probable
�1M +1m

Possible
�1M or >2m





Thanks Kim Smyth



1. What is the exam finding and 
underlying defect?

1. List a differential diagnosis for this 
finding

1. What syndrome is associated with this 
finding?

1. Name one genetic and one non-genetic 
investigation you would order for this 
child.



Answer slide

1. What is the exam finding and underlying defect?
• Asymmetric crying face, absence or hypoplasia of depressor anguli 

oris muscle

Image source:



Answer Slide

1. Differential Diagnoses for Newborn with asymmetric crying facies (NACF)?
• Rule out UMN pattern weakness (stroke)
• Cranial Nerve 7 injury (i.e. traumatic >>>Bell’s palsy, tumor/mass)
• Developmental facial paralysis:  Mobius Syndrome, GoldenHar Syndrome
• NACF (really is its own distinct diagnoses referring to hypoplasia of depressor 

anguli oris muscle)

1. What syndromes are associated with this finding?
• 22q11 deletion (14%)
• Cayler Cardiofacial Syndrome
• Rare associations with neuroblastoma, NF1 reported

1. Name one genetic and one non-genetic investigation you would order for this child.
• ECHO and genetic test for 22q11.2 deletion (FISH)

• Also hearing test
• Could consider B-scan ultrasound to confirm absence of muscles?



Hypoplasia Depressor Anguli Oris

• Lin  et al.(1997):  50 patients with hypoplasia
–  70% had other anomalies

• Head/neck (48%), heart 44%, MSK 22%, GU 24%, CNS 
10%, GI 6%, FTT 10%, psychomotor retardation 6% (3)

• Casken et al. 2004:  35 cases
– 45% had other anomalies

• Cerebral/cerebellar atrophy, mental and motor 
retardation, MSK, GU, cranial bone defects



Cayler Syndrome
• Absence or hypoplasia of depressor anguli oris muscle 

plus
• Cardiac defect

– ASD or VSD> Tetrology Fallot
• Rarely microcephaly, micrognathia, microphthalmos, 

mental retardation
• Typically Autosomal Dominant inheritance
• Cayler Syndrome is most commonly associated with 

being part of 22q11 deletion syndrome (along with 
DiGeorge, velocardiofacial syndromes, Goldenhar) ….

• I.e. it is a spectrum



Headaches

• https://www.ichd-3.org/

https://www.ichd-3.org/


Case

• 2 year old, otherwise well, developmentally 
normal child

• Stubs toe while running
• Sudden cessation of activity, turns pale, falls to 

the floor, and has generalized tonic then clonic 
activity for 15-20 seconds

• Returns to baseline rapidly

• Most likely diagnosis?



Breath holding spells
• Brief episodes of change in autonomic function with loss of 

consciousness in toddlers. 
• Benign, non volitional, paroxysmal events
• Seen in approximately 5% of children. Family history in 20-35%. 

Cyanotic more common
•   Are cyanotic and pallid forms. Commonly present at 6 to 18 

months with variable frequency. Resolves by 3 to 4 years; rare 
over 6 years.   

• Usually precipitated by brief (15sec) crying in response to pain, 
anger, frustration or minor trauma followed by cessation of 
breathing and child then goes limp. In some cases short 
anoxic-clonic seizures may follow.  

• Pallid are more associated with sudden pain or fright. Child lets 
out a brief gasp then becomes pale during a short loss of 
consciousness. The body stiffens and brief clonic jerks can be 
seen. Spell lasts less than 1 minute. Child more likely to be 
fatigued or sleep afterwards.  





Investigations
• CBC
• iron studies
• EEG - if frequent consider video monitoring
• EKG +/- echocardiogram
• Imaging not warranted unless worsening and 

not responding to treatment. or associated 
with other abnormalities. 



Treatment 

• Education and support
• Iron supplementation: ferrous sulfate, 5-6mg/kg/day (elemental)
• 5mg/kg of elemental ferrous sulfate divided tid.
• Liquid ferrous sulfate- Fer in sol is liquid with 150mg/ml. = 30 mg elemental 

fe / ml. Can Give in water or juice. 
• 300mg of ferrous sulfate = 60 mg elemental iron (20%)

Iron for breath holding spells:
• To investigate the effect of iron therapy breath holding spells, in a clinical 

trial 41 children were give ferrous sulfate solution orally in a dosage of 6 
mg/kg per day for 3 months. At the end of this period 28 patients had taken 
the medication regularly. 21 ( 75%)of children showed no more spells, 4(14%) 
responded moderately (more than 50% reduction in attacks/month), and 3 
(11%) poorly (less than 50% reduction in attacks/ month) to the therapy. 
Results of this study confirm that iron therapy is effective in the treatment of 
breath holding spells. (Cochrane review)



Case

• 15 y/o otherwise healthy F, singing at an 
assembly, slumps to the ground slowly, and 
found to have generalized convulsions with 
incontinence

• After the event, she endorses ocular 
phenomenon preceding the event, including 
tunnel vision.



• https://youtu.be/DOHGXoiS_Dk

https://youtu.be/DOHGXoiS_Dk




Some diagnostic criteria for fun



MECP2

• Diagnostic criteria:
– The diagnosis should be considered when there is postnatal deceleration of head growth observed (but not mandatory)
– Required for typical/classic Rett syndrome

• A period of regression followed by recovery or stabilization
• All of the main criteria and all of the exclusion criteria

– Supportive criteria are not required, although often present 
– Required for atypical or variant Rett syndrome

• A period of regression followed by recovery or stabilization
• 2 of the 4 main criteria
• 5 of the 11 supportive criteria

• Main criteria
– Partial or complete loss of acquired purposeful hand skills
– Partial or complete loss of acquired spoken language or language skill (babble).
– Gait abnormalities: impaired (dyspraxic) or absence of ability
– Stereotypic hand movements: hand wringing/squeezing, clapping/tapping, mouthing, and washing/rubbing 

automatisms
• Exclusion criteria for typical Rett syndrome

– Brain injury secondary to peri- or postnatal trauma, neurometabolic disease, or severe infection 
– Grossly abnormal psychomotor development in the 1st 6 months of life, with early milestones not being met

• Supportive criteria for atypical Rett syndrome (currently or at any time)*
– Breathing disturbances when awake
– Bruxism when awake
– Impaired sleep pattern
– Abnormal muscle tone
– Peripheral vasomotor disturbances
– Scoliosis/kyphosis
– Growth retardation
– Small cold hands and feet
– Inappropriate laughing/screaming spells
– Diminished response to pain
– Intense eye communication - “eye pointing”















Provisional Tic

– Single or multiple motor and/or vocal tics are present 
– The tics have been present for less than 1 year since 

the first tic onset 
– The onset is before age 18 years 
– The disturbance is not due to the direct physiologic 

effects of a substance (eg, stimulants) or a general 
medical condition (eg, Huntington disease or postviral 
encephalitis) 

– Criteria have never been met for Tourette’s disorder 
or persistent (chronic) motor or vocal tic disorder



Persistent (chronic) tic
– Single or multiple motor or vocal tics, but not both, 

have been present at some time during the illness 
– The tics may wax and wane in frequency but have 

persisted for more than 1 year since first tic onset 
– The onset is before age 18 years 
– The disturbance is not due to the direct physiologic 

effects of a substance (eg, cocaine) or a general 
medical condition (eg, Huntington disease or postviral 
encephalitis) 

• Criteria have never been met for Tourette’s 
Disorder 



Tourettes

– Both multiple motor and 1 or more vocal tics have 
been present at some time during the illness, 
though not necessarily concurrently. 

– The tics may wax and wane in frequency but have 
persisted for more than 1 year since first tic onset 

– The onset is before age 18 years 
– The disturbance is not due to the direct 

physiologic effects of a substance (eg, cocaine) or 
a general medical condition (eg, Huntington 
disease or postviral encephalitis)


