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Cerebral palsy
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CASE 1
6-year-old child

-Delayed attainment of milestones

-Difficulty in walking with progressive decline over 8 months

Birth details: Non- consanguineous marriage, G3P2A1, Elder sib, 9 year old is 
a girl child, alive and healthy. Second G was spontaneous abortion

Natal: FT, 2 Kg, IUGR, cried immediately

Symptomatic neonatal hypoglycemia documented once at 12 hours of life

NICU stay: 8 days 
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Case details

Development: 
• Global developmental delay
• Toe walking 2 years
• Speaking 3 years
• At 6 years: 
• Walks independent, partially dependent for 

ADL 
• SQ 75%

Spasticity:
• Only present in lower limb
• Upper limb and trunk normal
• No diurnal variation
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Development
Global developmental delay

Motor: Sitting at 12 months, walking with support on toes at 18 months, independent walking at 2 years
Fine motor: Spoon and cup handing by 2 years
Socio cognitive: Responding to name after a year, following one step command at 18 months, pretend play by 3 years
Language: One word with meaning 18 month, two word sentence at 3 year 

Current status (6years):

walks independently with toe walking and scissoring
Speaks in sentences
Partially dependent for ADL
Below average intelligence with a SQ of 75%
Hyperactivity and inattention 
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Gait and spasticity

• Stiffness of both lower lower limbs noted during second year of life
• Upper limbs and trunk were normal, he can independently get up and 

down the bed.
• No diurnal variation
• No history of seizures

Last 8 months: child had been progressive stiffness and frequent falls

Family: None affected
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Examination
• Weight: 14 kgs (<3rd centile)
• Height: 103 cm (<3rd centile)
• Head circumference: 46.5 cm (< 3rd

centile)

• Bilateral calf hypertrophy
• Gower signs was negative
• Spasticity in both lower limbs with brisk 

DTRS
• Clonus on right ankle, Left ankle had 

contracture
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Examination
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Investigations

• MRI brain: No specific shadows in 
right frontal region

• MRI spine: Normal

• Total CPK: 326

• SGPT: 184
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Case summary
• Progressive spastic paraparesis
• Motor delay with progression
• Intellectual disability
• Microcephaly
• Calf hypertrophy
• Non-specific MRI brain changes
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Differentials
Disorders Points in favour Points against

Cerebral palsy Global delay

Spastic paraparesis

Progressive

MRI brain not suggestive

Muscle dystrophy (DMD/ BMD) Motor delay with calf 

hypertrophy

CPK is not very high

Other muscle hypertrophy not 

seen

Metabolic disorder: 

Hyperargininemia

Spastic paraparesis which is 

progressive

No aversion to protein rich 

food

No seizures

Genetic:

a. Primary dystonia (Segawa

disease)

b. Hereditary spastic 

paraparesis

Progressive spastic paraparesis No diurnal variation
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Metabolic Investigations
Blood lactate: 28.9 mg/dl (4.5-19.8)

Blood ammonia: 155 mcg/dl (18.7-102)
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Urea cycle defect
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Differentiating different urea cycle defect

Vangala, Subrahmanyam & Tonelli, Alfred. (2007). Biomarkers, metabonomics, and drug development: Can inborn errors of metabolism help in 
understanding drug toxicity?. The AAPS journal. 9. E284-97. BLX

 M
AX H

OSPIT
AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL
BLX

 M
AX H

OSPIT
AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL



Final diagnosis

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL
BLX

 M
AX H

OSPIT
AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL

BLX
 M

AX H
OSPIT

AL



Literature review
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Arginase deficiency
• Hyperargininemia is a rare AR metabolic disorder caused by the deficiency of the 

enzyme arginase I.
• Incidence of 1 in 2 million live births. 
• The common phenotype is quite distinct from that of other urea cycle disorders
• Hyperammonemic encephalopathy is uncommon. 
• Manifest with insidious onset of spastic paraplegia, cognitive deficiency, and 

epilepsy during childhood. 
• Because of the slow progression of signs, the typical presentation of 

hyperargininemia can be mistaken for cerebral palsy 

Clinical Features and Neurologic Progression of Hyperargininemia. Pediatric Neurology 46 (2012).BLX
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Pathophysiology

• Majority of neurotoxicity of arginase deficiency is suspected to result from 
alternative conversion of arginine that leads to activation of Nitric oxide synthase.

• Increased levels of Nitric oxide and causing oxidative damage, and guanidino 
compounds including guanidine and guanidinosuccinic acid.

• Correlated with epileptogenic effects and cognitive decline due to disruptions in 
the GABA neurotransmission 
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Dietary restriction of protein

Providing essential aminoacids

Preventing metabolic decompensations of 

hyperammonemia with scavengers
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Learning points: Case 1 

• Spastic paraplegia has many differentials other than cerebral palsy

• History and MRI will give the clue that it’s a mimic

• Metabolic disorders though rare, are worth suspecting and 
investigating

• Appropriate management since early age might improve the disease 
course.
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Case 2

• A 9-month-old boy presented with:

-Delayed attainment of motor milestones

-Normal socio-cognitive milestones

-No history of seizures

Birth details: Non- consanguineous marriage, G6 P2 A4

Antenatal- gestational diabetes mellitus, hypothyroid, PIH

Natal: PT36 week, 2.4Kg, cried immediately, NNJ not requiring 
phototherapy.
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Case 2
Family: First sib, 11-year-old girl, alive and healthy
Four 1st TM miscarriages
Distant cousin, the girl had a history of neuro regression from the age of 4 years and 
expired at 11 years of age 

Development: Predominant motor delay

• Motor: able to hold head partially, not able to roll over (dev age around 4 months)
• Socio cognitive: Response to name present, stranger anxiety present (around 8 months) 
• Language: babbling present
• Vision and hearing: normal
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Clinical video:

Alert, active
Abnormal hand movement 
Rigidity
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Differentials:

• Dyskinetic cerebral palsy

• Metabolic disorder: Glutaric aciduria, Mitochondrial (Leigh’s disease)

• Other genetic disorder

Investigations:

MRI brain: Normal

Blood: Normal complete blood count, 

Thyroid profile, Vitamin B12

High uric acid (8 mg/dl)
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Differentials for uric acid abnormality

Disorder Symptoms Serum uric acid Excretion of uric acid 
in urine (uric 
acid/creat ratio)

1 Xanthine oxidase deficiency Hematuria and calculus in 
bladder

Low uric acid Low excretion

2 Molybdenum cofactor deficiency Severe 
neurodevelopmental 
delay with seizures

Low uric acid Low uric acid 
excretion
Increased excretion 
of xanthine, 
hypoxanthine and 
sulfocysteine

3 Hereditary renal hypouricemia Hematuria and calculus Low Increased

4 Lesch Nyhan syndrome Motor delay
Dystonia
Renal calculus and failure
Self mutilation

Increased Increased
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Purine metabolism
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Pathophysiology of neurological dysfunction 

Relative deficiency of GTP lead to decreased dopamine receptor 
activation is the probable mechanism

Areas of high dopamine concentration: Caudate, putamen, Nu. 
accumbens are most affected 
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Neurological features in Lesch Nyhan Syndrome

• Hypotonia, developmental delay

• Extrapyramidal features (action dystonia) after 8 months

• Choreoathetoid movements and ballismus in first few years

• Self mutilation after 2-3 years
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Learning points: Case 2

• Normal MRI brain in a child with the developmental delay with 
pyramidal or extrapyramidal signs must be investigated

• Uric acid is an important and simple screening test in cases of 
developmental delay.
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Case 3

3-year-old child with global delay
Socio cognitive > motor
Motor: Right leg monoparesis

Birth: uneventful
Family: Not significant

Autistic features on examination
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All children with motor delay with 
abnormal tone are non cerebral palsy
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Clinical pointers for CP Mimics
• Absent history of any perinatal risk factor for brain injury
• Family history of a sibling with similar neurological symptoms
• Motor symptom onset after an initial period of normal development
• Developmental regression
• Progressive neurological symptoms
• Paroxysmal motor symptoms or marked fluctuation of motor symptoms
• Clinical exacerbation in the setting of a catabolic state (e.g., febrile illness)
• Isolated generalized hypotonia
• Prominent ataxia
• Signs of peripheral neuromuscular disease (reduced or absent reflexes, sensory loss)
• Eye movement abnormalities (e.g., oculogyria, oculomotor apraxia, or paroxysmal 

saccadic eye-head movements) 

Pearson TS, Pons R, Ghaoui R, Sue CM. Genetic mimics of cerebral palsy. Mov Disord. 2019 May;34(5):625-636BLX
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Suspected metabolic genetic disorder by most prominent motor 
symptoms

Hakami WS, Hundallah KJ, Tabarki BM. Metabolic and genetic disorders mimicking cerebral palsy. Neurosciences (Riyadh). 2019 
Jul;24(3):155-163 BLX
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Approach 

Pearson TS, Pons R, 
Ghaoui R, Sue CM. 
Genetic mimics of 
cerebral palsy. Mov 
Disord. 2019 
May;34(5):625-636
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Key take aways

• All cases of motor delay are not always cerebral palsy

• Investigate cases where history is atypical

• Most prominent type of motor symptoms should be identified

• MRI may give direct clue to diagnosis

• Judiciously investigate cases for metabolic and genetic etiology
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