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Preface

“Syndrome” (from the Greek syndromos, running together) is defined as a group of
symptoms or signs that collectively characterize a disease or disorder. All of us have
had the experience of examining a patient with unusual features or a set of symptoms
and signs that appear to be related, and yet we are unable to recall the name of the
syndrome or complete set of features. Presented recently with a child who had endured
multiple operations for the complications of Goldenhar syndrome, I needed a quick
reference book to check the complications that might influence the child’s response to
treatment of his inattention and hyperactive behavior. I learned that cardiac complica-
tions were a recognized feature of the syndrome, and the exclusion of a structural
heart defect was a necessary prelude to a prescription for stimulant medication.

A search of the literature failed to uncover a current reference compendium on
neurological syndromes, and this experience prompted me to compile a list. My aim
was to include recognized syndromes having a significant number of neurological
characteristics, and especially those designated by an eponym. The search for syn-
dromes began with the perusal of indices of major neurology and pediatric neurol-
ogy textbooks and board review books. In this compendium, each syndrome is
defined, diagnostic characteristics and associated abnormalities are listed, differen-
tial diagnosis and genetics are briefly noted, and a short list of references appended.
In all cases, an attempt is made to find and list the original reference, as well as the
most recent afforded by a search of PubMed. Several sources were culled for the
original reference, and these included major, current, and older textbooks of neurol-
ogy, Whonamedit? dictionary of medical eponyms, and early review publications.

This compendium is intended as a quick reference guide to the better known and
some less familiar syndromes of neurological interest. To those readers who can
recall the name of a syndrome, the alphabetical presentation should facilitate a
review of the major diagnostic characteristics. The original reference is provided for
historical interest, and review articles are included to show recent advances in
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etiology and treatment. The index is arranged in alphabetical order of the named
syndromes and also according to the involvement of various organs in addition to
the nervous system. The author has attempted to list all syndromes of neurological
interest, and apologies are offered for the inadvertent omission of any recognized
and eponymous disorder that involves the nervous system.

Chicago, IL, USA J. Gordon Millichap, MD., FRCP
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2 Neurological Syndromes

Aicardi Syndrome

m  Organs Involved
¢ Brain and eyes

m  Diagnostic Characteristics
o Agenesis of the corpus callosum
¢ Infantile spasms
o Chorioretinal lacunae

m  Associated Abnormalities
e Microcephaly, heterotopias, polymicrogyria
o Cerebellar dysgenesis
e Microphthalmia, coloboma
o Costovertebral defects
o Facial asymmetry
o Intellectual disability, developmental delay, hypotonia
o Focal seizures

m Differential Diagnosis
¢ Aicardi-Goutieres syndrome, an inherited neonatal encephalopathy
¢ Andermann syndrome (corpus callosum agenesis, neuropathy)

m  Genetics
o Sporadic, mainly affecting girls; rarely in 47, XXY males
o X-linked unidentified gene, dominant mutation, usually lethal in boys

m  Treatment
o Long-term management of infantile spasms and other seizures
o Parental guidance to cope with developmental retardation

m  Prognosis
e Variable, usually poor, dependent on seizure response to treatment
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Aicardi-Goutieres Syndrome
(alt. Cree encephalitis, pseudo-Torch syndrome,
early-onset familial encephalopathy)

m  Organs Involved
e Brain, CSF, skin, and immune system

m  Diagnostic Characteristics
¢ Brain atrophy, microcephaly
e Chronic CSF lymphocytosis
o Basal ganglia calcification

m  Associated Abnormalities
¢ Autoimmune disorders such as chilblains (pernio)
o Increased interferon-alpha in CSF

m Differential Diagnosis
o Congenital viral encephalitis
o Systemic lupus erythematosus

m  Genetics
o Autosomal recessive leukodystrophy, genetically and phenotypically
heterogeneous

e Mapped to chromosome 3p21, mutations in one of five genes, TREX1,
3 subunits of the ribonuclease H2 enzyme complex, and SAMHD1

m  Treatment
o For autoimmune diseases, management of seizures and spasticity

m  Prognosis
o Rapidly fatal or a vegetative outcome
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Andermann Syndrome

m  Organs Involved
e Corpus callosum, peripheral nerves, anterior horn cells

m  Diagnostic Characteristics
o Agenesis of corpus callosum
o Intellectual disability
e Progressive sensorimotor neuropathy

m  Associated Abnormalities
o Paraparesis

o Areflexia
e Microcephaly
e Seizures

o Optic atrophy

m  Genetics
o Autosomal recessive disorder, mainly in French-Canadian stock from
Quebec, Canada
o Truncating mutations of the KCC3 gene (SLC12A6) associated; occa-
sional missense mutations
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Angelman Syndrome
(alt: Happy puppet syndrome)

m  Organs Involved
o Brain, face, eyes, skin

m  Diagnostic Characteristics
¢ Developmental delay, ataxia
o Frequent laughter, hand flapping
¢ Speech impairment
e Microcephaly
e Seizures, abnormal characteristic EEG

m  Associated Abnormalities
o Protruding tongue, drooling, feeding problems, mouthing behaviors
o Flat occiput, prominent jaw
o Hypopigmented skin, light hair
o Strabismus, scoliosis, hyperreflexia, sleep-cycle disorder
o Fascination with water and crinkly items

m Differential Diagnosis
¢ Rett syndrome
o Prader-Willi syndrome (loss of paternal gene contribution)
o Lennox-Gastaut syndrome
o Infantile autism

m  Genetics
o Loss of normal maternal contribution to chromosome 15 by deletion
o Deficient UBE3A gene expression on chromosome region 15q11-q13

m  Treatment
e Control of seizures and management of behavior, learning, motor
impairment, and sleep disturbance. Genetic counseling

m  Prognosis
e Varies with specific genetic mechanism, and with control of seizures and
sleep disturbance. Not a degenerative disease. Symptoms change with
age
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Anton Syndrome
(alt: Anton-Babinski syndrome)

m  Organs Involved
o Brain, occipital or parieto-occipital lobes, posterior cerebral artery

m  Diagnostic Characteristics
o Blindness of cerebral origin due to arterial infarcts or trauma. Cortical
blindness with normal pupillary responses and absence of optic atrophy
¢ Denial of blindness (anosognosia) and confabulation

m  Associated Abnormalities
o Hallucinations
¢ Visual agnosia (cannot recognize familiar objects by sight)
o Prosopagnosia (cannot identify faces)
e Achromatopsia (cannot recognize colors)
o Alexia (cannot recognize words or letters)
o Topographic agnosia (cannot identify relation of objects in space)

m Differential Diagnoses
e Retrobulbar neuritis
e Migraine
o Occipital seizure
o Blackouts
o Posterior reversible encephalopathy syndrome (e.g. in pre-eclampsia)
o Hysteria (functional amaurosis)

m  Treatment
o Early diagnosis and treatment of stroke

m  Prognosis
e Varies with cause, severity of occipital infarct or trauma
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Apert Syndrome
(alt: Acrocephalopolysyndactyly)

m  Organs Involved
o Coronal suture of skull, eyes, hands

m  Diagnostic Characteristics
o Coronal suture synostosis
o Proptosis
o Syndactyly (spade [mild], mitten [moderate], and rosebud [severe] hand
deformity)

m  Associated Abnormalities
o Hearing loss
e Prognathism, narrow palate, teeth crowding
o Heart defects (dextrorotation, patent ductus)
o Tracheoesophageal fistula
o Pyloric stenosis
o Polycystic kidneys
o Hydrocephalus, cerebral malformation
o Intellectual deficits

m Differential Diagnosis
o Crouzon, Pfeiffer, Carpenter, and Saethre-Chotzen syndromes

m  Genetics
¢ Autosomal dominant, paternal specific mutation in the FGFR2 gene
o Defect on the fibroblast growth factor receptor 2 gene, on chromosome 10

m  Treatment
o Plastic, oral, maxillofacial and syndactyly surgeries
o Psychological counseling

m  Prognosis
o Secondary revisions of hand surgery for contractures that develop with age
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Avellis Syndrome

m  Organs Involved
o Tegmentum of medulla

m  Diagnostic Characteristics
o Paralysis of soft palate and vocal cords involving Cr Nerve X and
nucleus ambiguuus
o Contralateral hemianesthesia
o Horner’s syndrome sometimes associated

m  Causes
o Occlusion of vertebral artery and infarct
e Tumor

m Differential Diagnosis

e Other brainstem syndromes involving the tegmentum of medulla
(Jackson and Wallenberg)
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Neurological Syndromes

Balint Syndrome

(alt: A disconnection syndrome)

Organs Involved
¢ Brain, bilateral parieto-occipital border zones

Diagnostic Characteristics

o Simultanagnosia (inability to perceive the visual field as a whole)
e Ocular apraxia (difficulty in fixating the eyes)

¢ Optic ataxia (inability to point to a specific object using vision)

Associated Abnormalities

o Sudden, severe hypotension
o Multiple bilateral strokes

e Alzheimer’s disease

e Traumatic brain injury

e Intracranial tumors

e Migraine

Treatment
¢ Rehabilitation
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Bannwarth Syndrome

(alt: Garin-Bujadoux-Bannwarth syndrome; neuroborreliosis)

11

m  Organs Involved

Meninges, CrN VII, peripheral nerves

m  Diagnostic Characteristics

Erythema chronicum migrans
Headache, myalgias

Meningismus

CrN VII paresis

Radiculopathy, mononeuritis multiplex
Peripheral neuropathy

m  Treatment

Facial palsy: Doxycycline
CNS involvement: IV cephalosporin, penicillin
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Bardet-Biedl Syndrome

(alt: Laurence-Moon-Biedl-Bardet syndrome)

m  Organs Involved
o Brain, hands and feet, eyes, genitourinary

m  Diagnostic Characteristics
o Obesity
e Mental and growth retardation, short stature
o Retinitis pigmentosa
o Polydactyly
o Hypogonadism
¢ Renal dysfunction

m  Associated Abnormalities
e Anosmia
¢ Cardiomyopathy
o Behavior and social problems
o Diabetes mellitus, diabetes insipidus

m  Genetics
o A ciliopathy with defects in the cellular ciliary structure related to muta-
tions in the BBS genes
o Autosomal recessive inheritance
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Bassen-Kornzweig Syndrome
(alt: Abetalipoproteinemia)

m  Organs Involved
o Red blood cells, retina, spinal cord and myelinated nerves, intestine

m  Diagnostic Characteristics
o Fat malabsorption
e Acanthocytosis
o Retinitis pigmentosa, decreased night vision
e Vitamin A, D, E, and K deficiency; absent B-lipoproteins; low cholesterol
¢ Sensory neuropathy, decreased reflexes and sensation, positive Romberg
e Spinocerebellar and posterior column degeneration

m  Associated Abnormalities
o Fatty, frothy, foul-smelling stools
o Failure to thrive in infancy
e Protruding abdomen
o Developmental delay, muscle weakness, dyspraxia
o Slurred speech
e Scoliosis
¢ Visual impairment
o Progressive ataxia and incoordination

m Differential Diagnosis
o Friedreich ataxia
o Friedreich-like ataxia with isolated vitamin E deficiency

m  Genetics
e Autosomal recessive, with mutations in the microsomal triglyceride
transfer protein (MTTP) gene, essential for B-lipoprotein production

m  Treatment
o Vitamin E supplements, dietary restriction of triglycerides
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Benedikt Syndrome

(alt: Paramedian midbrain syndrome)

m  Organs Involved
e Cranial nerve III, red nucleus, midbrain tegmentum, brachium conjunc-
tivum, corticospinal tracts, cerebellum

m  Diagnostic Characteristics
o Ipsilateral oculomotor palsy
o Contralateral cerebellar ataxia, tremor, and hemiparesis

m  Associated Abnormalities
e Occlusion of posterior cerebral artery or paramedian branches of the
basilar artery
o Infarction, hemorrhage, tumor, or tuberculosis in tegmentum of mid-
brain and cerebellum

m Differential Diagnosis
o Weber syndrome
¢ Claude syndrome
o Wallenberg syndrome

m  Treatment
o Deep brain stimulation may relieve tremors
o Rehabilitation
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Bobble-Head Doll Syndrome

m  Organs Involved
e Head and shoulders, third ventricle in brain

m  Diagnostic Characteristics
o Bobbing of head at 2-3 s (side to side, to and fro); average age at onset 3
years (range: infancy to adulthood)
o Movement stops during mental tasks (e.g., spelling, adding)
e Movement stops during sleep
o Third ventricle cystic lesion, choroid plexus papilloma
o Suprasellar arachnoid cyst
o Obstruction of foramina of Monro and cerebral aqueduct
o Hydrocephalus, macrocephaly

m  Associated Abnormalities
e Ataxia

m  Treatment
o Surgical removal of cyst
e Ventriculoperitoneal shunt

m  Prognosis
o Earlier the treatment, better the prognosis
o Complete recovery in 50 %
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Neurological Syndromes

Brainstem Syndromes

Eponym Location CrN palsy Crossed tract signs Cause

Weber Midbrain 111 Hemiplegia Stroke, tumor
Claude Midbrain 111 Cerebellar ataxia Stroke, tumor
Benedikt Midbrain 111 Ataxia/hemiplegia Stroke, tumor
Nothnagel Midbrain 111 Ataxia Tumor

Millard- Ventral pons  VII, VI Hemiplegia Infarct, tumor

Gubler

Foville Dorsal pons VI, VI Hemiplegia Infarct, tumor
Avellis Medulla X palate/vocal Hemianesthesia Infarct, tumor
Jackson Medulla X, XII tongue Hemianesthesia Infarct, tumor

Wallenberg Lateral
medulla

Spnl V, IX, X, XI  Loss of pain/temperature PICA infarct

Abbreviated and modified from Table 34.3 in Adams and Victor’s Principles of Neurology,
Ninth Edition, Ropper AH, Samuels MA, eds. New York, McGraw-Hill Companies, 2009.
p764. See also individual alphabetical syndrome entries
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Brown-Sequard Syndrome
(alt: Crossed hemiplegia)

m  Organs Involved
o Spinal cord, corticospinal tract, dorsal column, spinothalamic tract

m  Diagnostic Characteristics
o Ipsilateral spastic paralysis below the lesion
o Ipsilateral loss of light touch, vibration, and position sense
o Contralateral loss of pain and temperature sensation

m  Causes
e Gunshot or knife puncture wound to neck or back
o Ischemia, vascular infarct of sulco-commissural artery
o Inflammatory or infectious, multiple sclerosis or tuberculosis
e Spinal tumor
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Brueghel Syndrome

(alt: Meige syndrome, oral facial dystonia)

m  Organs Involved
o Face, jaw

m  Diagnostic Characteristics
¢ Oromandibular dystonia — chin thrusting, trismus, bruxism, lip pursing,
tongue protrusion, dysphagia, dysarthria
o Blepharospasm symptoms — involuntary increased blinking, squinting,
photophobia, uncontrolled eye closure
e Onset between 30 and 70 years of age; women to men ratio 2:1

m  Additional Abnormalities
¢ Spasmodic dysphonia, spasmodic torticollis, laryngeal dystonia
¢ Dystonic spasms may be provoked by talking, chewing, or biting

m  Treatment
o Botox injections
o Surgery — deep brain stimulation of globus pallidus internus
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Burning Feet Syndrome
(alt: Chronic mild sensory polyneuropathy of the elderly)
(Grierson and Gopalan syndrome)

m  Organs Involved
e Small unmyelinated C-fiber peripheral nerves, autonomic nervous
system

m  Diagnostic Characteristics
o Small fiber neuropathy, especially in the elderly
o Painful burning sensations in the feet (slowly progressive over years)
o Paresthesias and hyperesthesia in feet, ankles, and lower legs
o Normal motor and sensory examination (mild ataxia in some)

m Etiology
o Idiopathic (of elderly)
e Nutritional, vitamin B deficiencies
e Metabolic, diabetic neuropathy; endocrine, hypothyroidism
o Entrapment and compression of peripheral nerves in spine (spinal ste-
nosis) or peripherally as in tarsal tunnel syndrome
¢ Genetic, dominantly inherited in rare cases

m  Diagnostic Tests
o Skin biopsy, evaluation of density of intraepidermal nerve fibers
o Tests of autonomic nerve function
e Metabolic for diabetes, and serum levels of B vitamins
e MRI lumbosacral spine

m  Treatment
e Varies with etiology: physiotherapy, NSAIDs, gabapentin, foot creams
o Specific if nutritional, metabolic, or endocrine; surgical decompression
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CADASIL Syndrome

(alt: Cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy)

m  Organs Involved
e Brain arteries and arterioles

m  Diagnostic Characteristics
e Migraine headaches
e Transient ischemic attacks or stroke; a hereditary stroke disorder
e Age of onset 40-50 years
e Leukoencephalopathy
e Progression to subcortical dementia

m  Associated Abnormalities
e Pseudobulbar palsy
e Lacunar infarcts
e Deposition of granular material in the media of small arteries and
arterioles
o Cognitive impairment

m  Diagnosis
e MRI hypointensities on T1-weighted images and hyperintensities on
T2-weighted images of anterior temporal lobes; multiple white matter
lesions around the basal ganglia, periventricular white matter, and pons

m  Genetics
e Autosomal dominant inheritance
e Mutations in the Notch 3 gene, on chromosome 19

m  Differential Diagnosis
e CARASIL (Maeda syndrome), a cerebral autosomal recessive arteri-
opathy with subcortical infarcts and leukoencephalopathy
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Capgras Syndrome

(alt: Capgras delusional misidentification syndrome)

m  Organs Involved
¢ Brain and face

m  Diagnostic Characteristics
o The delusion that a close relative or friend has been replaced by an iden-
tical-looking imposter
o Misidentification of people, places, or objects
e Acute, transient, or chronic disorder

m  Associated Abnormalities
o Schizophrenia, brain injury, dementia, neurodegenerative disease
o Involvement of frontal lobe. Some argue a disconnection between tem-
poral lobe cortex (face recognition) and the limbic system (emotion)
e May occur in association with diabetes, hypothyroidism, and migraine
e May be induced by some drugs (ketamine)

m  Gender Frequencies
e More frequent in females; female: male ratio of 3:2

m Differential Diagnosis
e Prosopagnosia (inability to recognize familiar faces); involvement of
bilateral inferior occipitotemporal region

m  Treatment
o Cognitive behavioral therapy
o Antipsychotic drugs

References
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Cayler Cardiofacial Syndrome
(alt: Asymmetric crying facies)

m  Organs Involved
e Heart and face
m  Diagnostic Characteristics
o Asymmetry of face when crying
o Unilateral facial weakness (left side in 80 % cases)
o Hypoplasia of depressor anguli oris muscle
o Congenital cardiac defects
m Associated Abnormalities
e Other birth defects in 50 % cases
e Micrognathia, microphthalmia, microcephaly
o Genitourinary abnormalities
e ADHD, autism, mental retardation
o Neonatal vasomotor instability
m Differential Diagnosis
e Cranial VII nerve palsy
o Other 22q11.2 deletion syndromes (e.g., DiGeorge syndrome)
m  Genetics
e Chromosome 22q11.2 deletion
¢ Sporadic, sometimes autosomal dominant
m  Treatment
e Correction of associated abnormalities
m  Prognosis
e Variable with degree of incapacity
References
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Central Cord Syndrome

(alt: Schneider syndrome)

m  Organs Involved
o Cervical spinal cord

m  Diagnostic Characteristics
o Acute cervical spinal cord injury with incomplete paralysis
o Greater motor loss in upper extremities compared to lower
o Sensory impairment below level of injury
o Bladder dysfunction and urinary retention

m  Causes
e Occurs with spinal hyperextension injury in older individual with cervi-
cal spondylosis
e May occur with trauma and/or bleeding in central part of cord in
younger individuals
o Complication of generalized tonic-clonic seizure or status epilepticus

m  Prognosis
o Generally favorable for some degree of recovery, dependent on age and
extent of injury
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CHARGE Syndrome

m  Organs Involved
o Eye, heart, nose, brain, genitals, and ear

m  Diagnostic Characteristics
e (C: Coloboma
o H: Congenital heart defect
e A: Choanal atresia
e R: Mental retardation
¢ Gt Microgenitalia
e FE: Far deformity

m  Associated Abnormalities
e Visual impairment
o Circulation, breathing, and swallowing problems
o Learning difficulties
o Hypospadias, undescended testicles
e Deafness
o Leading cause of congenital deaf/blindness

m  Genetics
¢ Autosomal dominant
e Mutations on the CHD7 gene in 60 % cases. Chromosome 8

m  Treatment
o Airway stabilization and gastrostomy tube installation
o Cardiac consultation, circulatory support
e Speech and deaf/blind support, special education

m  Prognosis
e 70 % survival to 5 years of age. Highest mortality in first year
o High postoperative mortality. Difficult intubation
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Charles Bonnet Syndrome (CBS)

m  Organs Involved
o Eyes, visual pathways, and cortex

m  Diagnostic Characteristics
o Visual impairment, often in psychologically normal elderly population
o Complex recurrent visual hallucinations, lilliputian cartoons of men,
women, birds, buildings, tapestries, and scaffolding patterns
o Patient is aware that the hallucination is not real
o Prevalence varies from 10 % to 40 % in elderly with visual loss

m  Associated Abnormalities
o Cataracts, macular degeneration
e Occipital lobe seizures
e Viral encephalitis
o Pituitary tumor

m  Prognosis
o Last a few seconds to all day, | year to 18 months intermittently

m  Treatment
o Any underlying illness

References

Original:
Bonnet C. Essai analytique sur les faculties de I’ame. 1st edition, Copenhagen 1760; 2nd edition,
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Chiasmal Syndrome
(Junctional Scotoma Syndrome)

m  Organs Involved
¢ Optic chiasm
m  Diagnostic Characteristics
o Anterior chiasmal lesion:
o Ipsilateral junctional central scotoma with optic disc neuropathy
o Contralateral superotemporal field defect
o Middle lesion affecting crossing nasal retinal fibers:
¢ Bitemporal hemianopia
o Posterior chiasmal syndrome:
e Macular fiber damage, smaller paracentral bitemporal field loss
m  Associated Abnormalities
o Optic disc pallor
o Hydrocephalus, compression of 3rd ventricle
o Hypopituitarism
m  Etiology
o Intrinsic lesions: gliomas with neurofibromatosis type 1, multiple
sclerosis
o Extrinsic compressive: pituitary adenoma, craniopharyngioma,
meningioma
e Metabolic, toxic, traumatic, infectious
o Pituitary tumors are most common cause of chiasmal syndrome
o Cushing’s syndrome, galactorrhea, acromegaly
o Pituitary apoplexy with hemorrhagic adenoma
m  Management
¢ MRI and endocrine panel
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Churg-Strauss Syndrome

(alt: Churg-Strauss vasculitis)

Organs Involved
e Medium and small arteries, lungs, gastrointestines, peripheral nerves,
heart, skin, kidneys, central nervous system

Diagnostic Characteristics

o Onset with allergic rhinitis and asthma-like respiratory symptoms
o Vasculitis involving small and medium arteries and multiple organs
¢ Mono- or polyneuropathy

¢ Blood eosinophilia >10 %

o Pulmonary infiltrates

Associated Abnormalities

o Eosinophilic granulocytes and granulomas

o Antineutrophil cytoplasmic antibodies (ANCA)
o Cerebral infarction

Treatment
o Prednisolone, azathioprine, cyclophosphamide

Prognosis
¢ Disease is chronic and lifelong.
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Claude Syndrome

m  Organs Involved
o Tegmentum of midbrain
e Cranial N III
¢ Red nucleus and brachium conjunctivum

m  Diagnostic Characteristics
o Ipsilateral oculomotor palsy
o Contralateral cerebellar ataxia and tremor

m  Causes
e Vascular occlusion, branch of posterior cerebral artery
e Tumor

m Differential Diagnosis
e Other intramedullary brainstem syndromes (Weber, Benedikt,
Nothnagel, Millard-Gubler, Parinaud, Avellis, Jackson, Wallenberg)
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Cockayne Syndrome
(alt: Cerebro-oculo-facio-skeletal syndrome, type II CS)

m  Organs Involved
o Eye, ear, nervous system, skeleton

m  Diagnostic Characteristics
o Impaired vision and sensorineural deafness
o Progressive central and peripheral nervous system degeneration
o Dwarfism, progeria, contractures
o Photosensitive skin

m  Associated Abnormalities
o Retinitis pigmentosa, cataracts
e Mental retardation
o Basal ganglia calcifications, patchy demyelination
o Peripheral neuropathy
¢ Sudanophilic leukodystrophy with cerebellar ataxia and nystagmus
o Xeroderma pigmentosum sometimes associated

m  Genetics
o Autosomal recessive congenital disorder. Mutations in the ERCCG6 gene
account for ~70 % cases; ERCCS involved in remainder
o Types I, II, and III. Defect in DNA repair mechanism

m  Prognosis
o TypeI has onset in the first 2 years life, and life span is 10-20 years.
o Type Il onset at birth and death by age 7.
o Type Il rare, late onset, and milder than types I and II.
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Coffin-Lowry Syndrome

m  Organs Involved
e Brain, face, spine, limbs

m  Diagnostic Characteristics
o Severe mental retardation
o Retarded growth and dwarfism
o Kyphoscoliosis
o Tapering fingers
¢ Micrognathia, maxillary hypoplasia
o Prominent brow, hypertelorism, bushy eyebrows
e Hearing impairment
o Paroxysmal stimulus-induced, nonepileptic, drop episodes

m  Genetics
o X-linked dominant inheritance
e Mutations in the RPS6KA3 gene, located on the short arm of the X
chromosome (Xp22.2)

m  Treatment
e Symptomatic only
o Drop attacks fail to respond to antiepileptic drugs, but may respond to
sodium oxybate
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Cohen Syndrome

(alt: Pepper syndrome; Cervenka syndrome)

Organs Involved
e Brain, head, face, teeth, limbs

Diagnostic Characteristics

¢ Developmental delay, mental retardation

e Microcephaly

o Obesity with thin/elongated limbs

¢ Craniofacial dysmorphism: micrognathia, thick hair and eyebrows, long
eyelashes, downslanting eyes, bulbous nose, short philtrum, prominent
upper incisors, open mouth appearance, periodontal disease

o Hypotonia, hypermobility of joints, motor clumsiness

e Ocular abnormalities: optic atrophy, microphthalmia, chorioretinitis,
hemeralopia, strabismus, nystagmus, coloboma

Associated Abnormalities

o Clinical heterogeneity

¢ Granulocytopenia

o Seizures

e MRI brain enlarged corpus callosum

Genetics
o Inherited in autosomal recessive pattern with variable expression
e Mutations in the COH1 (VPS13B) gene on chromosome § at locus 8q22
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Cornelia de Lange Syndrome
(alt: Bushy syndrome; Amsterdam dwarfism)

m  Organs Involved

Face, hair, hands and feet, intestine, heart, brain, genitalia

m  Diagnostic Characteristics

Low birth weight, short stature, developmental delay

Microcephaly, missing limbs, small hands and feet

Bushy joined eyebrows (synophrys), long eyelashes, excessive body hair
Behavior problems, self-stimulation, aggression, autistic like
Gastrointestinal disorders

Seizures

Heart defects

Large genitalia

m  Genetics

Multiple genes (CDLS1-3) involved on chromosomes 5, X, and 10
Majority due to spontaneous mutations

References

Original:

De Lange C. Sur un type nouveau de degeneration (typus Amstelodamensis). Arch Med Enfants
1933;36:713-719.

Opitz JM. The Brachmann-de Lange syndrome. Am J Med Genet, New York 1985;22:89-102.

Review and Case Reports:

Schrier SA, Sherer I, Deardorff MA, et al. Causes of death and autopsy findings in a large study
cohort of individuals with Cornelia de Lange syndrome and review of the literature. Am J Med
Genet A 2011 Dec;155A(12):3007-3024.

Deardorff MA, Clark DM, Krantz ID. Cornelia de Lange syndrome. In: Pagon RA, Bird TD, Dolan
CR, Stephens K, Adam MP, editors. GeneReviews [Internet], Seattle (WA): University of
Washington, Seattle, 1993-2005 Sep 16 [updated 2011 Oct 27].

C cADASIL Syndrome — Crouzon Syndrome



Neurological Syndromes 35

Cornelia de Lange Syndrome II
(alt: Bruck-de Lange syndrome)

m  Organs Involved

Muscles, neck, extremities, head, brain, heart, intestines

m  Diagnostic Characteristics

Congenital hypertrophy of muscles, hypertonia, thick neck
Extrapyramidal disorders

Short, thick extremities

Asymmetrical skull, large ears and tongue

Porencephaly, large ventricles, large vermis

Status spongiosus

Small heart

Severe mental and motor retardation

m  Prognosis

Life span <2 years
Familial tendency, mostly sporadic
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Costen Syndrome
(alt: Temporomandibular joint disorder; TMJ syndrome;
TMJ pain-dysfunction syndrome)

m  Organs Involved
o Temporomandibular joint, oral musculoskeletal system

m  Diagnostic Characteristics
¢ Acute or chronic pain in muscles of mastication and/or inflammation of
temporomandibular joint
e Bruxism
¢ Biting or chewing discomfort
¢ Dull, aching pain in face and jaw
o Earache (in the morning), tinnitus, hearing loss
¢ Migraine headache (in the morning)

m  Causes
e Bruxism
¢ Over-opening of jaw
o Mal-aligned teeth
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Cowden Syndrome
(alt: Multiple hamartomas syndrome)

m  Organs Involved
e Skull, skin, intestine, cerebellum, and others

m  Diagnostic Characteristics
e Macrocephaly
¢ Intestinal hamartomatous polyps
o Benign skin tumors
o Dysplastic gangliocytoma of the cerebellum (Lhermitte-Duclos disease,
LDD)

m  Associated Abnormalities
e Meningioma, vascular malformation
o Predisposition to breast, thyroid, and uterine cancers
e Autism

m  Genetics and Etiology
e Mutations in the PTEN, tumor suppressor gene
¢ Autosomal dominant inheritance or de novo

m  Diagnostic Test
o Brain MRI to detect asymptomatic LDD, vascular malformation, and
meningioma
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Cranial Nerve Syndromes
(alt: Extramedullary cranial nerve syndromes)

Syndrome Site Cranial nerve

Foix Sphenoidal fissure 111, IV, ophthalmic, V, VI
Tolosa-Hunt Cavernous sinus 111, TV, ophthalmic, V, VI
Jaccoud Retrospenoidal fossa 1L, 111, IV, V, VI

Gradenigo Petrous bone apex V, VI

Vernet Jugular foramen IX, X, XI

Collet-Sicard Posterior laterocondylar 1X, X, XI, XII

Villaret Posterior retroparotid 1X, X, XI, XII, Horner syndrome
Tapia Posterior retroparotid X, XI, XII

Modified from Ropper AH, Samuels MA. Eds: Adams and Victor’s Principles of Neurology,
ninth edition; New York, McGraw Hill, 2009. Also, see individual syndromes
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CRASH Syndrome
(alt: MASA syndrome)

m  Organs Involved
e Brain, thumbs

m  Diagnostic Characteristics
e Mental retardation
e Aphasia
o Shuffling gait
e Adducted thumbs

m  MASA Reclassified as CRASH
e Corpus callosum hypoplasia
e Retardation
e Adducted thumbs
e Spastic paraplegia
e Hydrocephalus

m  Genetics
o X-linked recessive disorders
o Both MASA and CRASH due to mutations in the LICAM gene
o Males affected; female carriers
e 50 9% risk of transfer of affected X chromosome to sons
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Cri du Chat Syndrome

(alt: Sp deletion syndrome)

m  Organs Involved
e Microcephaly
o Hypertelorism, downslanting palpebral fissures, strabismus
e Micrognathia, low-set ears
o Single palmar creases, short fingers
o Cardiac defects
o Intellectual disability, speech and motor delay
o Coarsening of facial features in adolescence
o Small testes

m  Associated Abnormalities
o Cleft lip and palate, excessive drooling
e Megacolon, horseshoe kidneys
o Talipes equinovarus, syndactyly
o Behavior problems, hyperactivity, tantrums

m  Genetics
e Partial deletion of short arm of chromosome 5, 90 % de novo,
paternal.

o Band 5p15.3 is the critical region for catlike cry.
e Genes involved are SEMAF, CTNND?2, and hTERT.
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Crouzon Syndrome
(alt: Craniofacial dysostosis)

m  Organs Involved
o First branchial (or pharyngeal) arch, precursor of maxilla and mandi-
ble, skull, and sutures

m  Diagnostic Characteristics
o Cranial synostosis, brachycephaly, oxycephaly
o Exophthalmos, hypertelorism, beak-like nose
o External strabismus, hearing loss
o Hypoplastic maxilla, mandibular prognathism
o Defect of white matter formation

m  Associated Abnormalities
e Brain malformations: Chiari 1, ventriculomegaly, agenesis of corpus
callosum, agenesis of septum pellucidum, temporal white matter loss
o Congenital heart malformations: patent ductus, aortic coarctation

m  Genetics
e Mutation in FGFR2 and 3 (fibroblast growth factor receptors) located
on chromosome 10
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Dandy Walker Syndrome

m  Organs Involved
e Posterior fossa, cerebellum, 4th ventricle

m  Diagnostic Characteristics
o Agenesis of cerebellar vermis
o Atresia of foramina of Luschka and Magendie
o Enlarged posterior fossa
o Cystic 4th ventricle
o Elevated tentorium

m  Associated Abnormalities
o Hydrocephalus
o Increased intracranial pressure
e Absence of corpus callosum
o Malformations of heart, face, and limbs
e Spina bifida

m Differential Diagnosis
o Dandy Walker syndrome variant, milder form

m  Genetics
e Sporadic ciliopathy
o Deletion of genes ZICI and ZIC4

m  Treatment
¢ Shunt procedure or 3rd ventriculostomy
o Rehabilitation therapies
¢ Genetic counseling
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Deafness-Dystonia-Optic

Neuronopathy Syndrome
(alt: Mohr-Tranebjaerg syndrome)

m  Organs Involved

Inner ear, brain, eye

m  Diagnostic Characteristics

Sensorineural hearing loss, profound by age 10 years
Dystonia, ataxia

Cortical visual impairment, blind in mid-adulthood
Changes in personality and aggressive or paranoid behavior
Dementia by 40 year of age

m  Genetics

Mutations in the TIMMS8A gene that affect function of mitochondria
X-linked recessive progressive disorder

References

Original:
Mohr J, Mageroy K. Sex-linked deafness of a possibly new type. Acta Genet Stat Med
1960;10:54-62.

Review and Case Reports:

Ha AD, Parratt KL, Rendtorff ND, et al. The phenotypic spectrum of dystonia in Mohr-Tranebjaerg
syndrome. Mov Disord 2012 Jul;27(8):1034—1040.

Binder J, Hofmann S, Kreisel S, et al. Clinical and molecular findings in a patient with a novel
mutation in the deafness-dystonia peptide (DDP1) gene. Brain 2003 Aug;126(Pt 8):1814—1820.

D Dandy Walker Syndrome — Duane Syndrome



46 Neurological Syndromes

Dejerine-Roussy Syndrome
(alt: Thalamic pain syndrome; central poststroke pain syndrome)

m  Organs Involved
e Thalamus

m  Diagnostic Characteristics
o Numbness, burning, and tingling following a thalamic stroke
o Severe and chronic pain (dysesthesia or allodynia), not proportional to
the touch or pressure stimulus, developing weeks to months later in the
hemiplegic side

m Differential Diagnosis
e MS
¢ Spinal cord injury
¢ Syringomyelia
e Vascular malformation

m  Treatment
o Tricyclic antidepressants
e Anticonvulsant gabapentin
o Neurostimulation

m  Prognosis
o Often refractory and persistent

References
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Dejerine Syndromes

Eponym

Syndrome

Dejerine cortical sensory
syndrome

Dejerine onion-peel
sensory loss

Dejerine medial
medullary
syndrome

Dejerine-Klumpke
paralysis

Dejerine-Mouzon
syndrome

Dejerine-Roussy
thalamic syndrome

Dejerine-Sottas disease

Dejerine-Thomas
syndrome

Landouzy-Dejerine
dystrophy

Loss of proprioception and stereognosis due to parietal lobe
lesion; retained touch, pain, and temperature

Loss of sensation starting at mouth and nose and spreading
outward concentrically, due to lesion in V-trigeminal
nucleus

Hypoglossal alternating hemiplegia, anterior spinal artery
occlusion, tongue deviates to ipsilateral side, contralateral
hemiplegia and hemisensory loss of touch, proprioception,
and vibration sense

Birth injury to lower brachial plexus, weakness of hand
muscles, ulnar sensory loss, Horner syndrome

Impaired primary sensation (pain, thermal, tactile, vibratory)
due to parietal lobe lesion

Hemisensory loss due to thalamic lesion, usually vascular or
tumor, position sense most frequently; unpleasant thalamic
pain with recovery

Hypertrophic neuropathy of infancy (CMT3 or HMSN III)

Olivopontocerebellar atrophy, chronic progressive ataxia

Facioscapulohumeral muscular dystrophy, autosomal
dominant inheritance

Derived from Ropper AH, Samuels MA. Eds. Adams and Vistor’s Principles of Neurology,
ninth edition; New York, McGraw Hill, 2009. Also, see individual syndromes
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De Morsier Syndrome
(alt: Septo-optic dysplasia)

m  Organs Involved

Optic nerves, pituitary gland, septum pellucidum

m  Diagnostic Characteristics

Optic nerve hypoplasia
Absent septum pellucidum
Hypopituitarism, growth hormone deficiency

m Associated Abnormalities

Congenital nystagmus, small optic disc, hyperplastic vitreous
Variable visual impairment

Digital defects

Hyperbilirubinemia

Seizures

In utero drug exposure (cocaine, valproate, recreational)
Heterotopias, arachnoid cysts

m  Genetics

Sporadic birth defect of unknown cause.
HESX1 mutations are uncommon cause.

m  Treatment

Hormone replacement therapy
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DiGeorge Syndrome
(alt: 22q11.2 deletion syndrome, velocardiofacial syndrome,
Shprintzen syndrome, conotruncal anomaly face syndrome,
Strong syndrome, congenital thymic aplasia)

m  Organs Involved
o Palate, heart, face, nervous system, renal, parathyroid

m Diagnostic Characteristics of CATCH-22
e C: Cardiac abnormality (tetralogy of Fallot)
e A: Abnormal facies (hypertelorism)
e T: Thymic aplasia
o C: Cleft palate
o H: Hypocalcemia/hypoparathyroidism
e 22-Chromosome abnormality

m  Associated Abnormalities
o Learning and expressive language deficits (90 %)
o Speech hypernasality, delayed vocabulary acquisition, and dysarthria
o Specific neuropsychological profile, borderline IQ
¢ Schizophrenia
o Seizures (with or without hypocalcemia)
¢ Hearing loss (conductive and sensorineural)
o Basal ganglia and periventricular calcification
o Autoimmune disorders

m  Genetics
o De novo deletions on chromosome 22q11.2
¢ One in two chance of passing deletion 22q to offspring
o Autosomal recessive or X-linked traits

m  Treatment
¢ Identify immune problems and treat early
o Cardiac surgery often required
¢ Vitamin D and calcium for hypoparathyroidism
o Neuropsychological testing and TEP (individual education program)
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Review and Case Report:
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Donnai-Barrow Syndrome
(alt: Faciooculoacousticorenal (FOAR) syndrome)

51

m  Organs Involved

Face, eyes, inner ear, corpus callosum, diaphragm

m  Diagnostic Characteristics

Agenesis of corpus callosum
Large anterior fontanelle
Myopia, iris coloboma
Hypertelorism, downslanting eyes
Severe sensorineural deafness
Congenital diaphragmatic hernia

m  Genetics

Autosomal recessive with mutations in the LRP2 gene on chromosome 2
Uniparental disomy reported in some cases, reducing risk of recurrence

in a family
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Doose Syndrome
(alt: Myoclonic-astatic epilepsy)

m  Diagnostic Characteristics
e Onset between 7 months and 6 years of age.
o Normal development before onset.
o Ratio of boys to girls 2:1.
e Myoclonic-astatic seizures (sudden falls, head nodding without loss of
consciousness) define syndrome.
o Absence with atonic and generalized tonic-clonic seizures also occurs.
o Status epilepticus and nonconvulsive status are common.
o Interictal EEG generalized 2-3 Hz spikes-/polyspike-and-waves.
o Ictal EEG spike or polyspike waves at 2.5-3 Hz.

m Differential Diagnosis
o Benign or progressive myoclonic epilepsies
e Dravet syndrome
o Lennox-Gastaut syndrome

m  Genetics
e Multifactorial inheritance likely. Specific gene not identified
o High familial incidence of epilepsy

m  Treatment
e Valproate, levetiracetam, and clobazam are effective in idiopathic cases.
o Carbamazepine, phenytoin, and vigabatrin worsen MAS.
o Ketogenic diet is probably the most effective treatment.

m  Prognosis
e Variable. Good in idiopathic cases, with normal neurodevelopment
(80 %)
e Poor outcome with status

References

Original:
Doose H, Gerken H, Leonhardt R, Volzke E, Volz C. Centrencephalic myoclonic-astatic petit mal.
Clinical and genetic investigations. Neuropediatrie 1970;2:59-78.

Review and Case Reports:

Ebach K, Joos H, Doose H, et al. SCN1A mutation analysis in myoclonic astatic epilepsy and sever
idiopathic generalized epilepsy of infancy with generalized tonic-clonic seizures.
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Dravet Syndrome
(alt: Severe myoclonic epilepsy of infancy (SMEI))

m  Diagnostic Characteristics

o Onset with febrile seizure in the first year of life. Early development is
normal.

e Myoclonic seizures begin between 1 and 4 years of age.

e Convulsive status epilepticus and alternating hemiconvulsions are
common.

o EEG normal at onset; generalized spike-and-wave or polyspike-and-wave.

o Psychomotor development is delayed from second year of life.

o Seizures are often resistant to medication.

o Ataxia.
o “Borderline” cases of DS (SMEB) have SMEI with less frequent
seizures.

m Differential Diagnosis
o Febrile seizures or febrile status epilepticus
o Severe infantile multifocal epilepsy (SIMFE)
¢ Benign myoclonic epilepsy (BME)
o Lennox-Gastaut syndrome
e Myoclonic-astatic epilepsy (MAE) (Doose syndrome)

m  Genetics
e >70 % cases have mutations of SCN1A gene, most de novo.
o Family history of epilepsy or febrile seizures in ~25 % cases.

m  Treatment
e Avoid carbamazepine and lamotrigine, AEDs that exacerbate SMEL
e Valproate, topiramate, clobazam, and levetiracetam are partially
effective.
o Ketogenic diet is an alternative or supplement to AEDs.
e Avoid triggers such as hot baths.

m  Prognosis
o Seizures are usually only partially controlled and may persist through
adult life.
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Duane Syndrome
(alt: Stilling-Turk-Duane syndrome)

m  Organs Involved
o Eye, sixth cranial nerve and nucleus, lateral rectus muscle

m  Diagnostic Characteristics
o Limitation of abduction of affected eye.
¢ Retraction of eyeball on adduction and narrowing of palpebral fissure.
o Limited convergence.
o Face turned to affected side to maintain binocular vision.
o When unaffected right eye looks to right, affected left eye looks straight.

m  Associated Abnormalities (Duane’s Plus)
o Cervical spine abnormalities (Klippel-Feil syndrome)
o Goldenhar syndrome
e Heterochromia

m  Epidemiology
o Girls affected > boys, 3:2
o 10-20 % familial

m  Classification
o Two systems of classification: Brown’s A, B, and C; Huber’s types I, II,
and III

m Differential Diagnosis
e Acquired causes, trauma, orbital infection
e VI cranial nerve palsy

m  Treatment
o None required in most cases
o Surgery when patient unable to maintain binocular vision
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Edwards Syndrome — Epilepsy
(Electroclinical) Syndromes

Edwards Syndrome
Elsberg Syndrome
Empty Sella Syndrome (ESS)
Epidermal Nevus Syndrome
Epilepsy (Electroclinical) Syndromes

J.G. Millichap, Neurological Syndromes: A Clinical Guide to Symptoms
and Diagnosis, DOI 10.1007/978-1-4614-7786-0_5,
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Edwards Syndrome
(alt: Trisomy 18 syndrome)

m  Organs Involved
o Kidneys, heart, intestine, brain, muscle, extremities

m  Diagnostic Characteristics
¢ Kidney malformation
e Ventricular septal defect
o Omphalocele, esophageal atresia
e Mental retardation
o Growth deficiency
e Arthrogryposis

m  Associated Abnormalities
e Microcephaly, prominent occiput, choroid plexus cysts
o Low-set, malformed ears; upturned nose
e Micrognathia, cleft lip/palate
o Hypertelorism, ptosis, narrow palpebral fissures
e Clenched hands, underdeveloped thumbs or nails, webbed 2nd and 3rd
toes
e Absent radius, clubfoot or Rocker bottom feet
o Undescended testicles

m  Genetics
o Extra copy of genetic material on chromosome 18
o Trisomy 18 (47, XX, +18)
e More prevalent in female offspring

m  Prognosis
e 50 % of infants do not survive beyond first week of life
e Median life span 5-15 days, 8 % >1 year, 1 % to age 10 year (mosaic
cases)
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Elsberg Syndrome
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m  Organs Involved

Bladder, vulva, cauda equina

m  Diagnostic Characteristics

Acute urinary retention
Herpes genitalis infection
Viral radiculomyelitis
CSF lymphocytosis

m Differential Diagnosis

Tumor of cauda equina
Multiple sclerosis
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Empty Sella Syndrome (ESS)

m  Organs Involved
o Sella turcica, pituitary gland, hypothalamus

m  Diagnostic Characteristics
o Primary ESS: sign of idiopathic intracranial hypertension, commonly
with obesity and high blood pressure in women; defect in the dural dia-
phragm with herniation of third ventricle into empty sella
o Secondary ESS: pituitary gland atrophy due to injury, surgery, or radia-
tion therapy

m  Associated Abnormalities
o Early onset of puberty, growth hormone deficiency, pituitary dysfunction
o Pituitary tumor
o Hypothalamic hypopituitarism
e Hyperprolactinemia

m  Diagnosis
e MRI and endocrine evaluation
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Epidermal Nevus Syndrome
(alt: Solomon’s syndrome)

m  Organs Involved
o Skin, central nervous system, skeleton

m  Diagnostic Characteristics
o Epidermal nevi, various (ichthyosis, acanthotic, sebaceous)
o Neurological abnormalities in 50 %: mental retardation 40 %,
epilepsy 30 %
e Ocular abnormalities in 33 %, coloboma, microphthalmia, cataracts
o Skeletal, cardiac, and urogenital abnormalities

m  Associated Abnormalities
o Ipsilateral hemihypertrophy
o Hemimegalencephaly
o Seizures, focal, infantile spasms, EEG abnormal side of nevus
o Developmental delay, sensorineural deafness
o Spastic hemiparesis, cortical atrophy, ventricle enlargement
o Kyphoscoliosis, hip dislocation, polydactyly
e Brainstem and cerebellar malformations; neonatal medulloblastoma

m Differential Diagnosis
¢ Proteus syndrome
e CHILD syndrome
o Becker nevus syndrome with ipsilateral breast hypoplasia

m  Genetics
o Sporadic, congenital acquired, not hereditary

m  Treatment
e Surgery, abrasion. Control of seizures

m  Prognosis
¢ Rare tendency to malignant transformation, especially nevus sebaceous
o Rare associated visceral malignancies (Wilm’s tumor, astrocytoma,
intrathoracic teratoma, etc.). Nevi often amenable to therapy
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Epilepsy (Electroclinical) Syndromes

(Table modified from Berg AT et al. Revised terminology and concepts for organization of
seizures and epilepsies: Report of the ILAE Commission on Classification and Terminology,
2005-2009. Epilepsia 2010;51(4):676-685)

Listed by Age at Onset

Neonatal

Benign familial neonatal epilepsy

Early myoclonic encephalopathy

Ohtahara syndrome

Infancy

West syndrome

Myoclonic epilepsy in infancy

Benign infantile epilepsy

Dravet syndrome

Childhood

Febrile seizures plus (FS+)

Panayiotopoulos syndrome

Myoclonic-atonic (astatic) seizures

Benign epilepsy with centrotemporal spikes (BECTS)
Autosomal-dominant nocturnal frontal lobe epilepsy (ADNFLE)
Late-onset childhood occipital epilepsy (Gastaut type)
Lennox-Gastaut syndrome

Epileptic encephalopathy with continuous spike-and-wave during sleep
(CSWS)

Landau-Kleffner syndrome (LKYS)

Childhood absence epilepsy (CAE)

Adolescence—Adult

Juvenile absence epilepsy (JAE)

Juvenile myoclonic epilepsy (JME) (Janz syndrome)

Epilepsy with generalized tonic-clonic seizures alone
Progressive myoclonus epilepsies (PME)

Autosomal-dominant epilepsy with auditory features (ADEAF)
Other familial temporal lobe epilepsies

Reflex epilepsies

Distinctive Constellations

Mesial temporal lobe epilepsy with hippocampal sclerosis (MTLE
with HS)

Rasmussen syndrome

Gelastic seizures with hypothalamic hamartoma
Hemiconvulsion-hemiplegia epilepsy
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Structural-Metabolic Etiologies

Malformations of cortical development (heterotopias, agyria, polymi-
crogyria etc.)

Neurocutaneous syndromes (tuberous sclerosis complex, Sturge-Weber
syndrome, etc.)

Tumor

Infection

Trauma

Vascular

Epilepsies of Unknown Cause

m  Seizures not recognized as an epilepsy: febrile seizures, benign neonatal
seizures
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Fazio-Londe Syndrome — Froin Syndrome

Fazio-Londe Syndrome
Feingold Syndrome
Ferguson-Critchley Syndrome
Fetal Alcohol Syndrome
Foix-Alajouanine Syndrome
Foix-Chavany-Marie Syndrome
Foster-Kennedy Syndrome
Foville Syndrome
Fragile X Syndrome
Fragile X-Associated Tremor/Ataxia Syndrome
Froehlich Syndrome
Froin Syndrome

J.G. Millichap, Neurological Syndromes: A Clinical Guide to Symptoms 65
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Fazio-Londe Syndrome
(alt: Progressive bulbar paresis of childhood)

m  Organs Involved
o Facial, lingual, pharyngeal, laryngeal, and ocular muscles

m  Diagnostic Characteristics
o Onset variable age, usually early childhood, death in first decade
o Progressive facial diplegia
o Bulbar paralysis (dysarthria, dysphagia, dysphonia)
o Tongue fasciculations

m  Associated Abnormalities
o Stridor and respiratory symptoms at onset
e Oculomotor paresis and jaw weakness in some
e Loss of motor neurons in hypoglossal, vagus, facial, and trigeminal
nuclei
e Atrophy of pyramidal tracts

m Differential Diagnosis
e Myasthenia gravis
o Pontomedullary glioma
o Brainstem multiple sclerosis

m  Genetics
o Autosomal recessive, either with early onset of respiratory symptoms
and rapid progression to death (type I) or less prominent respiratory
symptoms and protracted clinical course (type II)
¢ Rare autosomal dominant form (type I1I) and very rarely X-linked form
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Feingold Syndrome

(alt: Oculodigitoesophagoduodenal syndrome)

67

m  Organs Involved

Head, limbs, intestines, brain, eyes

m  Diagnostic Characteristics

Microcephaly

Clinodactyly, short index and little fingers
Syndactyly of 2nd and 3rd and 4th and 5th toe
Short palpebral fissures

Esophageal and/or duodenal atresia

Learning disability or mental retardation

m  Genetics
Mutations in the neuroblastoma-derived oncogene (MYCN), located on

the short arm of chromosome 2 (2p24.1)
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Ferguson-Critchley Syndrome

m  Organs Involved
¢ Eyes, spinocerebellar, brain

m  Diagnostic Characteristics
e Cerebellar ataxia of late onset, fourth and fifth decades
e Spastic paraparesis
o Supranuclear ophthalmoplegia, optic atrophy
e Myoclonus
o Dementia

m  Associated Abnormalities
o Pathologic crying and laughing
e Dysarthria
o Sensation diminished distally
o Extrapyramidal features in some families

m  Genetics
o Autosomal dominant inheritance, several families reported
e Mutations in the SCA3 gene
o Drew family of Walworth described by Ferguson and Critchley in 1929
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Fetal Alcohol Syndrome

Organs Involved
o Face, brain, eyes, heart, skeleton, kidneys

Diagnostic Characteristics

o Growth deficiency

o Craniofacial abnormalities: smooth philtrum, thin upper lip, small pal-
pebral fissures

e« (NS damage: microcephaly, agenesis of corpus callosum, cerebellar
hypoplasia; epilepsy, incoordination, cognitive and behavioral abnor-
malities (developmental delay, learning disabilities, ADHD)

¢ Prenatal exposure to alcohol

Associated Abnormalities

e Strabismus, ptosis,

o Cardiac ventricular and atrial septal defects

o Joint anomalies, single palmar crease, small phalanges and nails

Differential Diagnosis
o Williams syndrome
e Noonan syndrome
o Fetal hydantoin syndrome
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Foix-Alajouanine Syndrome

(alt: Foix-Alajouanine myelopathy; subacute necrotic myelopathy)

m  Organs Involved

Spinal cord, spinal blood vessels

m  Diagnostic Characteristics

Progressive spastic paraplegia

Flaccid areflexive paraplegia

Sensory loss, loss of sphincter control

CSF protein elevated to >100 mg/dl and no cells

Small tortuous spinal arteries and veins thickened and fibrotic (angio-
dysplastic) or spinal arteriovenous malformation with vascular
myelopathy

Lower thoracic and/or lumbosacral cord, rarely cervical cord

Male: female ratio/5:1

Most common in 20-40-year-olds; fatal within 1-2 years
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Foix-Chavany-Marie Syndrome

m  Organs Involved

Face, pharynx, tongue, masticatory muscles, opercular cortex, cerebral
arteries

m  Diagnostic Characteristics

Facial apraxic weakness

Anarthria, drooling

Dysphagia, masticatory problems

Exaggerated jaw jerk

Closes mouth spontaneously when smiling but not voluntarily

m  Causes

Stroke affecting the cerebral anterior opercular region, usually bilateral
Cerebral malformation

Degenerative disorder

Head trauma
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Foster-Kennedy Syndrome

m  Organs Involved
¢ Olfactory groove, sphenoid ridge, frontal lobe of brain

m  Diagnostic Characteristics
o Ipsilateral optic atrophy
o Contralateral papilledema
o Ipsilateral central scotoma
o Ipsilateral anosmia
e Anterior cranial fossa mass (olfactory groove meningioma)

m  Associated Abnormalities
e Increased intracranial pressure
o Frontal lobe symptoms

m Differential Diagnosis
o Pseudo-Foster Kennedy syndrome (ipsilateral optic atrophy and contra-
lateral papilledema without mass) due to unilateral optic nerve
hypoplasia.

m  Treatment
o Surgery, ventriculoperitoneal shunt
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Foville Syndrome
(alt: Dorsolateral pontine syndrome; Raymond-Foville syndrome)

m  Organs Involved
o Tegmentum of pons, cranial nerves VI and VII
o Corticospinal tracts in basis pontis

m  Diagnostic Characteristics
o Ipsilateral Cr VI palsy (lateral gaze weakness with diplopia)
o Ipsilateral Cr VII palsy (peripheral facial weakness)
o Contralateral hemiplegia (sparing the face) (crossed hemiplegia)

m  Causes
o Basilar artery infarct (paramedian and short circumferential branches)
or pontine tumor
o Unilateral lesion of the dorsal pons tegmentum

m Differential Diagnosis
e Other intramedullary brainstem syndromes (Millard-Gubler, Weber,
Claude, Benedikt, Nothnagel, Parinaud, Avellis, Jackson, Wallenberg)
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Fragile X Syndrome
(alt: Martin-Bell syndrome)

m  Organs Involved
o Ears, face, testes, brain

m  Diagnostic Characteristics
e Mental retardation or learning disability.
o Autism (FXS is the leading genetic cause of autism, accounting for 5 %
cases).
o Large protruding ears, long face.
¢ Postpubescent macroorchidism.
o Hyperextensible finger joints, flat feet, hypotonia.
e Males are affected more than females. Females have 50 % penetrance.

m  Associated Abnormalities
o Stereotypic movements (e.g., hand flapping)
o Working and short-term memory deficiencies, visual spatial and math
learning disabilities. Verbal abilities relatively spared
o Social anxiety, excessive shyness, panic attacks, autistic spectrum disorder
o ADHD in majority of boys and 30 % girls with FXS
o Seizures in 13-18 %, mainly partial seizures, amenable to medication

m  Genetics

e X-linked autosomal is dominant. Genetic anticipation in future
generations.

e Mutation of the fragile X mental retardation 1 (FMR1) gene on the X
chromosome, with increase in CGG trinucleotide repeats on PCR analysis.

o FXS males have >200 repeats (unaffected individuals have 5-44 repeats).

e Methylation of FMRI in chromosome Xq27.3 causes constriction of
the X chromosome with “fragile” appearance microscopically.

o« FMRP, at highest concentration in brain and testes, affects dopamine
pathways in prefrontal cortex, resulting in ADHD.

m  Treatment
o Stimulants for ADHD. Behavioral therapy and special education
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Fragile X-Associated Tremor/Ataxia Syndrome

m  Organs Involved
o Middle cerebellar peduncles, cerebral white matter, brain atrophy

m  Diagnostic Characteristics
o Late-adult-onset neurodegenerative disease
o Intention tremor
o Cerebellar gait ataxia
o Cognitive dysfunction (executive function, working memory)

m  Associated Abnormalities
o Parkinsonism.
o Neuropathic and autonomic dysfunction.
o Intranuclear inclusions (ubiquitin positive) in neurons and astrocytes
are the pathological hallmark, especially affecting the hippocampus.

m  Genetics

¢ A trinucleotide repeat disorder is the fragile X mental retardation 1 gene,
FMRI.

e Men are most often affected and carriers of premutation expansion (55—
200 CGG repeats) of the FMRI1 gene. Complex multigenerational
inheritance.

o Siblings of patient are at risk. Patient and family members require
genetic counseling.

m  Treatment
o None specific, targeting the pathogenic mechanism of excess FMR1
mRNA
e Supportive therapy for ataxia and Parkinsonism

m  Prognosis
o Progressive, tremors first with onset at median of ~60 years, followed by
ataxia after median of 2 years, and death after 21 years.
o Life expectancy ranges from 5 to 25 years.
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Froehlich Syndrome
(alt: Adiposogenital dystrophy; Babinski-Frohlich syndrome;
hypothalamic infantilism)

m  Organs Involved
o Pituitary, hypothalamus

m  Diagnostic Characteristics
o Feminine obesity, growth retardation
o Retarded sexual development, altered secondary sex characteristics
e Gonadal underdevelopment or atrophy, decreased gonadotropin
secretion
o Loss of vision, polyuria, polydipsia
o Antisocial behavior
o Apathy, increased appetite
e Mostly males affected, during puberty

m  Associated Abnormalities
o Pituitary tumor
o Hypothalamic tumor, suprasellar cyst
o Craniopharyngioma, adamantinoma, glioma
Pituitary adenoma, cholesteatoma, lipoma, meningioma, chordoma

m Differential Diagnosis
e Prader-Willi syndrome
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Froin Syndrome
(alt: Nonne-Froin syndrome)

m  Organs Involved
o Cerebrospinal fluid, spinal subarachnoid space

m  Diagnostic Characteristics
o CSF obtained by lumbar puncture is xanthochromic.
o CSF protein concentration is elevated.
o Partial or complete block of spinal canal.
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Ganser Syndrome

m  Organs Involved
o Frontotemporal-parietal dominant lobes of brain

m  Diagnostic Characteristics
o Dissociative disorder NOS
e Approximate, nonsensical, or wrong answers to simple questions or
incorrect way of doing things
¢ Clouding of consciousness, hallucinations
o Conversion symptoms, hysterical escape (prison psychosis)

m  Associated Abnormalities
o Organic causes: head injury or stroke, mostly involving frontal lobes
o Alcoholism with Korsakoff psychosis, schizophrenia, depression
o Neurosyphilis, dementia, or AIDS
o Confusion, stress, echolalia, echopraxia

m  Age and Gender
o Average age 32 years (range 15-62), also reported in children
e Most common in men (75 %) and prisoners

m  Treatment
o Psychiatric care
o Neurological consult to rule out organic disease
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Garcin Syndrome
(alt: Guillain-Alajouanine-Garcin syndrome)

m  Organs Involved
e Multiple unilateral cranial nerves, nasopharynx, base of skull

m  Diagnostic Characteristics

o Progressive paralyses of cranial nerves on one side

e Tumor involving the base of the skull: meningeal carcinomatosis, lym-
phomatosis, nasopharyngeal carcinoma (Schmincke tumor or
lymphoepithelioma)

o Trauma involving base of skull and cranial nerves outside the brainstem

o Localized, subacute infection (herpes zoster, Lyme disease,
cytomegalovirus)

o  Wegener granulomatosis, sarcoidosis

o Tumors involving cranial nerves: neurofibromas, schwannomas (acous-
tic), metastases, meningiomas, chordomas, chondrosarcomas
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Gerstmann Syndrome

m  Organs Involved
e Angular gyrus, parietal lobe, dominant hemisphere of brain

m  Diagnostic Characteristics
o Finger agnosia: inability to name different fingers on the hand
o Dysgraphia/agraphia: deficiency in ability to write
o Dyscalculia/acalculia: difficulty in learning mathematics
o Right-left confusion: inability to differentiate right from left

m  Associated Abnormalities
e Aphasia in adults with stroke involving the dominant parietal lobe
o Constructional apraxia in children with developmental Gerstmann syn-
drome; an inability to copy simple drawings

m  Treatment
e Occupational and speech therapies
¢ Calculators and word processors

m  Prognosis
o Improvement over time. Learn to adjust to deficits
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Goldenhar Syndrome

(alt: Oculo-auriculo-vertebral (OAV) syndrome)

m  Organs Involved
o First and second branchial arches. Ears, face, eyes, mandible, skeleton,
heart, renal, gastric, brain, nerve

m  Diagnostic Characteristics
e Microtia — partially formed or absent ear pinna
¢ Asymmetric mouth, facial nerve paralysis
e Absent eye or ocular dermoid
o Vertebral scoliosis, unstable cervical spine

m  Associated Abnormalities
e Hearing and vision impairment
o Dental and palatal anomalies
o Congenital heart defect
o Unilateral underdeveloped or absent intestine, kidney, lung
o Mental retardation, microcephaly

m Differential Diagnosis
o Hemifacial microsomia: facial asymmetry without internal organ and
vertebral anomalies

m Cause
o Unknown, multifactorial, possible genetic component, autosomal dom-
inant or recessive, usually sporadic, male:female ratio 2:1
o Maldevelopment in late first trimester
o Children of Gulf war veterans susceptible, but relationship not proven

m  Treatment
e Surgical reconstruction
o Hearing aids and glasses
o Multidisciplinary care
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Gorlin Syndrome
(alt: Nevoid basal cell carcinoma syndrome (NBCCS))

m  Organs Involved
o Skin, nervous system, eyes, endocrine system, bones

m  Diagnostic Characteristics
e Multiple basal cell carcinomas of skin
o Odontogenic keratocysts in mandible
¢ Rib and vertebrae anomalies
e Intracranial calcifications, falx cerebri
o Kyphoscoliosis, bifid ribs
o Facies: frontal bossing, hypertelorism, prognathism, cleft lip and palate
o First-degree relative with NBCCS

m  Associated Abnormalities
o Nervous system: blindness, deafness, mental retardation, seizures
e Macrocephaly
e Medulloblastoma in children usually <2 years old
o Congenital malformations: coloboma, microphthalmia
o Polydactyly

m  Genetics

e Autosomal dominant inheritance
o Caused by mutations in the PTCH gene on chromosome 9q
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Gradenigo Syndrome

m  Organs Involved
¢ Petrous temporal bone, sixth cranial nerve

m  Diagnostic Characteristics
o Otitis media and mastoiditis involving petrous apex bone
e Cr VI nerve lateral gaze palsy
¢ Retro-orbital pain (area supplied by ophthalmic branch of trigeminal
Vth Cr nerve)

m  Associated Abnormalities
e Bell’s palsy, when VIIth nerve also involved
o Excessive lacrimation
o Reduced corneal sensitivity
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Greig Cephalopolysyndactyly Syndrome
(alt: GCPS)

m  Organs Involved
o Head, eyes, hands, feet, brain

m  Diagnostic Characteristics
o Polydactyly
o Syndactyly
o Hypertelorism
e Macrocephaly, high prominent forehead
¢ Antenatal diagnosis; ultrasound for polydactyly; amniocentesis

m  Associated Abnormalities
¢ Craniosynostosis
o Agenesis of corpus callosum
o Developmental delay, mental retardation
o Diaphragmatic hernia
o Leukemia and gliomas

m  Genetics
e Mutations in the GLI3 gene on chromosome 7
¢ Autosomal dominant inheritance

m Differential Diagnosis
e Acrocallosal syndrome
¢ Gorlin syndrome
e Carpenter syndrome
o Teebi syndrome
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Guillain-Barre Syndrome
(alt: Acute idiopathic polyradiculoneuritis)

m  Organs Involved
o Peripheral nerves, limb muscles, lower cranial nerves, face, bulbar mus-
cles, respiratory muscles, sensory nerves, autonomic nervous system

m  Diagnostic Characteristics
o Initial symmetrical weakness of lower limbs
o Progression of weakness upwards in hours or days. Areflexia
e Involvement of arms, facial, and bulbar muscles
o Dysphagia, respiratory difficulties
o Eye muscles spared

m  Additional Abnormalities
o Sensory loss (position sense)
¢ Autonomic dysfunction (orthostatic hypotension, cardiac arrhythmias)
o Hyponatremia
¢ CSF protein 100-1000 mg/dL; albuminocytologic dissociation

m  Cause
o Autoimmune disease, immune response to foreign antigens (infection):
Campylobacter jejuni, cytomegalovirus, influenza virus

m  Diagnostic Tests and Supportive Findings
o CSF elevated protein level
o« EMG and NCS conduction slowing and block

m  Treatment
o Plasmapheresis or IV immunoglobulin
o Physiotherapy rehabilitation

m  Prognosis
o Complete recovery 80 % within months to a year. Death rate at 2-3 %
o 5-10 % relapse rate (chronic inflammatory demyelinating polyneuropathy)
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Hallermann-Streiff Syndrome
(alt: Francois dyscephalic syndrome)

m  Organs Involved
o Eyes, face, head, brain

m  Diagnostic Characteristics
o Multiple congenital abnormalities
o Brachycephaly, frontal bossing, delayed closure of fontanelles and
sutures
o Birdlike facies with beaked nose and micrognathia, dental anomalies
e Microphthalmia, congenital cataracts, glaucoma
o Dwarfism, hypotrichosis
e Mental retardation

m  Genetics and Etiology
e May be associated with GJA1 gene mutation, usually sporadic
o Possibly autosomal recessive inheritance
o Affects both sexes
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HARP Syndrome

m  Organs Involved
¢ Blood, retina, globus pallidum

m  Diagnostic Characteristics
Hypoprebetalipoproteinemia
e Acanthocytosis

o Retinitis pigmentosa
Pallidal degeneration

m  Associated Abnormalities
e MRI “eye-of-the-tiger” sign
o Night blindness
o Dysarthria, dysphagia, orobuccolingual dystonia
e Mental retardation

m Differential Diagnosis
o Pantothenate kinase-associated neurodegeneration (PKAN, formerly
Hallervorden-Spatz syndrome). HARP now considered part of the
PKAN disease spectrum (Ching KH et al. 2002)
o Bassen-Kornzweig syndrome

m  Genetics
¢ HARP is allelic with PKAN. PKAN is autosomal recessive.
e Mutant PANK2 gene at chromosome locus 20p13.

m  Treatment
o Iron-chelating agents
e Vitamins, pantothenate (PANK?2 enzyme substrate), coenzyme Q

m  Prognosis
o Progressive neurodegeneration. Survival rate 11 years
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Haw River Syndrome
(alt: Dentatorubral-pallidoluysian atrophy (DRPLA),
Naito-Oyanagi disease)

m  Organs Involved
o Dentate nucleus, globus pallidus, centrum semiovale, posterior spinal
columns

m  Diagnostic Characteristics
e Ataxia
o Seizures, myoclonus epilepsy
o Choreiform movements, cervical dystonia
o Loss of vibration and position sense
e Progressive dementia
o Juvenile, early adult and late adult onset

m  Associated Abnormalities
o Neuronal loss of dentate nucleus
o Calcification of globus pallidus
o Neuroaxonal dystrophy of nuclei gracilis and cuneatus
o Demyelination of centrum semiovale
e Marked brain atrophy, neuronal intranuclear inclusions

m Differential Diagnosis
o Huntington’s disease
o Spinocerebellar ataxias
o Progressive myoclonus epilepsy, Unverricht-Lundborg disease
o Neuroaxonal dystrophy

m  Genetics
e Autosomal dominant. More frequent in Japanese population
o Expansion of a CAG repeat encoding a polyglutamine region of the
atrophin 1 gene on chromosome 12p13.3. Displays anticipation
e Named after the hometown (Haw River, North Carolina) of the first
recorded member of the affected family reported (Farmer et al. 1989)

m  Prognosis
o Death at 15-25 years after onset
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Heerfordt Syndrome

(alt: Waldenstrom’s uveoparotitis)

m  Organs Involved
o Parotid glands, eyes, facial nerve, and muscle

m  Diagnostic Characteristics
o Parotid gland enlargement, fever, uveitis, and facial nerve palsy
o Sarcoidosis with meningism, CSF pleocytosis, generalized lymphade-
nopathy, skin rash
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Herpes Zoster Oticus Syndrome
(alt: Ramsay Hunt syndrome type II)

m  Organs Involved
o Geniculate ganglion, face, ear, tongue, vestibulocochlear nerve

m  Diagnostic Characteristics
o Acute facial nerve paralysis
¢ Pain in the ear
o Loss of taste, anterior 2/3rds tongue
e Dry mouth and eyes
o Erythematous vesicular rash in the ear canal, tongue, and hard palate

m  Associated Abnormalities
o Tinnitus, hearing loss, vertigo

m  Pathophysiology
o Shingles of the geniculate ganglion
o Illness that suppresses the immune system

m  Prevention
e Vaccination with Zostavax chickenpox vaccine

m  Prognosis
o Complete facial recovery in 75 % if treatment with prednisone and acy-
clovir started within first 3 days of onset. No recovery of hearing
o Persistent facial paralysis in 50 % when treatment delayed
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Hopkins Syndrome

(alt: Poliomyelitis-like asthmatic amyotrophy)

m  Organs Involved
o Spinal cord anterior horn cells, muscles, lungs

m  Diagnostic Characteristics
e Asthma exacerbation with viral infection (HSV type I, Mycoplasma
pneumoniae)
o Poliomyelitis-like, lower motor neuron paralysis (asthmatic asymmetri-
cal amyotrophy)

m  Prognosis
¢ Poor, persistent weakness
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Holmes-Adie Syndrome

(alt: Adie syndrome; Ross syndrome)

m  Organs Involved
o Eye, pupillary parasympathetic innervation, muscle reflex

m  Diagnostic Characteristics
e Anisocoria. Dilated pupil that does not constrict quickly in response to
light (Adie pupil) and impaired accommodation
o Loss of deep tendon reflexes
o Excessive sweating, autonomic neuropathy, orthostatic hypotension
o Affects younger women (3:1 female preponderance), average age 30-40
years, unilateral in 80 % cases

m  Causes
o Damage to the ciliary ganglion that normally controls pupil constriction
o Peripheral neuropathy that causes areflexia
e Viral or bacterial infection suspected
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Nolano M, Provitera V, Donadio V, et al. Ross syndrome: a lesson from a monozygotic twin pair.
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Horner Syndrome
(alt: Oculosympathetic palsy)

m  Organs Involved
¢ Oculosympathetic nervous system: (1) central involving hypothalamospinal
tract and cord, (2) preganglionic with compression of sympathetic chain,
and (3) postganglionic at level of internal carotid and cavernous sinus

m  Diagnostic Characteristics
e Ptosis
e Miosis
o Enophthalmos
e Anbhidrosis of affected side of face

m  Associated Abnormalities
e Heterochromia in congenital Horner syndrome

m  Acquired Causes
o Lateral medullary syndrome, vertebral artery, or PICA stroke
e Trauma at base of neck
o Middle ear infection
o Pancoast tumor, bronchogenic carcinoma at apex of lung
e Aortic aneurysm
o Neurofibromatosis type |
e Thyroid carcinoma
o Multiple sclerosis
o Klumpke paralysis
o Cavernous sinus thrombosis
e Syringomyelia
e During migraine attack

m Differential Diagnosis
¢ Oculomotor third nerve palsy has a dilated pupil, and ptosis is severe.
o Horner syndrome has constricted pupil, and ptosis is mild and partial.

m  Test for Horner Syndrome
o Cocaine eye drops fail to dilate the Horner pupil lacking norepinephrine.
o A-agonist apraclonidine has increased mydriatic effect on Horner pupil.
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HHH Syndrome

(alt: Hyperornithinemia-hyperammonemia-homocitrullinuria
syndrome; ornithine translocase deficiency syndrome)

m  Organs Involved
o Liver, urea cycle disorder, central nervous system

m  Diagnostic Characteristics

o Neonatal onset (~12 % cases) at 24-48 h, with poor feeding, vomiting,
hypothermia, hyperpnea

o Infancy, childhood, and adult presentation (~88 %), with chronic neuro-
cognitive deficits, developmental delay, ataxia, spastic paraparesis, learn-
ing disabilities, seizures

o Acute encephalopathy secondary to hyperammonemic crisis

e Chronic liver dysfunction, elevated liver transaminases, hyperammone-
mia, and protein intolerance

m  Genetics
e Mutations in SLC25A15 gene that encodes ORNTI1 (mitochondrial
ornithine transporter 1) involved in the urea cycle and the ornithine deg-
radation pathway
e Metabolic diagnostic triad: hyperornithinemia, hyperammonemia,
homocitrullinuria
o Autosomal recessive inheritance

m  Treatment
o Control hyperammonemic episodes by reducing protein intake.
o Protein-restricted diet.
e Avoid protein supplements, prolonged fasting, I'V steroids, valproic acid.
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Isaacs Syndrome

(alt: Immune-mediated neuromyotonia; acquired neuromyotonia)

m  Organs Involved

Muscles, nerves

m  Diagnostic Characteristics

Muscle cramps, stiffness, especially in calves, trunk, and sometimes neck
and face, due to hyperexcitability of peripheral nerve, including auto-
nomic nerve

Myotonia-like symptoms (slow relaxation)

Hyperidrosis

Myokymia, fasciculations

Exercise intolerance

Onset between 15 and 60 years old

m  Associated Abnormalities

Spontaneous, rapid discharges of single motor-unit potentials and
myokymic and neuromyotonic discharges on EMG

An antibody-mediated potassium channel disorder (channelopathy),
relieved by Na channel blocker and immunotherapy

Sometimes associated with neoplasm, especially thymoma

m Differential Diagnosis

Types of neuromyotonia: acquired (chronic, monophasic — postinfec-
tion, and relapsing remitting), paraneoplastic, hereditary

Morvan syndrome

Amyotrophic lateral sclerosis
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Jackson Syndrome
(alt: Hughlings Jackson syndrome)

m  Organs Involved
o Tegmentum of medulla oblongata, cranial nerves X and XII

m  Diagnostic Characteristics
o Ipsilateral paralysis of soft palate, pharynx, larynx, and ipsilateral
paralysis and hemiatrophy of the tongue
o Contralateral hemianesthesia (same as Avellis syndrome)

m  Causes
e Infarct or tumor
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Jackson-Weiss Syndrome

m  Organs Involved
o Skull, feet

m  Diagnostic Characteristics
o Craniosynostosis, bulging forehead
o Hypertelorism, midface hypoplasia
o Premature fusion of foot bones, enlarged big toes

m  Genetics and Etiology
e Mutations in the FGFR2 gene on chromosome 10
e Autosomal dominant inheritance

m Differential Diagnosis of FGFR-Craniosynostosis Syndromes
o Pfeiffer, Apert, Crouzon, Beare-Stevenson, and Muenke syndromes
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Jacobsen Syndrome
(alt: 11q deletion disorder)

m  Organs Involved
e Brain, face, heart, blood, extremities

m  Diagnostic Characteristics
o Intellectual disabilities
o Facial/skeletal dysplasia, short stature
o Trigonocephaly, wide-set eyes
¢ Retrognathia
o Low-set, misshapen ears; short upturned nose; anteverted nostrils
o Camptodactyly (upward curvature of pinkie and ring fingers)
o Large great toes/hammertoes
o Heart defects, renal defects, cryptorchidism
e Thrombocytopenia

m Differential Diagnosis
o Turner syndrome
e Noonan syndrome
e Acquired thrombocytopenia

m  Genetics
o Partial deletion of long arm of chromosome 11, including band 11q24.1
o Female/male ratio 2:1
e Mainly sporadic, occasionally familial
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Janz Syndrome
(alt: Juvenile myoclonic epilepsy (JME))

m  Organs Involved
e Shoulders, arms, brain

m  Diagnostic Characteristics
e Onset at 12-18 years old
o Sudden jerks of shoulders and arms, on awakening or while falling
asleep
o Generalized tonic-clonic seizures, triggered by sleep deprivation
o Absence seizures

m  Associated Abnormalities
o Interictal EEG shows bilateral, symmetrical, synchronous, and diffuse
polyspike and slow wave complexes at 4-6 Hz/s.
o Positive family history for epilepsy in 50 % cases.
o Neurologic exam and imaging studies are normal.

m  Genetics
o Mutations of several genes (CACNB4, GABRAL, etc.) located on the
short arm of chromosome 6

m  Treatment
o Avoid sleep deprivation, early awakening, alcohol, and flickering lights.
e Medication must be continued without interruption for a lifetime.

References

Original:
Janz D, Christian W. Impulsiv-petit mal. Deutsche Zeitschrift fur Nervenheilkunde 1957;176:
346-386.

Review and Case Reports:

Janz D. The idiopathic generalized epilepsies of adolescence with childhood and juvenile age of
onset. Epilepsia 1997;39:4-11.

Wandschneider B, Thompson PJ, Vollmar C, Koepp MJ. Frontal lobe function and structure in
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Jervell and Lange-Nielsen Syndrome
(alt: Cardioauditory syndrome of Jervell and Lange-Nielsen;
Surdo Cardiac syndrome; long QT syndrome 1)

m  Organs Involved
e Auditory nerve, inner ear, heart

m  Diagnostic Characteristics
o Congenital profound sensorineural hearing loss
o Long QT interval, usually >500 ms, associated with ventricular tachy-
cardia and fibrillation which may result in syncope or sudden death

m  Associated Abnormalities
¢ Syncopal episodes during periods of stress, exercise, or fright.
o Iron-deficient anemia and elevated levels of gastrin.
o Cardiac events in 50 % cases before 3 years of age.
e Mortality rate: if untreated, >50 % die before age 15 years.

m  Genetics
o Mutations in either KCNQI1 or KCNEI1 gene
e Autosomal recessive inheritance

m  Management
o Cochlear implantation to treat hearing loss
e Beta-adrenergic blockers for long QT interval
o Treatment of iron-deficiency anemia
e Special precautions during anesthesia
e Avoid drugs that prolong the QT interval
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Joubert Syndrome

m  Organs Involved
e Cerebellar vermis, brainstem

m  Diagnostic Characteristics
e Ataxia, agenesis of cerebellar vermis
o Episodic hyperpnea, sleep apnea
o Irregular jerky eye movements
e Mental retardation

m  Associated Abnormalities
e« MRI “molar tooth sign”
o Retinal coloboma, retinitis pigmentosa
o Polydactyly
o Cleft lip or palate, tongue abnormalities
e Seizures

m  Genetics
e Multiple mutated genes
o A ciliopathy
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Juberg-Marsidi Syndrome

m  Organs Involved
¢ Brain, muscle, skeleton, genitalia

m  Diagnostic Characteristics
e Microcephaly
o Sensorineural deafness
o Short stature, growth retardation
e Ocular anomalies, flat nasal bridge
o Severe mental retardation
o Hypogonadism, hypogenitalia
o Delayed milestones
o Hypotonia, muscle weakness

m  Genetics
o X-linked recessive inheritance
o Mutations of the ATRX gene on the long arm of the X-chromosome
(Xql12-g21)

m Differential Diagnosis
e Carpenter syndrome
¢ Smith-Fineman-Myers syndrome
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Syndrome

Kabuki Syndrome
Kallmann Syndrome
Kearns-Sayre Syndrome (KSS)
Kinsbourne Syndrome
Kjellin Syndrome
Kleefstra Syndrome
Klein-Levin Syndrome
Klinefelter Syndrome
Klippel-Feil Syndrome
Klippel-Trenaunay-Weber Syndrome
Kluver-Bucy Syndrome
Kocher-Debre-Semelaigne Syndrome
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Kabuki Syndrome

(alt: Niikawa-Kuroki syndrome)

m  Organs Involved

Face, skeleton, joints, ears, heart, urinary tract

m  Diagnostic Characteristics

Long eyelids

Broad, depressed nasal tip
Prominent earlobes

Cleft or high arched palate
Scoliosis, short fifth finger
Heart defects

m Associated Abnormalities

Mild to moderate intellectual disability

Unusually sociable, happy disposition

Focal seizures, fronto-central localization

Characteristic EEG pattern, fronto-central biphasic spikes and slow
wave

MRI T2 hyperintensities in deep brain nuclei with tremor in one report
and dilated vein of Galen in another

m  Genetics

Autosomal dominant or X-linked recessive inheritance
Two-thirds of cases have mutation in the MLL2 gene
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Kallmann Syndrome
(alt: Hypogonadotropic hypogonadism (HH) with anosmia syndrome)

m  Organs Involved
o Hypothalamus, pituitary, olfactory bulbs, eyes, skull

m  Diagnostic Characteristics
o Idiopathic hypogonadotropic hypogonadism
o Congenital hypothalamic dysfunction
o Pituitary hypogonadism, eunuchoidism
o Small genitalia, absent pubic hair
¢ Anosmia/hyposmia
o Degeneration of olfactory bulbs

m  Associated Abnormalities
o Retinitis pigmentosa, color blindness
o Midline cranial defects, synkinesis
o Renal agenesis
e Hypertension, obesity
o Diabetes mellitus
e Mental retardation

m  Genetics
o Autosomal dominant, some cases recessive or X-linked
o Males affected more often than females
e Mutations in several genes, including CHD7 and WDR11
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Kearns-Sayre Syndrome (KSS)
(alt: Oculocraniosomatic neuromuscular disease
with ragged red fibers)

m  Organs Involved
o Eye muscles, cerebellum, CSF, mitochondria, heart

m  Diagnostic Characteristics
o Chronic progressive external ophthalmoplegia (CPEO)
e Ptosis, unilateral, later bilateral
o Pigmentary retinopathy (salt and pepper appearance), at macula
e Cardiac conduction abnormalities, AV block

m  Associated Abnormalities
e Cerebellar ataxia
e Proximal muscle weakness, first unilateral, later bilateral
e Deafness
¢ Diabetes mellitus, growth hormone deficiency, hypoparathyroidism
o Elevated CSF protein (>100 mg/dl), elevated blood lactate

m  Genetics
e Deletions in mitochondrial DNA, maternal transmission
o Ragged red fibers in orbicularis oculi muscle biopsy

m  Treatment
o Coenzyme Q10 supplements
e Pacemaker implant
o Endocrine screening
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Kinsbourne Syndrome
(alt: Opsoclonus myoclonus; dancing eyes syndrome)

m  Organs Involved

Eyes, trunk, limbs, diaphragm, larynx, pharynx

m  Diagnostic Characteristics

Random, high-amplitude, arrhythmic, multidirectional, involuntary
conjugate eye movements

Focal or diffuse myoclonus, involving trunk, limbs, diaphragm, larynx,
pharynx

Aphasia, mutism

Lethargy, sleep disorder

Maybe self-limiting when associated with viral encephalitis

When occurring with neuroblastoma in children, associated with anti-
Hu (ANNA-!) antibodies

In adults, occurs with small cell lung carcinoma or breast carcinoma and
associated with anti-Hu (ANNA-1) or anti-Ri (ANNA-2) antibodies

m  Treatment and Prognosis

In children, surgery for removal of neuroblastoma and ACTH or corti-
costeroids. Good response usual, but may have long-term developmen-
tal and cognitive problems

In adults, worse prognosis for paraneoplastic syndrome cases
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Kjellin Syndrome

m  Organs Involved

Corpus callosum, cerebrum, retina

m  Diagnostic Characteristics

Corpus callosum thinning

Hereditary progressive spastic paraplegia, onset early adulthood
Fundus autofluorescence and multiple retinal flecks

Central retina degeneration

Dementia

Peripheral neuropathy and amyotrophy

m  Genetics

Autosomal recessive
Mutations in SPG11 or SPG15 genes
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Kleefstra Syndrome
(alt: 9q34 deletion syndrome)

m  Organs Involved

Face, head, eyebrows, eyes, tongue, brain

m  Diagnostic Characteristics

Distinctive facial features: arched eyebrows joined together (synophrys),
hypertelorism, midface hypoplasia, anteverted nares

Prognathism

Macroglossia

Microcephaly, brachycephaly

Hypotonia

Developmental delay, learning disability, aphasia

m Associated Abnormalities

Structural brain abnormalities

Congenital heart defects

Genitourinary abnormalities

Seizures

Regressive behavioral phenotype: autism in childhood, apathy and cata-
tonia in adolescence

m  Genetics

Loss or mutations in the EHMT]1 gene or deletions of chromosome
9q34.3
Autosomal dominant random inheritance
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Klein-Levin Syndrome
(alt: Sleeping beauty syndrome)

m  Organs Involved
¢ Hypothalamus

m  Diagnostic Characteristics
o Episodic hypersomnia (~16 h a day) associated with:
o Altered mental state
o Cognitive impairment, confusion, hallucinations, delusions
o Hyperphagia
o Hypersexual behavior during episodes

m  Suspected Causes
e Malfunction of hypothalamus
e Autoimmune disorder
o Precipitated by infection, stress, alcohol, marijuana, or head trauma

m Differential Diagnosis
o Diagnosis of exclusion
e Narcolepsy
e Metabolic problem (diabetes, hypothyroidism)
e Multiple sclerosis
o Cerebral tumor
e Bipolar disorder
o Cyclic premenstrual sleepiness in teenage girls

m  Genetics
o No known genetic markers, some familial cases
o Adolescent males predominantly, sex ratio 3:1, Jewish males especially
o Average age at onset 15.7 years; age range 6-59 years

m  Treatment
o Stimulants. Carbamazepine

m  Prognosis
e Median duration 8 years; 6 months between episodes (range 0.5-72 months)
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Klinefelter Syndrome
(alt: 47,XXY or XXY syndrome)

m  Organs Involved
e Muscles, body hair, breasts, testes

m  Diagnostic Characteristics
e As children, muscle weakness and incoordination
e At puberty, less muscular, less facial and body hair, broad hips, lack of
secondary sexual characters
o As teens, larger breasts, reduced energy level, tall stature
e As adults, lanky build, gynecomastia, reduced fertility, microorchidism

m  Associated Abnormalities
o Increased susceptibility to autoimmune disorders, cancer, and
osteoporosis
e Learning disorders, ADHD, autism, seizures
¢ Delayed motor development through infancy and childhood
o Psychosocial morbidity — depressive anxiety

m  Genetics
e Males with Klinefelter syndrome may have a mosaic 47,XXY/46,XY
karyotype.

o The extra X chromosome is retained because of a nondisjunction event
during meiosis I or II.

m  Treatment
o Testosterone to begin at puberty may normalize body shape and second-
ary sex characteristics but not the infertility, gynecomastia, and small

testes.
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Klippel-Feil Syndrome

m  Organs Involved
e Cervical vertebrae

m  Diagnostic Characteristics
e Short, webbed neck
o Decreased range of motion of cervical spine
e Low hairline

m  Types
o I. Fusion of C2 and C3 and occipitalization of atlas
o II. Long fusion below C2 and abnormal occipital-cervical junction
o III. Single open interspace between two fused segments

m Associated Abnormalities
e Scoliosis
e Spina bifida
o Anomalies of kidneys and ribs
o Cleft palate
e Short stature
e Duane syndrome
e Heart and other defects

m  Notable Reported Cases
o Egyptian pharaoh Tutankhamun
o English cricketer Gladstone Small

m  Genetics
e Autosomal dominant (C2-C3 fusion) or autosomal recessive inheri-
tance (C5-C6 fusion). Mutations in the GDF6 and GDF3 genes.
o KFS with laryngeal malformation (Segmentation syndrome) is mapped
on locus 8q22.2

m  Treatment
o Surgery to relieve cervical instability and spinal cord compression
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Klippel-Trenaunay-Weber Syndrome
(alt: Hemangectatic hypertrophy)

m  Organs Involved
e Blood and/or lymph vessels, face, trunk, limbs, and nervous system
rarely

m  Diagnostic Characteristics
o Nevus flammeus (port-wine stain)
¢ Venous and lymphatic malformations
o Hypertrophy of affected limb, gigantism

m  Associated Abnormalities
e AV malformation. High-output heart failure
o Epilepsy, hypsarrhythmia (rarely)
e Micropolygyria, hydrocephalus (rarely)

m Differential Diagnosis
o Sturge-Weber syndrome
o Epidermal nevus syndrome (linear sebaceum nevus syndrome)

m  Genetics
e Various theories suggested
o Birth defect associated with translocation at t(q22.3;q13)
o Associated with VG5Q

m  Treatment
e Surgical
o Nonsurgical sclerotherapy

m  Prognosis
o High rate of recurrence and complications with therapy
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Kluver-Bucy Syndrome

m  Organs Involved
o Bilateral anterior temporal horns or amygdala

m  Diagnostic Characteristics
o Hyperphagia (pica or bulimia)
o Hypersexuality
o Hyperorality
o Hyperdocility (placidity)

m  Associated Abnormalities
¢ Visual agnosia (inability to recognize familiar faces, objects, or their use)
e Hypermetamorphosis (desire to explore everything)

m  Etiologies
o Herpes simplex encephalitis
o Temporal lobectomy for tumor or epilepsy
e Stroke, trauma
¢ Anoxia, ischemia
¢ Dementia, Pick’s, or Alzheimer’s disease

m  Treatment
e Acyclovir when tied to HSE
e SSRIs or carbamazepine

m  Prognosis
o Cognitive and behavioral disturbances often severe after HSE
e Memory loss
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Kocher-Debre-Semelaigne Syndrome
(alt: Hypothyroid muscular pseudohypertrophy syndrome)

m  Organs Involved
e Muscles, thyroid gland

m  Diagnostic Characteristics
¢ Generalized muscular hypertrophy (“herculean” appearance)
e Muscle cramps, pain, and stiffness
o Congenital hypothyroidism
o Psychomotor delay

m Differential Diagnosis
¢ Duchenne muscular dystrophy
o Beckwith-Wiederman syndrome (autosomal dominant fetal overgrowth
syndrome)
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Lambert-Eaton Syndrome

m  Organs Involved
o Neuromuscular junction, lung

m  Diagnostic Characteristics
o Proximal muscle weakness
o Improved power on repeated hand grip (Lambert’s sign)
e Autonomic symptoms (dry mouth, constipation, orthostatic
hypotension)
o Small cell lung cancer in 60 % (paraneoplastic)

m  Associated Abnormalities
o Autoimmune disease (hypothyroidism, diabetes type 1).
o Compound motor action potentials (CMAP) small amplitude but nor-
mal latency and conduction velocities.
o CMAP amplitude increases greatly in response to exercise.

m  Treatment
¢ Chemotherapy and/or radiation for lung neoplasm
¢ Pyridostigmine to improve neuromuscular transmission
o K channel blocker 3,4-diaminopyridine
¢ Intravenous immunoglobulin, plasmapheresis for immune suppression
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Lance-Adams Syndrome
(alt: Posthypoxic action myoclonus syndrome)

m  Organs Involved
e Brain, cardiopulmonary

m  Diagnostic Characteristics
¢ Posthypoxic action (or intention) myoclonus developing days or weeks
after hypoxic encephalopathy and successful cardiopulmonary resusci-
tation with regained consciousness

m  Associated Abnormalities
o Asterixis (intermittent lapse of posture [liver flap])
o Seizures
¢ Gait disturbance

m Differential Diagnosis
e Myoclonic epilepsy
o Cortical or spinal myoclonus
o Reflex myoclonus
e Multifocal myoclonus
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Landau-Kleffner Syndrome

(alt: Acquired epileptic aphasia syndrome)

m  Organs Involved
o Cerebral language areas, Broca and Wernicke areas

m  Diagnostic Characteristics
o Development of aphasia between 3 and 7 years of age
e Males predominant 1.7:1
o Auditory verbal agnosia, receptive language impaired first, then expres-
sive language impairment
o Night seizures and/or epileptiform EEG

m  Additional Abnormalities
o Behavioral and neuropsychological disorders
o ADHD, rage, aggression, anxiety
¢ Short-term memory impairment

m Differential Diagnosis
e Autism, PDD
e Hearing impairment
o Auditory/verbal processing disorder
o Learning disability

m  Treatment
e Anticonvulsants, corticosteroids, ACTH
e Speech therapy
o Surgery-multiple subpial resection

m  Prognosis
e Variable, slow, or no recovery
o Improved if late onset (after age 6) and speech therapy started early
e Seizure remission by adulthood
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Leigh Syndrome

(alt: Subacute necrotizing encephalomyopathy)

m  Organs Involved
¢ Brainstem and basal ganglia, mitochondrial DNA

m  Diagnostic Characteristics
o Onset first year of life, rarely in adulthood, death within 2 years
o Presents with vomiting, diarrhea, and dysphagia, failure to thrive
o Hypotonia and movement disorders (dystonia, tremor, chorea, myoclo-
nus), ataxia
e Ophthalmoparesis, nystagmus, optic atrophy
o Episodes of lactic acidosis, hyperventilation, or apnea
o Hypertrophic cardiomyopathy, impaired respiration

m Associated Abnormalities
e MRI shows lesions in basal ganglia, cerebellum, brainstem, and brain
white matter

m  Genetics
e Mitochondrial DNA mutations in SURF1, MT-ATP6, and other genes
cause disruption of cytochrome ¢ oxidase (COX), pyruvate dehydroge-
nase complex, and ATP synthase, leading to impaired oxidative phos-
phorylation and cell death, affecting the nervous system, muscles, and

heart.

m  Treatment
o High-fat, low-carbohydrate diet, and various vitamins.
e Vitamin Bl is given for a deficiency in pyruvate dehydrogenase
complex.
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Lennox-Gastaut Syndrome

m  Organs Involved
o Cerebral gray matter

m  Diagnostic Characteristics
o Two or more seizure types including tonic pattern and drop attacks
o Slow spike-and-wave EEG pattern, 1.5-2.5 Hz
o Slowed psychomotor development
o Often preceded by West syndrome

m  Treatment
o Seizures often resistant
e Valproic acid, lamotrigine, topiramate, felbamate, phenytoin,
clonazepam
o Ketogenic diet
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Lenz Microphthalmia Syndrome (LMS)

(alt: Oculofaciocardiodental syndrome)

m  Organs Involved
o Eyes, head, teeth, ears, fingers and toes, skeleton, genitourinary

m  Diagnostic Characteristics

¢ Microphthalmia, uni- or bilateral/or anophthalmia

o Coloboma, nystagmus, cataract

o Low-set ears, anteverted

o Widely spaced teeth

o Syndactyly, clinodactyly, duplicated thumbs

e Microcephaly

o Kyphoscoliosis, webbed neck

o Hypospadias, cryptorchidism, renal aplasia

o Intellectual disability (in 60 % of affected males)
m  Genetics

o Inherited as an X-linked recessive genetic trait, fully expressed in males
o Mutations of BCOR gene on the X chromosome
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Lesch-Nyhan Syndrome

(alt: Juvenile gout)

m  Organs Involved
o Joints, blood, kidney, basal ganglia

m  Diagnostic Characteristics
e Neurological dysfunction, hypotonia, dystonia, choreoathetosis, opis-
thotonus, spasticity
o Cognitive and compulsive disorders
o Hyperuricemia and gout

m  Associated Abnormalities
o Kidney stones and damage
o Self-injurious behavior

m  Genetics
o X-linked recessive inherited disease due to mutations in HPRT1 gene
carried by mother and passed to son (one-third de novo cases)
o Present at birth in baby boys (very rare in girls)

m  Treatment
¢ Allopurinol to control gout
o Restraints to prevent self-injury

m  Prognosis
e Poor, death from renal failure in first decade
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Lewis-Sumner Syndrome
(alt: Multifocal acquired demyelinating sensory
and motor neuropathy (MADSAM))

Organs Involved
e Motor and sensory peripheral nerves

Diagnostic Characteristics

o Subacute, painless asymmetric, distal multiple mononeuropathies
o Distal, asymmetric weakness, mostly upper limbs

¢ Multifocal motor conduction blocks

¢ Sensory slowing in ulnar and median nerves

Associated Abnormalities

e Cranial nerve involvement in 25 % cases

o Distal limb amyotrophy in 50 %

e Serum anti-GMI1 antibodies absent

o Chronic progressive course or relapsing remitting

Differential Diagnosis
o Multifocal motor neuropathy (with no sensory involvement)
¢ Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)
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Locked-in Syndrome

(alt: Ventral pontine syndrome)

m  Organs Involved
o Ventral pons damaged (cerebral hemispheres spared)

m  Diagnostic Characteristics
o Quadriplegia
o Aware and awake but cannot move or communicate verbally
o Eye movements usually preserved

m  Causes
o Stroke or hemorrhage of basilar artery, affecting ventral pons
e Central pontine myelinolysis secondary to rapid correction of
hyponatremia
e Traumatic brain injury
e Medication overdose

m Differential Diagnosis
o Persistent vegetative state (cerebral hemispheres damaged, brainstem
spared)

m  Treatment
o Assistive computer interface technologies, eye tracking

m  Prognosis
e Rare recovery of motor function, 90 % mortality within 4 months of
onset
o Exceptional cases of longer life span or recovery
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Loeys-Dietz Syndrome

m  Organs Involved
o Eyes, palate, arteries, spine, skull, brain, fingers, and toes

m  Diagnostic Characteristics
o Hypertelorism
o Cleft palate, bifid uvula
o Aortic dissection and arterial aneurysms with tortuosity

m  Associated Abnormalities
e Scoliosis
e Pectus excavatum
o Camptodactyly, long fingers, lax joints
e Club foot
¢ Arnold-Chiari malformation
¢ Craniosynostosis
o Congenital heart defects
o Physical findings similar to Marfan syndrome

m  Genetics
e Mutations in the genes encoding transforming growth factor beta recep-
tor 1 (TGFBR1) or 2 (TGFBR2) on chromosome 9q22 or 3p22
¢ Autosomal dominant inheritance

m  Treatment
e Monitor aortic aneurysm formation
e NIH sponsored clinical trial of angiotensin II receptor antagonist,
losartan to prevent aneurysms in this and Marfan syndromes
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Lowe Syndrome
(alt: Oculocerebrorenal syndrome)

m  Organs Involved
o Eyes, central and peripheral nervous systems, kidneys

m  Diagnostic Characteristics
o Congenital cataracts, glaucoma, corneal cheloids
o Neonatal hypotonia, areflexia
o Psychomotor retardation
e Proximal tubular acidosis (Fanconi-type), aminoaciduria, phosphatu-
ria, proteinuria
¢ Behavioral problems, seizures, OCD
o Peripheral neuropathy

m  Genetics
o X-linked recessive, disease in boys only, girls as carriers
o Mutation of the gene OCRLI localized at Xq26.1, coding for enzyme
phosphatidylinositol phosphatase

m  Treatment
o Correction of tubular acidosis with bicarbonate, phosphate, potassium,
water

m  Prognosis
o Life span rarely exceeds 40 years
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Marcus Gunn Syndrome
(alt: Trigemino-oculomotor synkinesis)

m  Organs Involved
o Muscles supplied by trigeminal and oculomotor nerves

m  Diagnostic Characteristics

o Unilateral congenital ptosis

o Jaw winking phenomenon — eyelid raised when jaw thrust to opposite
side, mouth is opened or infant sucks

e Cranial nerve synkinesis. Contraction of pterygoid muscles of jaw
results in excitation of branch of 3rd Cr nerve that innervates levator
palpebrae superioris ipsilaterally

o Ipsilateral ptosis when mouth is closed

e Inverse Marcus Gunn phenomenon (Marin Amat syndrome) is rare:
ptosis and eye closure when mouth is opened

m  Associated Abnormalities
o Amblyopia in 54 % cases
e Anisometropia in 26 %
e Strabismus in 56 %

m  Genetics
o Autosomal dominant with incomplete penetrance

m  Treatment
o Usually unnecessary
o Reconstructive surgery sometimes indicated

References
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Marfan Syndrome

m  Organs Involved
o Connective tissue, limbs, heart, aorta, eye lens, intracranial arteries

m  Diagnostic Characteristics
e Arachnodactyly
o Long limbs (dolichostenomelia)
o Coarctation of aorta, valve prolapse
o Ectopia lentis (upward — superotemporal)

m  Associated Abnormalities
o Scoliosis, back pain, disk disease
o Dural ectasia encasing the spinal cord
o Intracranial aneurysm

m Differential Diagnosis
o Loeys-Dietz syndrome
o Beals syndrome
¢ Ehlers-Danlos syndrome
o Homocystinuria
o Shprintzen-Goldberg syndrome

m  Genetics
e Mutations in the FBN1 gene on chromosome 15 that encodes fibrillin-1
protein, essential for integrity of elastic fibers and connective tissue
o Autosomal-dominant trait, males and females equally affected

®  Management
¢ Regular cardiology exams to check aortic dilatation. Cardiac surgery
o Physiotherapy
o Treat pneumothorax

m  History
e Abraham Lincoln had some of the disease characteristics
o Paganini and Rachmaninoff may have been affected
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Marin Amat Syndrome
(alt: Inverted Marcus Gunn syndrome)

m  Organs Involved
o Muscles supplied by the trigeminal (V) and facial (VII) nerves

m  Diagnostic Characteristics
o Unilateral eye closure or ptosis occurs when mouth is opened or jaw is
moved laterally
e Occurs following recovery from a peripheral facial palsy
e Associated movement involving facial and masticatory muscles (a
synkinesis)
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Marinesco-Sjogren Syndrome
(alt: Hereditary oligophrenic cerebello-lental degeneration)

m  Organs Involved
e Cerebellum, eye lens, muscles

m  Diagnostic Characteristics
o Cerebellar ataxia
e MRI cerebellar vermis atrophy
o Congenital cataracts
e Mental retardation
e Muscle weakness, progressive myopathy

m  Associated Abnormalities
o Small stature
¢ Brittle fingernails
e Sparse hair
o Speech dysarthria
o Hypergonadotropic hypogonadism
e Scoliosis

m Differential Diagnosis
o Friedreich ataxia
o Lowe syndrome
o Other spinocerebellar ataxias

m  Genetics
o Autosomal recessive congenital disorder
e Mutations of the SILI gene in 50 % cases
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MASA Syndrome
(alt: CRASH syndrome; L1 syndrome)

m  Organs Involved
e Brain, thumbs

m  Diagnostic Characteristics

¢ MASA
e Mental retardation
e Aphasia

o Shuffling gait
e Adducted thumbs

e CRASH

o Corpus callosum hypoplasia
e Retardation

e Adducted thumbs

e Spastic paraplegia

e Hydrocephalus

m  Genetics
e X-linked recessive
e Mutations in the LICAM gene
e Males affected; female carriers
e 50 9% risk of transfer of affected X chromosome to sons
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McLeod Neuroacanthocytosis Syndrome
(Named after the first patient diagnosed, a Harvard dental student)

m  Organs Involved
o Blood cells, muscle, nerves, basal ganglia, heart

m  Diagnostic Characteristics
o Peripheral neuropathy
e Cardiomyopathy
o Chorea, tics, lip and tongue biting, dystonia
o Seizures
o Late-onset dementia

m  Additional Abnormalities
e Acanthocytes in blood smear
o Hemolytic anemia
e Myopathy, elevated creatine kinase
e« MRI T2 signal in putamen, caudate atrophy, gliosis in globus pallidus

m  Genetics
o Recessively inherited mutations in the XK gene on the X chromosome

m  Treatment
o Symptomatic

m  Prognosis
o Slowly progressive
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Meckel-Gruber Syndrome
(alt: Meckel’s syndrome)

m  Organs Involved
o Brain, kidneys, digits, eyes, palate, heart, face

m  Diagnostic Characteristics
o Occipital encephalocele
o Polycystic kidneys
o Polydactyly
e Microcephaly, anencephaly, cerebellar hypoplasia
e Microphthalmia, cataracts

m  Associated Abnormalities
o Congenital heart defect
¢ Genital anomalies
e Abnormal facies
o Polycystic degeneration of kidneys, liver, and pancreas

m  Genetics
o Autosomal recessive inheritance
o Parental consanguinity in some cases
o Splice site mutation in the MKS4 gene
o Diagnosed by fetal DNA analysis and fetal ultrasound in first trimester
o Diagnosis confirmed at autopsy

m  Prognosis
o Death within days or weeks
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MECP2 Duplication Syndrome

m  Organs Involved
e Brain, muscle, face

m  Diagnostic Characteristics
o Mental retardation, speech delay
o Hypotonia, slow motor development
o Progressive spastic paraplegia
o Seizures in 50 % affected males
o Predisposition to respiratory infections in 75 % males

m  Associated Abnormalities
e Autism
o Gastrointestinal dysfunction
o Facial dysmorphism

m  Genetics

¢ Duplications of MECP?2 are found in all affected males, on chromosome

Xq28.
o Inherited usually in an X-linked manner, occasionally de novo.
o Females who inherit MECP2 duplication are asymptomatic carriers.
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MEDNIK Syndrome

m  Organs Involved
o Liver, copper, hearing, nerves, skin (neurocutaneous)

m  Diagnostic Characteristics
e Mental retardation
o Deafness
o Neuropathy
o Ichthyosis
o Keratodermia

m  Associated Abnormalities
e Hypocupremia
o Hypoceruloplasminemia
o Liver copper accumulation, hepatopathy
o Intrahepatic cholestasis

m Differential Diagnosis
e Menkes disease
e Wilson’s disease

m  Genetics
o APISI gene mutations

m  Treatment
e Zinc acetate
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Meige Syndrome

(alt: Brueghel’s syndrome, oral facial dystonia)

m  Organs Involved
o Face, jaw

m  Diagnostic Characteristics
¢ Oromandibular dystonia — chin thrusting, trismus, bruxism, lip pursing,
tongue protrusion, dysphagia, dysarthria
o Blepharospasm symptoms — involuntary increased blinking, squinting,
photophobia, uncontrolled eye closure
e Onset between 30 and 70 years of age; women/men ratio 2:1

m  Additional Abnormalities
¢ Spasmodic dysphonia, spasmodic torticollis, laryngeal dystonia.
¢ Dystonic spasms may be provoked by talking, chewing, or biting.

m  Treatment
o Botox injections
o Surgery — deep brain stimulation of globus pallidus internus
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MELAS Syndrome

(alt: Mitochondrial encephalomyopathy, lactic acidosis,
and stroke-like episodes)
(Mitochondrial-encephalopathy-lactic acidosis-stroke)

m  Organs Involved
e Mitochondria, brain, hearing

m  Diagnostic Characteristics
e M-mitochondrial
e [E-encephalopathy

e L-lactic
e A-acidosis
e S-stroke

o Stroke-like episodes before age 40 years

o Encephalopathy with seizures and/or dementia

e Mitochondrial myopathy with lactic acidosis and/or ragged red fibers
(RRF) on muscle biopsy

o Normal early psychomotor development

e Recurrent headache and vomiting

m  Associated Abnormalities
o Sensorineural hearing loss
o Generalized tonic-clonic seizures
o Transient hemiparesis and cortical blindness
¢ Impaired mentation

m  Genetics
e Mutations in the mitochondrial DNA (mtDNA) gene MT-TL1 encod-
ing tRNA are causative.
o MELAS is transmitted by maternal inheritance.
e The father of a proband is not at risk of having the disease-causing
mtDNA mutation.
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Melkersson-Rosenthal Syndrome
(alt: Rossolimo syndrome)

m  Organs Involved
o Face, tongue

m  Diagnostic Characteristics
o Recurrent facial paralysis
o Edema of face and lips
o Hypertrophy and fissuring of tongue (lingua plicata)
o Onset in childhood or adolescence

m  Genetics and Etiology
e Autosomal-dominant inheritance with variable expressivity
e May be symptomatic of Crohn’s disease or sarcoidosis

m  Treatment
o NSAIDs and corticosteroids to reduce swelling
o Immunosuppressants and antibiotics
e Massage and electrical stimulation

m  Prognosis
e May become chronic
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MERRF Syndrome

(alt: Myoclonic epilepsy associated with ragged red fibers)

m  Organs Involved

Multisystem disorder: brain, muscle, eyes

m  Diagnostic Characteristics

M-Myoclonic
E-Epilepsy
R-Ragged
R-Red
F-Fibers

m  Diagnosis based on: myoclonus, generalized epilepsy, ataxia, and ragged red
fibers in muscle biopsy

m  Associated Abnormalities

Sensorineural hearing loss

Myopathy

Peripheral neuropathy

Dementia

Short stature

Exercise intolerance

Optic atrophy

Features in <50 % cases: cardiomyopathy, pigmentary retinopathy, pyra-
midal signs, ophthalmoparesis, multiple lipomas

m  Diagnostic Tests

Lactic acid in blood and CSF, CSF protein, EEG, EKG, EMG, MRI (basal
ganglia calcification), muscle biopsy, respiratory chain enzymes decreased

m  Genetics

MERREF is caused by mutations in mtDNA and is transmitted by mater-
nal inheritance.

Father of a proband is not at risk.

Mother usually has the mtDNA mutation and may or may not have
symptoms.
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Microphthalmos with Linear
Skin Defects Syndrome

(alt: Microphthalmia, dermal aplasia, and scleroderma; MLS syndrome)

m  Organs Involved
o Eye, skin, central nervous system, heart, hearing, genitourinary

m  Diagnostic Characteristics
¢ Microphthalmia/anophthalmia
o Linear skin defects on face and neck, heal with age
o Structural brain defects, agenesis of corpus callosum, microcephaly,
hydrocephalus
o Infantile seizures, intellectual disability, developmental delay
¢ Hypertrophic cardiomyopathy

m  Associated Abnormalities
o Short stature
o Diaphragmatic hernia
o Hearing loss, preauricular pits
o Genitourinary malformations
o Nail dystrophy

m  Genetics
o X-linked inheritance, usually lethal in males
e Chromosome anomalies involve the Xp22 region
o« HCCS gene mutation
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Millard-Gubler Syndrome

(Ventral pontine syndrome)

m  Organs Involved
e Ventral pons, cranial nerves VI and VII
o Corticospinal tracts

m  Diagnostic Characteristics
o Ipsilateral Cr VI palsy (lateral gaze weakness with diplopia)
o Ipsilateral Cr VII palsy (peripheral facial weakness)
o Contralateral hemiplegia (sparing the face) (crossed hemiplegia)

m  Causes
o Basilar artery infarct (paramedian and short circumferential branches)
or pontine tumor
o Unilateral lesion of the ventrocaudal pons

m Differential Diagnosis
e Other intramedullary brainstem syndromes (Foville, Weber, Claude,
Benedikt, Nothnagel, Parinaud, Avellis, Jackson, Wallenberg)
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Miller-Dieker Syndrome

(alt: chromosome 17p13.3 deletion syndrome)

m  Organs Involved
e Brain, face

m  Diagnostic Characteristics
o Lissencephaly
¢ Craniofacial dysmorphisms
o Psychomotor delay
e Multiple abnormalities of brain, heart, kidney, and gastrointestinal
tract

m  Additional Abnormalities
e Seizures
e Failure to thrive

m  Genetics
o Autosomal-dominant inheritance
e Microdeletion of LISI gene on chromosome 17p13

m  Prognosis
o Death in infancy or childhood
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Miller-Fisher Syndrome

m  Organs Involved
o Eye muscles, peripheral nerves

m  Diagnostic Characteristics
¢ Ophthalmoplegia
¢ Ataxia of gait and trunk
o Areflexia and descending paralysis
e Variant of acute inflammatory demyelinating polyneuropathy (Guillain
Barre syndrome, AIDP)

m  Additional Abnormalities
e An autoimmune disorder, response to foreign antigens (e.g., infection)
o Anti-GQ1b antibodies, commonly to Campylobacter jejuni
¢ CSF protein increased (albumin-cytological dissociation)
o EMG/NCYV: demyelinating neuropathy
e Response to plasmapheresis is better than IVIg

m Differential Diagnosis
e Myasthenia gravis
e Various AIDP subtypes
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Mitochondrial DNA Deletion Syndromes

m  Organs Involved
o Multisystem disorders

m  Diagnostic Characteristics

m  Three overlapping phenotypes:
o Kearns-Sayre syndrome (KSS)
e Pearson syndrome
o Progressive external ophthalmoplegia (PEO)
o Rarely, Leigh syndrome

m  Kearns-Sayre syndrome:
o Onset before 20 years of age
o Pigmentary retinopathy
e Progressive external ophthalmoplegia (PEO)
o Cardiac conduction block, CSF protein >100 mg/dl, cerebellar ataxia

m  Pearson syndrome:
o Fatal in infancy, sideroblastic anemia, exocrine pancreas dysfunction
(steatorrhea)

m  Progressive external ophthalmoplegia:
e Mitochondrial myopathy
o Ptosis, ophthalmoplegia
e Proximal limb weakness

m  Genetics
o Mitochondrial DNA (mtDNA) deletions
¢ When inherited, transmitted by maternal inheritance
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Mobius Syndrome

(alt: Moebius syndrome)

m  Organs Involved
o Cranial nerves VI and VII, eyes, and face

m  Diagnostic Characteristics
o Facial paralysis, “mask-like” lack of expression
o Inability to move the eyes from side to side

m  Associated Abnormalities
o Clubbed feet, missing fingers or toes
o Chest wall abnormalities
o Strabismus
o Delayed speech because of lip paralysis
¢ Dyspnea and dysphagia
o Disturbed dentition
o Corneal erosion due to lack of blinking
o Increased occurrence of autism

m  Cause
e Prenatal ischemia of brainstem
o Hypoxia

o Fetal drug exposure (misoprostol, thalidomide, cocaine)

o Congenital dysgenesis of cranial nerve nuclei

o Developmental lesion of lower brainstem (a supranuclear defect), intact
facial nuclei

o Genetic links to 13q12.2 and 1p22. Autosomal dominant in some cases

m  Treatment
o Supportive, in feeding, speech, blinking
o Surgical “smile surgery”
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Mohr-Tranebjaerg Syndrome
(alt: Deafness-Dystonia-Optic Neuronopathy Syndrome)

m  Organs Involved
o Inner ear, brain, eye

m  Diagnostic Characteristics
o Sensorineural hearing loss, profound by age 10 years
o Dystonia, ataxia
o Cortical visual impairment, blind in mid-adulthood
o Changes in personality and aggressive or paranoid behavior
o Dementia by 40 year of age

m  Genetics
e Mutations in the TIMMS8A gene that affect function of mitochondria
o X-linked recessive progressive disorder
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Morvan’s Syndrome
(alt: Morvan’s fibrillary chorea)

m  Organs Involved
e Muscles, peripheral nerves, brain, autoimmune disorder

m  Diagnostic Characteristics
o Peripheral neuropathy (51 %), pain (62 %), weakness, areflexia
e Neuropsychiatric features (insomnia 90 %, confusion 66 %, amnesia
56 %, hallucinations 52 %)
o Dysautonomia (hyperhidrosis 86 %, cardiovascular 48 %, neuropathic
pain 62 %)
o Encephalopathy (generalized tonic-clonic seizures 34 %)

m  Associated Abnormalities

¢ Voltage-gated potassium channel antibodies in 79 %

o Autoimmune or paraneoplastic disorder

e Tumors (41 %), mainly thymomas, associated with high titer CASPR2
antibodies and a poor prognosis

o LGl antibodies associated with serum hyponatremia (25 %)

¢ Antibodies binding to multiple brain regions including the hypothala-
mus and locus coeruleus explains the multifocal phenotypes

o Similarities to limbic encephalitis (amnesia, seizures, mesial temporal
lobe abnormalities). Myokymia, hyperhidrosis, and insomnia favor
Morvan syndrome.

e Myasthenia gravis (31 %)

m  Treatment
o Plasmapheresis
o Steroids, azathioprine
e Thymectomy

m  Prognosis
e Variable. Spontaneous remission in some. Death in 9 (31 %) of 29 cases
(6 of 12 with tumors, 3 of 17 non-tumor cases)
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Moschcowitz Syndrome
(alt: Thrombotic Thrombocytopenic Purpura (TTP))

m  Organs Involved
¢ Small blood vessels, brain, kidneys, heart

m  Diagnostic Characteristics
o Thrombocytopenia and purpura
¢ Microangiopathic hemolytic anemia and jaundice
o Neurologic symptoms (fluctuating hallucinations, stroke, headaches,
posterior reversible encephalopathy syndrome)
o Kidney failure, hematuria
o Fever

m  Genetics and Etiology

o Idiopathic and secondary forms and a hereditary form, Upshaw-
Schulman syndrome (inherited deficiency of ADAMTSI13).

o Idiopathic form of TTP is linked to decrease of enzyme ADAMTSI13
and a autoimmune process. ADAMTSI3 is responsible for breakdown
of Willebrand factor; when breakdown is deficient, coagulation is
enhanced, leading to TTP.

o Secondary TTP may be associated with cancer, pregnancy, HIV-1 infec-
tion, or use of certain medications (quinine, immunosuppressants-
cyclosporine, interferon).

m  Treatment
o Plasmapheresis
e Immunosuppressive therapy
¢ Prophylactic plasma

m  Prognosis
o Favorable. Most patients recover
e Abnormal brain MRI does not impact outcome
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Mowat-Wilson Syndrome

(alt: Hirschsprung Disease-Mental Retardation Syndrome)

m  Organs Involved

Face, large intestine, corpus callosum, head, eye, genitourinary

m  Diagnostic Characteristics

Facial: hypertelorism, broad eyebrows, pointed chin, uplifted earlobes
Deep set eyes, posteriorly rotated ears

Agenesis of corpus callosum

Microphthalmia

Microcephaly

Hirschsprung disease

Hypospadias

m Associated Abnormalities

Seizures

Intellectual disability, speech impairment

Growth retardation

Behavioral phenotype: oral, repetitive, happy affect, sociable

m  Genetics

De novo mutations and deletions in the gene ZEB2 (also known as
ZFHX1B or SMADIP1) on chromosome 2q22
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MPV17-Related Hepatocerebral Mitochondrial
DNA Depletion Syndrome

m  Organs Involved
e Liver, brain, central and peripheral nervous systems, mitochondria,
parathyroid, kidney, gastrointestine

m  Diagnostic Characteristics
o Infantile-onset jaundice, liver failure, hepatomegaly, cirrhosis
o Developmental delay
o Hypotonia, muscle weakness

e Ataxia
e Microcephaly
o Seizures

e Motor and sensory peripheral neuropathy

o Leukoencephalopathy

e Metabolic derangements (lactic acidosis, hypoglycemic crises in infancy)
o Failure to thrive

m  Associated Abnormalities
o Hypoparathyroidism
o Renal tubulopathy
o Gastrointestinal dysmobility
o Corneal anesthesia

m  Genetics
e Mutations in MPV17 gene which encodes for a mitochondrial mem-
brane protein are causal
e MtDNA is reduced in liver and muscle tissues
o Autosomal recessive inheritance

m  Prognosis
o Progressive liver disease leads to death in infancy or early childhood

References

El-Hattab AW, Scaglia F, Craigen WJ, Wong LIC. MPV17-related hepatocerebral mitochondrial
DNA depletion syndrome. In: Pagon RA, Bird TD, Dolan CR, Stephens K, Adam MP, editors.
GeneReviews [internet]. Seattle (WA): University of Washington, Seattle; 1993-2012 May 17.

Spinazzola A, Santer R, Akman OH, et al. Hepatocerebral form of mitochondrial DNA depletion
syndrome: novel MPV 17 mutations. Arch Neurol 2008 Aug;65(8):1108-1113.

Merkle AN, Nascene DR, McKinney AM. MR imaging findings in the reticular formation in sib-
lings with MPV 17-related mitochondrial depletion syndrome. AJNR Am J Neuroradiol 2012
Mar;33(3):E34-35. Epub 2011 Apr 21.

M Marcus Gunn Syndrome — Muenke Syndrome



160 Neurological Syndromes

Muenke Syndrome

(alt: FGFR3-related craniosynostosis)

m  Organs Involved
o Skull, face, toes and fingers, hearing

m  Diagnostic Characteristics
o Unilateral coronal craniosynostosis with anterior plagiocephaly
o Asymmetry of skull and face
o Ipsilateral elevation of eyebrow, bossing of forehead
o Contralateral bulging of frontal bone, depression of eyebrow

m  Associated Abnormalities
o Developmental delay, learning disorder
o Hypertelorism, ptosis, strabismus
¢ Sensorineural hearing loss (mild)
o Brachydactyly, broad toes and thumbs, clinodactyly
o Fusion of carpal and tarsal bones on X-ray
o Epilepsy

m  Genetics
e Pro250Arg mutation in the FGFR3 gene
e Autosomal-dominant inheritance
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Neuroleptic Malignant Syndrome

m  Organs Involved
e Muscles, autonomic nervous system, brain

m  Diagnostic Characteristics
o Fever
o Encephalopathy (confused or altered consciousness)
o Vitals unstable (autonomic [blood pressure] instability)
o Elevated enzymes (CPK) and white blood cells
e Rigidity of muscles, cramps, and tremors

m  Associated Abnormalities
o Neuroleptic drug use (haloperidol, chlorpromazine) also, levodopa
withdrawal
¢ Sudden reduction in dopamine activity
o Dementia patients at increased risk
e Low serum iron

m Differential Diagnosis
o Encephalitis, toxic encephalopathy
o Status epilepticus
o Heat stroke, malignant hyperthermia
¢ Serotonin syndrome (excess serotonergic activity)

m  Treatment
¢ Stop neuroleptic drugs and treat hyperthermia aggressively
o Dantrolene most effective, bromocriptine also recommended
o Benzodiazepines to control agitation but may increase risk of NMS
o Intravenous hydration as necessary

m  Prognosis
¢ Mortality rate <10 %
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Nijmegen Breakage Syndrome
(alt: Berlin Breakage Syndrome; Seemanova syndrome)

m  Organs Involved
o Skull, face, lung, brain

m  Diagnostic Characteristics
e Microcephaly
e Growth retardation, short stature
o Facial features: sloping forehead, receding mandible, prominent nose,
large ears, upward slant of palpebral fissures
e Recurrent sinopulmonary infections
o Malignancies (B-cell lymphoma) before age 15 years
o Intellectual disability by age 10 years

m  Genetics
o Mutations in NBN gene. Autosomal recessive inheritance
o Inversions and translocations involving chromosomes 7 and 14
e Most cases have West Slavic origin, chiefly Poland
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Noonan Syndrome

m  Organs Involved
e Heart, face, neck, brain, blood

m  Diagnostic Characteristics
o Pulmonary valvular stenosis and other congenital cardiac defects
o Short stature, psychomotor delay, and learning disabilities
o Hypertelorism, epicanthal folds, webbed neck, low-set ears and hairline
o Deep philtrum, micrognathia, dysarthria, speech delay
e Cryptorchidism

m  Associated Abnormalities
e Arnold-Chiari type 1, moyamoya
e Macrocephaly
¢ Incoordination
e Scoliosis, pectus excavatum
o Blood clotting disorders

m  Genetics
¢ Autosomal dominant inheritance
¢ No chromosomal defect, both sexes affected
e Mutations in the Ras/mitogen-activated protein kinase in ~70 % cases

m Differential Diagnosis
e Turner syndrome
o Fetal alcohol syndrome
e Leopard syndrome
o Cardiofaciocutancous syndrome
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Nothnagel Syndrome

(alt: Dorsal midbrain syndrome)

m  Organs Involved
¢ Oculomotor nucleus, superior cerebellar peduncle of midbrain

m  Diagnostic Characteristics
o Ipsilateral oculomotor palsy and gaze paralysis
o Contralateral cerebellar ataxia
o Tumor impacting superior cerebellar peduncle
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OHAHA Syndrome

(alt: Infantile onset spinocerebellar ataxia (IOSCA))

m  Organs Involved
o Central and peripheral nervous system, eyes, inner ear, cerebellum

m  Diagnostic Characteristics
e O-Ophthalmoplegia
e H-Hypotonia
o A-Ataxia
e H-Hypoacusis
o A-Athetosis

m  Associated Abnormalities
¢ Optic atrophy
e Secizures
¢ Axonal neuropathy

m Differential Diagnosis
o Kearns-Sayre, other mitochondrial disorders, MELAS, MERRF
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Ohtahara Syndrome
(alt: Early infantile epileptic encephalopathy
with burst- suppression, EIEE)

m  Organs Involved
e Brain

m  Diagnostic Characteristics
o Refractory tonic seizures 10-300 times daily; less often partial seizures
o Seizure onset in first 10 days to 3 weeks of life
e May evolve into West syndrome and Lennox-Gastaut syndrome
o Burst-suppression pattern on EEG
o Progressive mental and physical retardation

m Differential Diagnosis
o Early myoclonic encephalopathy (no unique evolution)
e West syndrome
o Late infantile epileptic encephalopathy
o Lennox-Gastaut syndrome

m Cause
o No single cause identified. Various clinical and EEG features of epilep-
tic encephalopathies are probably age and brain maturation dependent.
e Brain atrophy or malformation.
e Metabolic.
o Genetic mutations.

m  Genetics
o Several genes associated including ARX, CDKLS5, KCNQ2

m  Treatment
o Steroids, ACTH, and anticonvulsant drugs of limited effect

m  Prognosis
e Intractable seizures and severe mental retardation
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Opitz Syndrome
(alt: X-linked Opitz G/BBB syndrome; XLOS)

m  Organs Involved
o Face, larynx, genitourinary, heart, brain

m  Diagnostic Characteristics
o Hypertelorism, prominent forehead, cleft lip and palate
o Hypospadias, laryngotracheoesophageal defects
o Midline brain defects (Dandy-Walker, corpus callosum and cerebellar
vermis agenesis)

m  Genetics
e Mutations in gene MIDI1
e X-linked or autosomal dominant inheritance
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Opsoclonus Myoclonus Syndrome
(alt: Dancing eyes syndrome; Kinsbourne syndrome)

m  Organs Involved

Eyes, trunk, limbs, diaphragm, larynx, pharynx

m  Diagnostic Characteristics

Random, high-amplitude, arrhythmic, multidirectional, involuntary
conjugate eye movements

Focal or diffuse myoclonus, involving trunk, limbs, diaphragm, larynx,
pharynx

Aphasia, mutism

Lethargy, sleep disorder

May be self-limiting when associated with viral encephalitis

When occurring with neuroblastoma in children, associated with anti-
Hu (ANNA-!) antibodies

In adults, occurs with small cell lung carcinoma or breast carcinoma and
associated with anti-Hu (ANNA-1) or anti-Ri (ANNA-2) antibodies

m  Treatment and Prognosis

In children, surgery for removal of neuroblastoma and ACTH or corti-
costeroids. Good response usual but may have long-term developmental
and cognitive problems

In adults, worse prognosis for paraneoplastic syndrome cases
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Oral-Facial-Digital Syndrome Type 1

(alt: Papillon-League and Psaume syndrome)

m  Organs Involved
o Tongue, teeth, face, hands, brain, kidney

m  Diagnostic Characteristics
o Bifid lobed tongue with nodules, ankyloglossia, short frenulum
o Cleft palate, missing teeth
o Hypertelorism, cleft lip, micrognathia
o Brachydactyly, syndactyly, polydactyly
o Duplicated great toe
o Intracerebral cysts, agenesis of corpus callosum, cerebellar agenesis
o Intellectual disability
o Renal cysts, polycystic kidney disease

m  Genetics
o Inherited as X-linked dominant manner.
e Mutation in OFD1 gene located on the X chromosome
o Related to the ciliopathies (e.g., Bardet-Biedl syndrome, polycystic
kidney disease, Meckel-Gruber syndrome)
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Osler-Weber-Rendu Syndrome
(alt: Hereditary hemorrhagic telangiectasia (HHT))

m  Organs Involved
o Blood vessels in skin, mucous membranes, lungs, liver, brain

m  Diagnostic Characteristics (Curacao criteria)
o Recurrent epistaxis
e Multiple telangiectasias
e Arteriovenous malformations in brain (10 %), lungs (50 %), liver
(30-70 %)
o First-degree family member with HHT

m  Genetics
o Sequence analysis testing indicated in “possible” cases
e ENG, ACVRLI1, and MADH4 mutation tests available
o HHT highest incidence in Curacao, Netherlands Antilles

m  Prognosis
o Normal life span usual
o Frequent nosebleeds most troublesome symptom
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Pallister-Hall Syndrome

m  Organs Involved
o Hypothalamus, fingers, epiglottis, kidney

m  Diagnostic Characteristics
o Hypothalamic hamartoma in floor of third ventricle
o Postaxial (ulnar) polydactyly
o Bifid epiglottis

m  Associated Abnormalities
¢ Renal cysts or hypoplasia
o Imperforate anus

m  Genetics
e Mutations of gene GLI3
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Panayiotopoulos Syndrome

m  Diagnostic Characteristics

o Early-onset benign childhood seizures with occipital spikes, now referred
to as “Panayiotopoulos syndrome (PS)” or “Panayiotopoulos type of
benign childhood occipital epilepsy.”

o Infrequent partial seizures or partial status of autonomic and behav-
ioral pattern, including ictal vomiting, tonic deviation of eyes, and
impaired consciousness, followed by generalized tonic-clonic seizures.

o Peak age of onset 5 years (late onset or Gastaut type of childhood epi-
lepsy with occipital paroxysms (CEOP) has onset of 8-9 years).

o EEG occipital spikes disappear with eye opening and reappear with eye
closure.

m Differential Diagnosis
¢ Mpyoclonic, absence, and photosensitive epilepsies (may have EEG
occipital spikes similar to PS)
o Epilepsy with occipital calcifications
o Sturge-Weber syndrome
o Infantile neuronal ceroid lipofuscinosis
e Migraine
¢ Cyclic vomiting

m  Prognosis
o Excellent, resolution within several years of onset.
o Occasionally seizures persist in to adult life.
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Paraneoplastic Syndrome

m  Organs Involved
¢ Nervous, muscular, endocrine, mucocutaneous, hematological systems

m  Diagnostic Characteristics
o Cancers associated are breast, ovarian, lung, or lymphatic system.
o Symptoms include ataxia, dizziness, nystagmus, dysphagia, hypotonia,
incoordination, dysarthria, memory loss, visual disturbance, sleep prob-
lems, dementia, seizures, sensory loss.

m  Neurologic Syndrome and Associated Cancer (in Parenthesis)
o Lambert-Eaton myasthenic syndrome (LEMS) (small-cell lung cancer)
o Cerebellar degeneration (lung, ovarian, or breast)
o Limbic encephalitis (small-cell lung)
e Opsoclonus myoclonus (neuroblastoma in children, breast, ovarian,
lung)
o Anti-NMDA receptor encephalitis (teratoma)
o Polymyositis (lymphoma, lung, bladder)
o Sensorimotor polyneuropathy (all types of cancer)

m  Treatment
o Chemotherapy, radiation, and surgery to eliminate cancer
¢ Symptomatic, steroids, ACTH
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Parinaud Syndrome
(alt: Dorsal midbrain syndrome)

m  Organs Involved

Eye and upper brainstem, pretectum, superior colliculi

m  Diagnostic Characteristics

Dorsal midbrain lesion

Supranuclear upgaze palsy

Eyelid retraction (Collier’s sign)

Convergence retraction nystagmus (on attempted upward gaze)

m Associated Abnormalities

Pseudo-Argyll Robertson pupils

Bilateral papilledema

Pinealoma

Multiple sclerosis

Stroke of upper brainstem, aneurysm

Metabolic disorders (kernicterus, Wilson’s disease, Niemann-Pick)

m  Treatment and Prognosis

Ventriculoperitoneal shunt followed by slow resolution over 3—6 months
Eye muscle surgery for inferior rectus recessions
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Parry-Romberg Syndrome

(alt: Romberg’s disease)

m  Organs Involved
o Face, tongue, gingiva, soft palate, cartilage, trigeminal nerve

m  Diagnostic Characteristics
o Facial hemiatrophy; bilateral in 5-10 % cases
o Hemiatrophy of tongue, soft palate, cartilage of nose, and larynx
o Localized scleroderma with frontal alopecia (coup de sabre)
e Onset in childhood, females more than males

m  Associated Abnormalities
o Neurological: trigeminal neuralgia, migraine, seizures
e Ocular: Horner’s syndrome, ophthalmoplegia

m  Ftiology
o Autoimmune disease and other causes
o Sometimes familial; autosomal dominant inheritance suggested

m  Treatment
o Immunosuppressive drugs sometimes helpful
e Reconstructive surgery
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Parsonage-Turner Syndrome
(alt: Parsonage-Aldren-Turner syndrome, neuralgic amyotrophy,
acute brachial neuropathy)

m  Organs Involved
e Brachial plexus, usually suprascapular and axillary nerves and corre-
sponding supraspinatus, infraspinatus, and deltoid muscles

m  Diagnostic Characteristics
o Acute severe shoulder or arm pain followed by weakness and numbness
e Muscle atrophy
o Usually idiopathic; sometimes associated with viral infection
o Recovery slow but usually complete in 18-24 months

m Differential Diagnosis
o Hereditary neuralgic amyotrophy

m  Treatment
o Usually supportive
e Some reports of more rapid recovery following steroids and IV
immunoglobulin
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Patau Trisomy 13 Syndrome

m  Organs Involved
¢ Brain, spine, musculoskeletal, cutaneous, urogenital, heart

m  Diagnostic Characteristics

Microcephaly, holoprosencephaly

e Microphthalmos

e Meningomyelocele

Polydactyly, overlapping of fingers, rocker bottom feet

m  Associated Abnormalities
o Cleft palate
e Heart defects
¢ Genitalia and kidney defects

m  Genetics
e Trisomy 13 or partial trisomy 13 in most cases
¢ Usually random but may be inherited

m  Prognosis
e >80 % die within first year of life
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PEHO Syndrome

(alt: Progressive encephalopathy, hypsarrhythmia,
and optic atrophy syndrome)
(Infantile cerebello-optic atrophy syndrome)

183

Organs Involved
o Visual pathways, cerebellum, cerebrum, lymphatics

Diagnostic Characteristics
e P-Progressive

e [E-Encephalopathy

e H-Hypsarryhthmia

e O-Optic atrophy

Associated Abnormalities

o Seizures

o Cerebellar hypoplasia or aplasia

e Microcephaly, cerebral cortex atrophy
e Mental retardation

e Scoliosis

o Hypotonia

e Lymphedema

Genetics
o Autosomal recessive likely
o Mostly Finnish families
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Pena-Shokeir Syndrome
(alt: Fetal akinesia deformation sequence; arthrogryposis
multiplex congenita with pulmonary hypoplasia)

m  Organs Involved
o Joints and limbs, craniofacial, lungs, spinal cord, brain

m  Diagnostic Characteristics
o Lack of fetal movement (fetal akinesia deformation sequence)
o Joint contractures (arthrogryposis)
o Craniofacial abnormalities (hypertelorism, prominent nasal bridge)
¢ Pulmonary hypoplasia

m  Associated Abnormalities
e Microcephaly
o Diaphragmatic hernia
e Micrognathia

m  Genetics
e Autosomal recessive most common transmission
e Many (~20) familial subtypes; mostly sporadic

m Differential Diagnosis
o Trisomy 18
o Other types of arthrogryposis (congenital muscular dystrophy, neurogenic)

m  Diagnosis
e Prenatal ultrasound and MRI

m  Prognosis
e Most die in utero, at birth, or in neonatal period
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Pendred Syndrome/DFNB4

(alt: Autosomal recessive sensorineural hearing impairment,
Enlarged vestibular aqueduct and goiter)

m  Organs Involved
e Cochlear, vestibular aqueduct, thyroid gland

m  Diagnostic Characteristics
o Congenital sensorineural bilateral hearing loss (7.5 % of all cases of
congenital deafness)
o Hypothyroidism with goiter developing by age 10-20 years

m  Associated Abnormalities
e MRI of inner ear shows large vestibular aqueducts
e Mondini dysplasia of cochleae
o Hearing loss worsens over time and in relation to minor head trauma
o Vertigo may occur after minor head trauma

m  Genetics
o Autosomal recessive inheritance
e Mutations in the PDS gene, which codes for the pendrin protein, located
on the long arm of chromosome 7 (7q31-34)

m  Management
e Avoid minor head trauma (e.g., contact sports)
e Cochlear implants and speech and language support
e Monitor thyroid hormone levels
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Perry Syndrome

(alt: Parkinsonism with alveolar hypoventilation and mental depression)

m  Organs Involved
o Substantia nigra, caudate nucleus, globus pallidus, medulla, respiratory

m  Diagnostic Characteristics
o Parkinsonism, early onset (mean age 48 years), familial
o Hypoventilation
o Depression
o Weight loss

m  Associated Abnormalities
o Neuronal loss in substantia nigra, locus coeruleus, lentiform nucleus,
hypothalamus, periaqueductal gray matter, and medulla
o Sleep difficulties requiring ventilation support

m  Prognosis
e Response to levodopa usually poor; large doses required
e Death within 10 years of onset
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Pfeiffer Syndrome Type 2
(alt: Acrocephalosyndactyly IV, V, and VI)

Organs Involved
o Skull, face, ears, teeth, digits

Diagnostic Characteristics

o Coronal synostosis, turribrachycephaly, cloverleaf-shaped head
o Hypertelorism, proptosis, maxillary hypoplasia

o Hearing loss

o Broad thumbs and great toes, syndactyly

Additional Abnormalities
o Cognitive defects in more severe forms
o Chiari type 1

Genetics

o Autosomal dominant inheritance, variable expressivity

o Frequent new mutations of fibroblast growth factor receptors 1 and 2
o Three subtypes: Type 1, normal intelligence, normal life span

o Type 2 and 3, more severe forms, type 2 with cloverleaf head
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PHACES Syndrome

(alt: Posterior fossa malformation-hemangioma syndrome)

m  Organs Involved
o Brain-posterior fossa, skin of face, arteries, heart, eye (multiple congeni-
tal abnormalities)

m  Diagnostic Characteristics
e Posterior fossa and other brain abnormalities
e Hemangiomas of cervical facial region
e Arterial cerebrovascular anomalies (congenital and/or progressive)
(77 %)
e Cardiac defects, aortic coarctation
o Eye anomalies
o Sternal defects

m  Associated Abnormalities
o Stroke in growth phase of infantile hemangioma 618 months
o Seizures
o Cortical dysgenesis
o Headaches
o Developmental delay

m  Prognosis
o Sometimes fatal, others improve after infancy
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Phelan-McDermid Syndrome
(alt: 22q13.3 Deletion syndrome; Chromosome 22q13.3
deletion syndrome)

189

m  Organs Involved

Muscles, face, head, brain

m  Diagnostic Characteristics

Neonatal hypotonia

Delayed speech

Increased tolerance to pain

Global developmental delay

Moderate to severe intellectual impairment
Dolichocephaly

Ptosis, long eyelashes

Puffy cheeks, pointed chin

Large ears, large hands, thin toenails
Autistic-like affect, mouthing behavior, aversion to clothes
Chewing on clothing, toys, etc., hair pulling

m  Genetics

Deletion of chromosome 22q13.3 involving gene SHANK?3

m Differential Diagnosis

Angelman syndrome
Velocardiofacial syndrome
Fragile X syndrome
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Pitt-Hopkins Syndrome

m  Organs Involved
o Eyes, face, ears, brain, skull

m  Diagnostic Characteristics
o Facial features: deep-set eyes, strabismus, broad nasal bridge, large
mouth, widely spaced teeth, ears with thick helix
o Smiling disposition
o Severe intellectual disability
¢ Stereotypic movements of arms and fingers
o Hypotonia, unsteady gait
e Cryptorchidism
o Intermittent hyperventilation followed by apnea and cyanosis
e Microcephaly and seizures

m  Associated Abnormalities
o Hypoplastic corpus callosum, bulbous caudate nuclei
o Slowing in EEG
o Low levels of IgM

m Differential Diagnosis
¢ Angelman syndrome
e Mowat-Wilson syndrome
¢ Rett syndrome

m  Genetics
o De novo mutations and insufficient expression of the TGF4 gene on
long arm of chromosome 18 (18q21.2)
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POEMS Syndrome

Organs Involved
o Peripheral nerves, endocrine glands, skin

Diagnostic Characteristics

e Polyneuropathy

e Organomegaly (liver, spleen, lymph nodes)
e FEndocrinopathy or edema

e M-protein (IgG or IgA paraprotein)

o Skin hyperpigmentation and hypertrichosis

Associated Abnormalities

o Papilledema

o Pulmonary hypertension

e Amenorrhoea in women, gynecomastia and testicular atrophy in men
o Type 2 diabetes, hypothyroidism, adrenal insufficiency

e Myeloma plasma-cell proliferative disorder in >50 % cases

Criteria for Diagnosis

o Required: polyneuropathy and monoclonal plasma-cell disorder, plus:

¢ One major criterion (e.g., sclerotic bone lesion, elevated vascular endo-
thelial growth factor)

¢ One minor criterion (e.g., organomegaly, endocrinopathy, edema)

Treatment
e Steroids, IV immunoglobulin, and plasma exchange are usually
ineffective.

o Hematopoietic stem cell transplantation, variable effect.
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Poland Syndrome

m  Organs Involved
e Pectoralis muscle, fingers

m  Diagnostic Characteristics
o Underdevelopment or absence of pectoralis muscle, mostly right side
and in males
o Syndactyly of ipsilateral hand

m  Associated Abnormalities
e Dextrocardia
o Diaphragmatic hernia
e Absent radius
e Absent nipple
o Encephalocele
e Microcephaly
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Prader-Willi Syndrome

m  Organs Involved

Muscles, face, skeleton, gonads, brain

m  Diagnostic Characteristics

In utero: reduced fetal movements, polyhydramnios

Birth: breech or cesarean, hypotonia

Infancy: failure to thrive, delayed milestones, strabismus, cryptorchidism
Childhood: speech delay, hyperphagia, excessive weight gain
Adolescence: delayed puberty, short stature, obesity, scoliosis
Adulthood: hypogonadism, infertility, obesity, small hands and feet,
borderline 1Q, diabetes, learning and attention disorders, anxiety and
OCD

m  Genetics

Deletion of paternal copies of imprinted genes on chromosome 15 at
15q11-13 (Deletion of the same region on the maternal chromosome
causes Angelman syndrome.)

m Differential Diagnosis

Down syndrome
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Proteus Syndrome
(alt: Wiedemann syndrome)

m  Organs Involved
o Skin, bone, skull, brain

m  Diagnostic Characteristics

¢ Born normal, develop skin tumors and bone growths with increasing
age

o Skull, one or more limbs, and soles of feet especially affected by tissue
overgrowth

o Neurological involvement in rare reports of PS with hemimegalenceph-
aly, Ohtahara syndrome, syringomyelia, arachnoid cyst, craniocutane-
ous lipomatosis, vascular malformation, and meningioma

m  Genetics
e Mutation in AKT1 kinase in a mosaic state gene
o Classed as a genetic mosaicism
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Raeder’s Paratrigeminal Syndrome
(alt: Raeder’s paratrigeminal oculosympathetic syndrome)

m  Organs Involved
o Trigeminal nerve, oculosympathetic

m  Diagnostic Characteristics
o Severe unilateral facial pain and headache in the distribution of the oph-
thalmic division of the Vth trigeminal nerve
o Unilateral oculosympathetic palsy (partial Horner syndrome)
e Preservation of facial sweating
o Lesion in middle cranial fossa, medial to trigeminal ganglion

m  Causes
¢ Carotid artery dissection
¢ Carotid body tumor
o Parasellar mass
e Migraine headache
e Vasculitis, sinusitis, osteitis
e Head trauma
o Hypertension
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Ramsay Hunt Syndrome Type I

(alt: Dyssynergia cerebellaris myoclonica syndrome)

Organs Involved
e Cerebellum, cerebrum

Diagnostic Characteristics

e Action myoclonus presenting in first to second decade
o Generalized epileptic seizures

o Progressive cerebellar ataxia and tremor

Associated Abnormalities
o EEG fast generalized spike-and-wave discharges, photosensitivity,
rolandic spikes during REM sleep

Differential Diagnosis

e Mitochondrial encephalomyopathy

e Celiac disease

o Neuronal ceroid lipofuscinosis (Batten disease)

o Lafora body disease

o Unverricht-Lundborg disease (stimulus-sensitive Baltic myoclonus)
e Myoclonic epilepsy with ragged red fibers (muscle biopsy)

o Spinocerebellar degenerative diseases
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Ramsay Hunt Syndrome Type 11

(alt: Herpes zoster oticus syndrome)

m  Organs Involved
o Geniculate ganglion, face, ear, tongue, vestibulocochlear nerve

m  Diagnostic Characteristics
o Acute facial nerve paralysis
¢ Pain in the ear
o Loss of taste, anterior 2/3rds of tongue
e Dry mouth and eyes
o Erythematous vesicular rash in the ear canal, tongue, and hard palate

m  Associated Abnormalities
o Tinnitus, hearing loss, vertigo

m  Pathophysiology
o Shingles of the geniculate ganglion
o Illness that suppresses the immune system

m  Prevention
e Vaccination with Zostavax chickenpox vaccine

m  Prognosis
o Complete facial recovery in 75 % if treatment with prednisone and acy-
clovir started within first 3 days of onset. No recovery of hearing
o Persistent facial paralysis in 50 % when treatment delayed
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Rasmussen Syndrome
(alt: Rasmussen encephalitis; chronic focal encephalitis)

199

m  Organs Involved

Cerebral hemisphere

m  Diagnostic Characteristics

Prodromal stage of a few months. Children under 15 years of age
Acute stage, lasting 4-8 months, active inflammation
Hemiparesis, hemianopia, cognitive deficits

Focal motor seizures, partial or epilepsia partialis continua
Chronic or residual stage, seizures, hemiparesis, learning problems

m  Diagnostic Tests

EEG slowing and seizure discharges over the affected hemisphere
MRI hemispheric cerebral atrophy with inflammation or scarring
Brain biopsy sometimes required

m  Treatment

Steroids, antiepileptic medication
IV immunoglobulin
Plasmapheresis

Hemispherectomy in selected cases
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Renpenning Syndrome
(alt: Golabi-Ito-Hall syndrome; Sutherland-Haan syndrome)

m  Organs Involved
e Head, face, muscles, testes

m  Diagnostic Characteristics
o Regression in development at 3-4 years of age
¢ Psychomotor retardation, hypotonia, and muscle atrophy
e Microcephaly
o Short stature
o Facies long and narrow, bulbous nose, cup-shaped ears
o Small testes
o Seizures

m  Associated Abnormalities
e Coloboma
o Cleft palate
e Heart defect

m  Genetics
o Caused by mutations in the PQBP1 gene located on the X chromosome
o X-linked recessive inheritance
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Rett Syndrome

m  Organs Involved

Brain gray matter

m  Diagnostic Characteristics

Affects females almost exclusively; lethal in males

Early deceleration of head growth

Psychomotor regression phase aged 1-4 years followed by stabilization
phase and late motor deterioration (50 % non-ambulant, nonverbal)
Repetitive stereotyped hand movements (wringing, hands in mouth)
Small hands and feet

Seizures in ~80 %

Rett syndrome is no longer listed in the new DSM-V, and is not classi-
fied as a form of autism. Rett syndrome is a genetic diagnosis, confirmed
clinically and by MECP2 screening

m  Associated Abnormalities

Scoliosis

Growth failure

Gastrointestinal disorders

EEG abnormal in 80 %, mid-central spikes or sharp waves, enhanced by
light sleep, pattern distinct from Angelman EEG

m  Genetics

Mutations in gene MECP2 located on the X chromosome.

Cause is a de novo mutation in 95 % cases and not inherited from either
parent. X-linked dominant.

Locus coeruleus, the source of noradrenergic innervation, is impaired by
loss of MECP2, leading to low norepinephrine levels and symptoms of
Rett syndrome.
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Reye Syndrome

m  Organs Involved
e Brain and liver

m  Diagnostic Characteristics — Five Stages
o Stage I. Rash, vomiting, confusion, fever, headaches
o Stage II. Encephalitis, hyperventilation, fatty liver, hyperreflexia
o Stage III. Coma, cerebral edema, respiratory arrest
o Stage IV. Deepening coma, fixed dilated pupils, hepatic dysfunction
o Stage V. Deep coma, seizures, multiple organ failure, hyperammonemia,
severe brain and liver injury or death

m  Associated Abnormalities
e Aspirin ingestion
o Hypoglycemia
e Viral infection

m Differential Diagnosis
¢ Inborn metabolic disorders
e Viral encephalitis
e Drug poisoning
o Head trauma
o Hepatic failure due to other causes
e Meningitis
o Renal failure

m  Preventive Precautions
o FDA recommends avoidance of aspirin containing products in children
under 19 years of age during episodes of febrile illness, especially viral.
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Riley-Day Syndrome

(alt: Familial dysautonomia)

Organs Involved
e Autonomic nervous system, sensory neurons, eyes, tongue

Diagnostic Characteristics

o Congenital hypotonia and poor suck
o Delayed milestones

o Corneal irritation and absent tears

o Blotchy skin

o Unstable blood pressure

o Insensitivity to pain, heat, and taste
o Vomiting crises, dysphagia

e Scoliosis

Associated Abnormalities

o Ashkenazi Jewish parents

o Areflexia

e Absent axon flare with intradermal histamine
o Absent fungiform papillae on tongue

Genetics
e Autosomal recessive inheritance
e Mutations in IKBKAP gene on chromosome 9

Prognosis
e Death by age 30 in 50 % from pneumonia or cardiopulmonary arrest
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Rosenberg-Chutorian Syndrome
(alt: Charcot-Marie-Tooth neuropathy X-linked recessive 5 (CMTXS))

m  Organs Involved
o Inner ear, auditory nerve, optic nerve, peripheral nerves

m  Diagnostic Characteristics
o Sensorineural deafness
o Optic nerve atrophy
o Peripheral neuropathy

m  Genetics
o Mutation in the PRPSI gene located on X chromosome
o Inherited as an X-linked disorder; males chiefly affected

m Differential Diagnosis
o Iwashita syndrome (deafness, optic atrophy, polyneuropathy) — autoso-
mal recessive inheritance
o Hagemoser syndrome — autosomal dominant inheritance
¢ Charcot-Marie-Tooth disease — autosomal dominant, recessive, or
X-linked
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Roussy-Levy Syndrome

(alt: Roussy-Levy hereditary areflexic dystasia)

m  Organs Involved
o Peripheral nerves, limb muscles, feet, spine

m  Diagnostic Characteristics
¢ Sensory gait ataxia
e Pescavus
o Areflexia
o Loss of vibration and position sense
e Muscle atrophy in the legs
o Postural tremor
o Kyphoscoliosis

m  Course and Prognosis
o Onset in infancy and course relatively benign
o Chronic demyelinating neuropathy with hypertrophic myelin sheath

m  Genetics
o Similar to the demyelinating type of Charcot-Marie-Tooth disease,
CMT-1B with onion-bulb formation
e Mutations in the myelin protein genes P0, 22, and MPZ
o No cerebellar degeneration but clinically similar to Friedreich’s ataxia
and only distinguished by genetic testing
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Rubinstein-Taybi Syndrome

(alt: Broad thumb-hallux syndrome)

m  Organs Involved
e Thumbs, toes, face, head, testes

m  Diagnostic Characteristics
o Broad thumbs and broad first toes
o Learning disability, mental retardation
o Dysmorphic features, prominent beaked nose
e Microcephaly, microphthalmia
o Short stature

m  Associated Abnormalities
o Adverse reactions to anesthesia or succinylcholine

m  Genetics
e Mutations in the CREBBP gene (and EP300 gene)
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Russell-Silver Syndrome

m  Organs Involved
o Head, face, body, limbs

m  Diagnostic Characteristics
o Intrauterine growth restriction, dwarfism
o Low birth weight
o Feeding problems
o Triangular face
o Large head, relative macrocephaly
e Body asymmetry, hemihypertrophy
o Hypotonia

m  Etiology
e Maternal uniparental disomy on chromosome 7 in 5-10 %
o Hypomethylation on chromosome 11p15 in ~60 %
o Genomic imprinting disorder
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Saethre-Chotzen Syndrome
(alt: Acrocephalosyndactyly type III syndrome)

m  Organs Involved
o Skull, face, eyes, ears, fingers

m  Diagnostic Characteristics
o Coronal synostosis, brachycephaly, acrocephaly
o Facial asymmetry
o Ptosis, strabismus, and small ear pinna
o Syndactyly

m  Associated Abnormalities
e Vertebral fusions
e Ocular hypertelorism
o Congenital heart malformations

m  Genetics
e Mutations in the TWIST1 gene on chromosome 7 involving 7p21
e Autosomal dominant inheritance

m Differential Diagnosis of Autosomal Craniosynostosis Syndromes
e Apert syndrome
e Vogt syndrome
e Waardenburg syndrome
o Pfeiffer syndrome
e Muenke syndrome
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Sandifer Syndrome

m  Organs Involved

Gastroesophageal junction, neck, limbs

m  Diagnostic Characteristics

Gastroesophageal reflux (GERD)
Spastic torticollis

Dystonic body movements

Hiatal hernia

m  Treatment

Medical for GERD
Surgical fundoplication for hiatal hernia
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Satoyoshi Syndrome

(alt: Komura-Guerri syndrome)

m  Organs Involved
e Muscle, hair, intestine, uterus, skeleton

m  Diagnostic Characteristics

o Progressive painful muscle spasms beginning in lower limbs and thumbs,
onset 6-15 years of age, and later involving the pectoral girdle, trunk,
and finally the masseters and temporal muscles

o Alopecia

o Diarrhea

¢ Endocrinopathy: amenorrhea and uterine hypoplasia

o Growth failure after 10-12 years of age

m  FEtiology and Treatment
o Autoimmune disorder likely
o Prednisolone, methotrexate, and carbamazepine found of benefit
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Schimmelpenning-Feuerstein-Mims Syndrome

(Linear nevus sebaceous syndrome; Solomon syndrome)

m  Organs Involved

Brain, skin, eye, skeleton, heart, kidney

m  Diagnostic Characteristics

Sebaceus nevus

Mental retardation

Seizures

Hemimegalencephaly, gyral malformations
Eye abnormalities: coloboma, choristomas
Scoliosis

m  Genetics

Mutations in HRAS and KRAS genes
Probably autosomal dominant
Frequently sporadic rather than inherited

m Investigations Indicated

MR, skeletal survey, EEG
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Schneider Syndrome
(alt: Central cord syndrome)

m  Organs Involved
o Cervical spinal cord

m  Diagnostic Characteristics
o Acute cervical spinal cord injury with incomplete paralysis
o Greater motor loss in upper extremities compared to lower
o Sensory impairment below level of injury
o Bladder dysfunction and urinary retention

m  Causes
e Occurs with spinal hyperextension injury in older individual with cervi-
cal spondylosis
e May occur with trauma and/or bleeding in central part of cord in
younger individuals
o Complication of generalized tonic clonic seizure or status epilepticus

m  Prognosis
o Generally favorable for some degree of recovery, dependent on age and
extent of injury
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Schwartz-Bartter Syndrome
(alt: Inappropriate secretion of antidiuretic hormone syndrome)

m  Organs Involved
e Antidiuretic hormone

m  Diagnostic Characteristics
o Inappropriate secretion of antidiuretic hormone
o Headache, confusion, disorientation, hostility, and progressive memory
impairment without motor or sensory deficits
o Absence of dehydration or edema and no signs of renal, hepatic, or car-
diac disease

m  Associated Abnormalities
e Vasopressin secreting tumors
o Small cell and oat-cell lung carcinomas
o« HHV-6 infection with acute limbic encephalitis
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Schwartz-Jampel Syndrome Type 1A

m  Organs Involved
e Muscles, nerves, face, joints, spine, chest

m  Diagnostic Characteristics
e Muscle stiffness (myotonia) at birth
o Short stature
o Flattened facies, micrognathia, blepharophimosis, microstomia
o Short neck, kyphosis, pectus carinatum

m  Associated Abnormalities
o Elevated creatine kinase and lactic dehydrogenase
o EMG generalized myotonia

m  Genetics
e Autosomal recessive transmission
o Causative gene HSPG2 on chromosome 1p34-p36

m Differential Diagnosis
o Stuve-Wiedemann disease (no gene defect recognized)
o Congenital myotonia

m  Treatment
¢ Myotonia may respond to carbamazepine

m  Prognosis
e Disease stabilizes after adolescence.
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Septo-Optic Dysplasia

(alt: de Morsier syndrome)

m  Organs Involved

Optic nerves, pituitary gland, septum pellucidum

m  Diagnostic Characteristics

Optic nerve hypoplasia
Absent septum pellucidum
Hypopituitarism, growth hormone deficiency

m Associated Abnormalities

Congenital nystagmus, small optic disc, hyperplastic vitreous
Variable visual impairment

Digital defects

Hyperbilirubinemia

Seizures

In utero drug exposure (cocaine, valproate, recreational)
Heterotopias, arachnoid cysts

m  Genetics

Sporadic birth defect of unknown cause
HESX1 mutations are uncommon cause

m  Treatment

Hormone replacement therapy
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Serotonin Syndrome
(alt: Serotonin toxicity)

m  Organs Involved
o CNS serotonin receptors

m  Signs and Symptoms (Clinical Triad)
o Cognitive effects: headache, agitation, hypomania, confusion, hallucina-
tions, coma
o Autonomic effects: shivering, seating, hyperthermia, hypertension,
tachycardia, nausea, diarrhea
o Somatic effects: myoclonus, hyperreflexia, clonus, tremor

m  Diagnostic Characteristics (Hunter Criteria)
¢ Spontaneous clonus
o Inducible clonus plus agitation or diaphoresis
e Ocular clonus plus agitation or diaphoresis
o Tremor plus hyperreflexia
e Hypertonism plus temperature>38 C (100 F) plus ocular clonus or
inducible clonus

m  Cause
o Ingestion of serotonergic medications in high dose or combination:
MAO inhibitor antidepressants, CNS stimulants, triptans, L-Dopa,
lithium.
¢ Overstimulation of the 5-HT receptors.
o Noradrenergic CNS hyperactivity may play a role.

m Differential Diagnosis
o Neuroleptic malignant syndrome (dopamine receptor blockade) (brady-
kinesia and rigidity in NMS, hyperkinesia and clonus in SS)
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Shapiro Syndrome

(alt: Spontaneous periodic hypothermia and hyperhidrosis)

m  Organs Involved
¢ Hypothalamus

m  Diagnostic Characteristics
o Paroxysmal hypothermia, with hyperhidrosis, adult onset, variable fre-
quency, hours to weeks to years
o Agenesis of the corpus callosum

m  Treatment
¢ Anticonvulsants, clonidine, cyproheptadine

m  Causes Postulated
o Unknown
o Diencephalic epilepsy (but EEG normal)
o Dysfunctional thermoregulatory center in hypothalamus
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Shprintzen-Goldberg Syndrome

(alt: Marfanoid-Craniosynostosis syndrome)

m  Organs Involved

Skull, face, fingers, spine, brain, heart

m  Diagnostic Characteristics

Craniosynostosis

Dolichocephaly, prominent forehead

Ocular proptosis, hypertelorism, downslanting palpebral fissures
Maxillary hypoplasia, micrognathia, low-set ears
Arachnodactyly, pectus exavatum, scoliosis

Mitral valve prolapse

Delayed psychomotor development

Hydrocephalus, Chiari type 1 malformation

m  Associated Abnormalities

C1-C2 abnormality, wide anterior fontanel, 13 pairs of ribs on X-ray

m  Genetics

Mutations in FBN1 in some cases
Mode of inheritance unknown
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Shy-Drager Syndrome

(alt: Multiple system atrophy)

Organs Involved
¢ Autonomic nervous system, cerebellum, striatonigral system

Diagnostic Characteristics
¢ Autonomic dysfunction
¢ Parkinsonism

e Ataxia

Associated Abnormalities

¢ Orthostatic hypotension
o Urinary incontinence

e Vocal cord paralysis

o Sleep apnea

Pathology

o Abundant glial and neuronal cytoplasmic inclusions (Papp-Lantos bod-
ies) in CNS are defining histopathologic hallmark of multiple system
atrophy.

Prognosis
o Average life span of 8 years after symptom onset.
e Most patients are disabled within 5 years of onset.

Treatment
o Symptomatic, especially avoidance of triggers of hypotension.
o Poor response to L-Dopa is a characteristic.
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Simpson-Golabi-Behmel Syndrome Type 1

m  Organs Involved
¢ Craniofacial, tongue, palate, umbilicus, heart, diaphragm, skeleton

m  Diagnostic Characteristics
e Macrosomia, macrocephaly
o Hypertelorism, downslanting palpebral fissures
¢ Dysmorphic facial features, broad nose (“bulldog” facies)
e Macrostomia, macroglossia
o Furrowed tongue and lower lip
o Cleft lip and/or palate
e Micrognathia in neonates, macrognathia in older individuals
o Mild to severe intellectual disability

m  Associated Abnormalities
o Umbilical hernia, GI, and genitourinary anomalies
o Congenital heart defects
o Skeletal anomalies, scoliosis
o Polydactyly and large hands
o Increased risk of embryonal tumors (Wilms, adrenal, etc.)

m  Genetics
e X-linked inheritance; males are affected, female carriers.
o Mutations in GPC3 and GPC4 genes on Xq26.
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Sjogren-Larsson Syndrome

m  Organs Involved
e Skin, lower limbs, brain

m  Diagnostic Characteristics
o Congenital ichthyosis
e Spastic paraparesis
e Mental retardation

m  Genetics
o Autosomal recessive inherited disorder of lipid metabolism
e ALDH gene mutations on chromosome 17
¢ Associated with deficiency of the enzyme fatty aldehyde dehydrogenase
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Smith-Lemli-Opitz Syndrome
(alt: SLO syndrome; 7-dehydrocholesterol reductase deficiency)

m  Organs Involved
o Face, head, fingers and toes, palate, brain

m  Diagnostic Characteristics
o Dysmorphic face
o Prenatal and postnatal growth retardation
e Microcephaly
o Intellectual impairment
o Cleft palate
o Low blood level of 7-dehydrocholesterol

m  Genetics
e Autosomal recessive inheritance
o Mutations in the DHCR7 gene with 7-DHC-reductase deficiency
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Smith-Magenis Syndrome

m  Organs Involved
o Face, muscle, skeleton, fingers, peripheral nerves, eyes

m  Diagnostic Characteristics
o Distinctive facial features: broad, square face with deep-set eyes
o Prognathism, more marked in later childhood
o Inverted sleep rhythms, sleepy during the day and awakens at night
o Behavioral problems, sometimes pleasant, frequently impulsive, inatten-
tive, and aggressive
o Self-injury, biting, head banging, and skin picking very common
o Self-hugging, “lick and flip” pages of books, unique behaviorisms
o Recall trivia about people and subjects

m  Associated Abnormalities
e Short stature, scoliosis
o Reduced sensitivity to pain and temperature
e Myopia, strabismus
o Rare heart and kidney defects

m  Genetics
o Deletion or mutation of RAIl gene on chromosome 17 at 17p11.2

References

Original:

Smith ACM, McGavran L, Waldstein G. Deletion of the 17 short arm in two patients with facial
clefts. Am J Hum Genet, Chicago 1982;34 (Suppl):A410.

Smith ACM, McGavran L, Robinson J, Waldstein G, Macfarlane J, Zonana J, Reiss J, Lahr M,
Allen L, Magenis E. Interstitial deletion of 17 (p11.2) in nine patients. Am J Med Genet, New
York 1986;24:393-414.

Review and Case Reports:

Gropman AL, Elsea S, Duncan WC Jr, Smith AC. New developments in Smith-Magenis syndrome
(del 17p11.2). Curr Opin Neurol 2007 Apr;20(2):125-134.

Gropman AL, Duncan WC, Smith AC. Neurologic and developmental features of the Smith-
Magenis syndrome (del 17p11.2). Pediatr Neurol 2006 May;34(5):337-350.

S Saethre-Chotzen Syndrome — Susac Syndrome



226

Neurological Syndromes

Sotos Syndrome
(alt: Cerebral gigantism)

m  Organs Involved

Head, face, body, limbs, muscles

m  Diagnostic Characteristics

Macrosomia at birth

Advanced bone age and growth rate in childhood

Macrocephaly

Macrodactyly

Hypertelorism

Mild intellectual impairment

Delayed psychomotor development, learning disabilities

Hypotonia

Major diagnostic criteria: facial gestalt, early growth excess, advanced
bone age, early developmental delay, normalization of growth rate after
first few years, and improved cognitive development in school age and
adulthood

m  Associated Abnormalities

Speech impairment

Awkward gait, incoordination

Behavior disorder, aggressiveness, irritability
Congenital heart defects

Scoliosis

Seizures

m  Genetics

Mutations involving the NSD1 gene on chromosome 5
Familial cases rare. Most occur sporadically
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Stickler Syndrome

m  Organs Involved

Connective tissue, joints, face, palate, eyes, inner ear

m  Diagnostic Characteristics

Flattened facial features

Pierre Robin sequence (cleft palate, micrognathia, and glassoptosis)
Myopia, glaucoma, retinal detachment, cataract

Arthritis, scoliosis, hypermobile joints

Sensorineural and conductive hearing impairment

Learning difficulties

m  Genetics

Mutations in the COL11A genes involved in collagen formation
Autosomal dominant trait with variable expressivity and incomplete
penetrance
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Stiff Person Syndrome
(alt: Stiff-man syndrome; Stiff baby syndrome;
Moersch-Woltman Condition)

m  Organs Involved
o Axial muscles

m  Diagnostic Characteristics
o Stiffness and pain in the back
e Muscle spasms in response to environmental stimuli
o Exaggerated lumbar lordosis
e Occurs in adults (30-50 years of age) and in young children

m Associated Abnormalities
o Hypertonia, hyperreflexia, muscle rigidity
e Increased startle and head retraction reflexes

m  Causes
o Autoimmune cause suggested by occurrence of circulating antibodies to
the enzyme glutamic acid decarboxylase (GAD65)
e Mutation in GLRAT (glycine receptor) gene responsible in some cases

m Differential Diagnosis
e Tetanus
o Hyperekplexia
o Strychnine poisoning
o Neuromyotonia (Isaac syndrome)

m  Treatment
e Muscle relaxants which potentiate GABA (benzodiazepines)
e IV immunoglobulin, azathioprine, prednisone, or cyclophosphamide
o Plasmapheresis
e Monoclonal antibody rituximab
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Strachan Syndrome
(alt: Jamaican neuritis; Cuban neuropathy; nutritional neuropathy)

m  Organs Involved
o Peripheral nerves, optic nerves

m  Diagnostic Characteristics
o Pain, numbness, and paresthesias of extremities
o Ataxia of gait, weakness and wasting
o Loss of deep tendon reflexes
o Loss of sensation in limbs
o Impaired vision

m  Associated Abnormalities
o Sensorineural deafness and vertigo
¢ Soreness of mucocutaneous junctions of the mouth
o Stomatoglossitis, corneal degeneration, genital dermatitis

m  Treatment
¢ Vitamin B and folate supplements
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Sturge-Weber Syndrome

(alt: Encephalotrigeminal angiomatosis)

m  Organs Involved
o Facial capillaries, cerebral arteries, brain, eyes

m  Diagnostic Characteristics
o Port-wine stain of the face, in trigeminal ophthalmic distribution
o Ipsilateral leptomeningeal angioma
o Calcification and atrophy of cerebral cortex

m  Associated Abnormalities
e Seizures
e Mental retardation
e Glaucoma in 50 % cases

m  Genetics
o Not inherited. Sporadic occurrence
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SUCLAZ2 Deficiency Syndrome

(alt: SUCLA2-related mitochondrial DNA depletion syndrome)

m  Organs Involved

Muscle, spine, basal ganglia, cerebral hemispheres, hearing

m  Diagnostic Characteristics

Infantile onset hypotonia

Severe muscular atrophy

Progressive scoliosis or kyphosis
Dystonia, athetosis, chorea, hyperkinesia
Epilepsy, infantile spasms

Growth retardation

Severe sensorineural hearing impairment

m Associated Abnormalities

Methylmalonic aciduria

Elevated plasma methylmalonic acid

Elevated plasma lactate

Urinary excretion of C4-dicarboxylic-carnitine 20 times normal

MRI brain atrophy (mainly putamen and caudate nuclei) and delayed
myelination

m  Genetics

Autosomal recessive inheritance
SUCLAZ2, the only gene associated, involves chromosome 13q14
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Susac Syndrome
(alt: Retinocochleocerebral vasculopathy)

m  Organs Involved
e Retina, ears, brain, cortical arterioles

m  Diagnostic Characteristics
o Encephalopathy, personality change, headache
o Multifocal retinal artery occlusions and visual impairment
e Hearing impairment
o Female/male ratio 5:1. Age ~30 years

m  Associated Abnormalities
e Multifocal corpus callosal lesions on MRI, resembling vasculitis, and
leptomeningeal enhancement
e Autoimmune disorder

m Differential Diagnosis
m  Multiple Sclerosis. ADEM

m  Treatment
o Oral corticosteroids, IV methylprednisolone, or dexamethasone
o Plasma exchange (PLEX)
¢ IV immunoglobulin
e Cyclophosphamide

m  Prognosis
o Usually self-limiting, but up to 5 years
e Maybe severe, disabling, and protracted
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Tapia Syndrome
(alt: Tapia’s vagohypoglossal syndrome; variant
of Jackson-MacKenzie syndrome)

m  Organs Involved
o Pharynx, larynx, tongue; cranial nerves X and XII (with or without XI),
posterior retroparotid space

m  Diagnostic Characteristics
o Unilateral paralysis of pharynx, larynx, and tongue

m  Causes
o Compression injury during transoral intubation in general anesthesia
o Other injuries to high neck
o Parotid tumor
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Terson Syndrome

m  Organs Involved
o Eye, subarachnoid space

m  Diagnostic Characteristics
o Subarachnoid hemorrhage
o Intraocular hemorrhage (vitreous/subhyaloid)

m  Prognosis
o Higher risk of death
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Thoracic Outlet Syndrome (TOS)

m  Organs Involved
o Brachial plexus, subclavian artery, subclavian vein
e 3 types: neurogenic, arterial, venous TOS

m  Diagnostic Characteristics
e Pain in the hand, arm, shoulder, neck, back
o Weakness, tingling, decoloration of hand
e Frozen shoulder
o Painful, swollen, and blue arm after exercise (Paget-Schroetter
syndrome)

m  Causes
o Trauma, injury from car accident, a job, use of computer, sports related
o Extra rib causing compression on plexus or artery (cervical rib
syndrome)
o Compression by muscle (scalenus anticus syndrome)
o Narrowing between clavicle and first rib (costoclavicular syndrome)
e Pancoast tumor, a rare cause

m  Tests
o “Stick em up hand raise:” affected hand is paler when raised above head.
o “Compression test:” pressure between clavicle and humeral head causes
pain and numbness in affected arm.
o Electrophysiological.
¢ MRI/MRI of brachial plexus.

m  Treatment
o Stretching and/or physical therapy
o Postural exercises
o Cortisone injections, botox
o Surgery when noninvasive approach fails
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Tolosa-Hunt Syndrome

m  Organs Involved
o Cavernous sinus, eyes; cranial nerves 111, IV, V, VI; extraocular muscles

m  Diagnostic Characteristics
o Unilateral, recurrent, sharp retro-orbital headache
o Extraocular I11, IV, V, VI palsies
e MRI or biopsy documentation of granuloma and inflammation

m  Associated Abnormalities

o Ipsilateral proptosis

o Sensory loss over forehead
Sluggish pupil reaction to light
o Blurred vision

m  Cause
¢ Granulomatous infiltration with inflammation or tumor in the cavern-
ous sinus or superior orbital fissure

m Differential Diagnosis
o Craniopharyngioma. Meningioma
e Migraine

m  Treatment
o Corticosteroids. Immunosuppressive agents

m  Prognosis
o Usually good. Spontaneous remission may occur
o Relapse in ~30-40 % patients
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Tourette Syndrome

m  Organs Involved

Eyes, face, shoulders, neck, larynx

m  Diagnostic Characteristics

Chronic tics, motor and vocal, persisting for longer than 1 year

m  Definition and Differential Diagnosis

Chronic tic disorder is manifested by either motor or vocal tics, occur-
ring intermittently for more than 1 year.

Transient tic disorder lasts for at least 2 weeks, but no longer than 1 year.
Tic or habit spasm is an involuntary, recurrent twitch or motor move-
ment (motor tic) or a grunt or vocalization (vocal tic).

Simple motor tics involve the eyes (blepharospasm), the face (grimacing)
and the head, neck, and shoulders (jerking, twisting, and shrugging
movements).

Simple vocal tics include throat clearing, grunting, sniffing, and
barking.

Complex motor tics are gestures, jumping, and touching objects.
Complex vocal tics are utterances of obscene language (coprolalia);
repeated words or phrases, sometimes out of context (palilalia); and
repeated words said by another person (echolalia).

Maybe precipitated by a physical or emotional stimulus, controlled par-
tially by will; tics are infrequent during sleep, exaggerated by stress and
fatigue, and lessened by diverting attention.

m  Genetics

Autosomal dominant mode of inheritance
Environmental factors in addition to genetics play a role in causation
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Treacher Collins Syndrome
(alt: Treacher Collins-Franceschetti syndrome;
mandibulofacial dysostosis)

m  Organs Involved
o Head, face, ears, facial nerve, eyes, palate, and airway

m  Diagnostic Characteristics

¢ Underdeveloped mandible and zygoma of face

o Ear anomalies: small or absent ears, atresia of external auditory canals,
dysmorphic ossicles and middle ear, conductive hearing loss

o Facial nerve of the mastoid portion displaced more lateral and anterior

o Eye abnormalities: coloboma, downslanting palpebral fissures, absent
eyelashes

o Cleft palate

e Airway problems, result of mandibular hypoplasia

m  Associated Abnormalities
e Dental anomalies
o Ocular hypertelorism
e Choanal atresia
e Macrostomia

m  Genetics
¢ Autosomal dominant inheritance
e Mutations in the TCOF1 gene

m  Prognosis
e Mentality usually normal.
o Constricted airway is a life-threatening problem during anesthesia.
o Facial deformity may affect quality of life.
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Troyer Syndrome
(alt: Cross-McKusick syndrome; SPG20)

m  Organs Involved
e Brain, muscles

m  Diagnostic Characteristics
o Distal amyotrophy: muscle wasting, with onset in childhood, affecting
thenar, hypothenar, and dorsal interosseous muscles
o Spasticity and contractures of lower limbs, ankle clonus
o Dysarthria, drooling, mild cerebellar dysmetria
o Mild choreoathetosis
e Mental retardation

m  Associated Abnormalities
o Hammer toes, pes cavus, short stature
o Kyphoscoliosis
o Emotional liability

m  Genetics
o Autosomal recessive inheritance.
e Mutations in SPG20 gene that encodes the protein spartin, especially
frequent in the Amish and Omani populations.
o Troyer is the Amish family in which the syndrome was first described.
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Turner Syndrome
(alt: Ullrich-Turner syndrome; gonadal dysgenesis)

m  Organs Involved

Chest, face, neck, ears, heart, kidneys, gonads, brain

m  Diagnostic Characteristics

Short stature
Lymphedema of hands and feet

Broad (shield) chest

Webbed neck

Amenorrhea, underdeveloped ovaries and breasts (gonadal
dysfunction)

Obesity, type 2 diabetes, hypertension, hypothyroidism in adulthood

m Associated Abnormalities

Coarctation of the aorta

Horseshoe kidney

Hearing impairment

ADHD

Nonverbal learning disability (math, visuospatial perception deficits)

m  Genetics

Single X chromosome (45,X) monosomy or mosaicism
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Usher Syndrome Type 1
(alt: Hallgren syndrome; Usher-Hallgren syndrome;
retinitis pigmentosa-dysacusis syndrome)

m  Organs Involved
e Inner ear, retina

m  Diagnostic Characteristics
o Sensorineural hearing loss, congenital
¢ Visual impairment, early night blindness, tunnel vision
o Adolescent onset of retinitis pigmentosa, with constricted visual fields
o Leading cause of deafblindness

m  Associated Abnormalities
e Vestibular problems
o Slow to develop walking
e Speech impairment, unless fitted with cochlear implant

m  Genetics
e Autosomal recessive inheritance
o Mutations in one of several different genes, including USHIG

m Differential Diagnosis
o Type II Usher syndrome, milder form with hard-of-hearing and normal
vestibular system; mutations in one of three different genes: USH2A,
GPR98, and DFNB31
o Type III Usher syndrome, progressive loss of hearing, vision, and ves-
tibular dysfunction; Finnish population most susceptible; mutations in
CLRNI gene
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Velo-Cardio-Facial Syndrome
(alt: DiGeorge syndrome, 22q11.2 deletion syndrome)

m  Organs Involved
o Palate, heart, face, nervous system, renal, parathyroid

m  Diagnostic Characteristics of CATCH-22
e C: Cardiac abnormality (tetralogy of Fallot)
e A: Abnormal facies (hypertelorism)
o T: Thymic aplasia
o C: Cleft palate
o H: Hypocalcemia/hypoparathyroidism
e 22-Chromosome abnormality

m  Associated Abnormalities
o Learning and expressive language deficits (90 %)
o Speech hypernasality, delayed vocabulary acquisition, and dysarthria
o Specific neuropsychological profile, borderline IQ
¢ Schizophrenia
o Seizures (with or without hypocalcemia)
o Hearing loss (conductive and sensorineural)
o Basal ganglia and periventricular calcification
¢ Autoimmune disorders

m  Genetics
e De novo deletions on chromosome 22q11.2
e One in two chance of passing deletion 22q to offspring
o Autosomal recessive or X-linked traits

m  Treatment
o Identify immune problems and treat early
o Cardiac surgery often required
¢ Vitamin D and calcium for hypoparathyroidism
o Neuropsychological testing and TEP (individual education program)
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Verbiest Syndrome

(alt: Lumbar spinal stenosis)

m  Organs Involved
o Lumbar vertebral canal, cauda equina

m  Diagnostic Characteristics
o Narrowing of the lumbar vertebral canal in middle-aged and older men
¢ Symptoms of compression of caudal nerve roots on standing or walking
but not at rest

m  Prognosis
e Progressive

m  Treatment
o Conservative (physiotherapy) or/and surgical
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Verger-Dejerine Syndrome
(alt: Anterior parietal lobe syndrome)

m  Organs Involved
o Parietal lobe

m  Diagnostic Characteristics
o Inability to discriminate sensory functions of the opposite side of the
body
o Loss of position sense and sense of movement and distance
o Inability to localize touch and pain stimuli
e Astereognosis
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Vernet Syndrome
(alt: Collet-Sicard syndrome; Jugular foramen syndrome)

m  Organs Involved

Cranial nerves IX, X, XI (and XII), jugular foramen

m  Diagnostic Characteristics

Hoarse voice, dysarthria

Deviation of uvula to normal side

Dysphagia

Loss of taste sensation posterior 1/3 of tongue

Decrease parotid gland secretion

Absent gag reflex

Paralysis of sternocleidomastoid and trapezius muscles

When XII cranial nerve also involved, referred to as Collet-Sicard
syndrome

m  Causes

Jugular foramen involved by:

Tumor (glomus, meningioma, acoustic neuroma, metastatic)
Aneurysm

Trauma

Infection
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Vici Syndrome
(alt: Immunodeficiency with cataract, hypopigmentation
and absent corpus callosum)

m  Organs Involved
o Skin, brain, eyes, face

m  Diagnostic Characteristics
e Agenesis of corpus callosum
¢ Hypotonia
o Developmental delay
e Albinism
o Cataracts
o Immunodeficiency, recurrent infection

m  Associated Abnormalities
e Cardiomyopathy
o Nystagmus, optic nerve atrophy
o Seizures
o Psychomotor retardation
o Sensorineural hearing loss

m  Genetics
e Autosomal recessive inheritance
e Cause unknown

m  Prognosis
o Poor because of recurrent severe infection and immunodeficiency
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Villaret Syndrome

m  Organs Involved

IX, X, XI, XII cranial nerves and cervical sympathetic ganglia, poste-
rior retroparotid space

m  Diagnostic Characteristics

IX nerve paralysis — loss of taste posterior third of tongue
X paralysis — loss of sensation soft palate, pharynx, larynx
X1 paralysis — sternocleidomastoid and trapezius

XII paralysis — ispsilateral deviation of tongue
Sympathetic involvement — Horner’s syndrome

Lesion in posterior retroparotid space

m  Causes

Tumors of parotid gland, carotid body, lymph nodes, tuberculous adeni-
tis, sarcoid, fungal lesions, carotid artery dissection
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Vogt-Koyanagi-Harada Syndrome

(alt: VKH syndrome, uveodermatologic syndrome)

m  Organs Involved
e Melanocyte-containing organs, eye, hair, skin, meninges

m  Diagnostic Characteristics

e Upveitis
e Poliosis
o Vitiligo

o Aseptic meningoencephalitis
o Loss of pigment and hair on eyelids, nose, and lips
o Headache, deafness, vertigo

m Differential Diagnosis
¢ Viral meningoencephalitis

m  Treatment
e Immunosuppressive drugs, prednisone and azathioprine

m  Prognosis
e Guarded
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Walker-Warburg Syndrome
(alt: Chemke syndrome; HARD syndrome [hydrocephalus, agyria,
retinal dysplasia]; Pagon syndrome; cerebro-ocular dysplasia-muscular
dystrophy syndrome)

m  Organs Involved
e Brain, muscles, eyes

m  Diagnostic Characteristics
o Lissencephaly
o Hydrocephalus
o Cerebellar malformations
o Eye abnormalities (retinal dysplasia)
o Congenital muscular dystrophy, a dystroglycanopathy

m  Associated Abnormalities
o Congenital hypotonia
e Developmental delay
e Mental retardation
e Secizures

m  Genetics
e Autosomal recessive inheritance
e Mutations in several genes, POMT1, POMT2, FKTN, FKRP, ISPD
e One-third cases unexplained

m  Prognosis
o Poor. Most die before age 3 years
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Wallenberg Syndrome
(alt: Lateral medullary syndrome (LMS); posterior-inferior
cerebellar artery syndrome (PICA))

m  Organs Involved
e Medulla, vertebral, and posterior inferior cerebellar arteries (PICA)

m  Diagnostic characteristics Dysfunction
Ipsilateral:
o Loss of facial pain/temperature sensation Spinal V nucleus/tract
o Decreased taste Tractus solitarius
e Dysphonia, dysphagia Nucleus ambiguous X
o Paralysis of palate, vocal cord, pharynx ~ Nucleus ambiguous X
o Ataxia/dysmetria Inferior cerebellar peduncle
¢ Horner’s syndrome Descending sympathetic
Contralateral:
o Loss of body pain/temperature sensation Lateral spinothalamic tract
e Vertigo, vomiting, nystagmus Vestibular nuclei

m  Associated Abnormalities
o Constant hiccups
¢ Chronic neuropathic pain

m Cause
o Infarct/occlusion of PICA or vertebral artery

m  Treatment
o Stroke rehabilitation regimen
o Feeding tube or gastrostomy
o Gabapentin for pain
e Aspirin

m  Prognosis
e Mostly good. Ataxia is the commonest sequel.

References

Original:
Wallenberg A. Acute bulbaraffection (Embolle der arteria cerebelli posterior inferior sinistra).
Archiv fur Psychiatrie und Nervenkrankheiten, Berlin. 1895;27:504-540.

Review and Case Reports:
Riqueiro-Veloso MT, Pego-Reigosa R, Branas-Fernandez F, Martinez-Vazquez F, Cortes-Laino
JA. Wallenberg syndrome: a review of 25 cases. Rev Neurol 1997 Oct;25(146):1561-1564.

\%Y Walker-Warburg Syndrome — Wolfram Syndrome



256 Neurological Syndromes

Wartenberg Syndrome
(alt: Handcuff neuropathy; wristlet-watch syndrome;
cheiralgia paresthetica)

m  Organs Involved
o Superficial branch of the radial nerve

m  Diagnostic Characteristics
o Numbness, tingling, and weakness of lateral aspect of thumb and wrist
o Tinel’s sign positive over radial styloid process

m Differential Diagnosis
o Wartenberg’s migratory sensory neuropathy
o Wallenberg syndrome (lateral medullary syndrome)

m  Treatment
o Conservative: removal of tight watch strap, splint
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Weber Syndrome

m  Organs Involved
e Ventral midbrain, oculomotor nerve, cerebral peduncle, contralateral
limbs

m  Diagnostic Characteristics
o Ipsilateral ptosis, dilated pupil, exotropia, diplopia (CN III palsy)
o Contralateral (crossed) hemiparesis (corticospinal tract involved)
o Contralateral parkinsonism (substantia nigra involved)

m  Cause
¢ Midbrain infarction result of occlusion of paramedian branches of pos-
terior cerebral artery or basilar perforating arteries
e Aneurysm
o Neoplasm in pituitary region maybe associated
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Werdnig-Hoffman Syndrome
(alt: Spinal muscular atrophy type 1)

m  Organs Involved
e Muscles, spinal anterior horn cells, and bulbar motor neurons

m  Diagnostic Characteristics
o Infantile onset, 0—6 months, “floppy infant syndrome” SMA type 1.
e Proximal muscles are first affected and followed by flaccid
quadriplegia.
o Tongue fasciculations.
o Absent reflexes.
o Extraocular muscles are spared.
e Majority (~85 %) die by age 2 years.

m Differential Diagnosis
o« SMA type 2, onset age 6 months to 1 year, survival past age 2 years
o SMA type 3 (Kugelberg-Welander disease), onset late childhood
¢ Fazio-Londe syndrome (childhood bulbar muscular atrophy)
o Congenital muscular dystrophy
o Limp infant syndrome, various causes

m  Genetics
o Autosomal recessive inheritance, deletion or mutation in SMN1 gene
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Wernicke-Korsakoff Syndrome

(alt: Korsakoff psychosis; Wernicke encephalopathy; wet brain)

m  Organs Involved
e Mamillary bodies of brain, thalamus, basal forebrain, median and dor-
sal raphe nuclei, cerebellum

m  Diagnostic Characteristics

m  Wernicke encephalopathy:
o Confusion
o Nystagmus, ophthalmoplegia, anisocoria, sluggish pupils
e Ataxia
e Coma and death if untreated

m  Korsakoff psychosis:
e Amnesia, anterograde and retrograde
o Confabulation
o Hallucinations
o Dislike of sunlight

m  Causes and Pathology

o Acute thiamine deficiency in Wernicke encephalopathy.

o Korsakoff psychosis is a chronic neurologic sequela after Wernicke
encephalopathy.

e Malnourished chronic alcoholics are susceptible.

o Prolonged IV therapy without vitamin B1 supplementation.

¢ Diets consisting mainly of polished rice (thiamine deficient).

o Glucose loading plus deficient thiamine precipitates onset of overt enceph-
alopathy (thiamine pyrophosphate is a glucose metabolism cofactor).

o Cytotoxic edema of brain and degeneration of mamillary bodies are
important in memory circuits (e.g., Papez circuit).

o Degeneration of medial thalami, tectum, and periaqueductal areas.

m  Treatment
o Supplemental thiamine I'V followed by oral doses.
o Glucose infusions delayed until thiamine deficiency is corrected, since
encephalopathy may worsen in absence of thiamine.
o Complete recovery unlikely if amnesia and psychosis have developed.
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West Syndrome

m  Organs Involved
e Brain

m  Diagnostic Characteristics
¢ Infantile spasms
o Hypsarrhythmia
o Developmental delay

m  Etiology
e Known in ~60 % and unidentified in ~40 %; genetic factors in some
o Etiologies prenatal (~50 %), perinatal (33 %), postnatal (6 %)
o Hypoxic-ischemic-encephalopathy (10 %)
e Chromosomal abnormalities (8 %), malformations (8 %), stroke (8 %)
o Tuberous sclerosis complex (7 %), periventricular leukomalacia (5 %)

m  Treatment
¢ ACTH, corticosteroids
e Vigabatrin, especially those with tuberous sclerosis
o Ketogenic diet

m  Prognosis
e Generally poor, high proportion (~90 %) with psychomotor
retardation.
o Idiopathic cases do better than those with known etiology.
o Prompt diagnosis and treatment may improve response.
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Williams Syndrome

Organs Involved
o Face, heart, nervous system, blood calcium

Diagnostic Characteristics

o “Elfin” facial appearance, puffy eyes, long philtrum

o Supravalvular aortic stenosis

o Developmental delay, language delay, borderline I1Q or below

o Highly verbal, overly sociable, “cocktail party” personality type
o Fondness for music

o Visual spatial deficits

o Failure to thrive

o Elevated serum calcium

Associated Abnormalities

o Structural deficits of cerebellum, right parietal, and left frontal cortex
e Ataxia, hyperreflexia, nystagmus

« ADHD

Genetics
o Deletion of ~26 genes on region of q11.23 of chromosome 7
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Wolf-Hirschhorn Syndrome

m  Organs Involved
e Head, face, brain, muscle, heart

m  Diagnostic Characteristics
o Craniofacial phenotype (microcephaly, micrognathia, short philtrum,
hypertelorism, dysplastic ears, and tags)
e Mental and growth retardation
e Muscle hypotonia
e Secizures (50-100 % cases)
o Skeletal anomalies (60-70 %)
o Congenital heart defects

m  Associated Less Common Abnormalities
e Structural brain anomalies (33 %)
o Hypospadias, renal anomalies
e Coloboma of iris
o Deafness
o Immunodeficiency and IgA deficiency

m  Genetics
o Partial deletion of short arm of chromosome 4 at 4p16.3
e De novo deletion in ~87 % cases, 80 % paternally derived
e From parent with chromosome translocation in ~13 %, 2/1 maternal/
paternal transmission
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Wolfram Syndrome
(alt: DIDMOAD)

Organs Involved
o Pancreas, optic nerve, inner ear, brainstem, mitochondria

Diagnostic Characteristics

o Diabetes insipidus, diabetes mellitus
e Optic atrophy

e Deafness

Associated Abnormalities

o Neurological manifestations: dysarthria, seizures, anosmia, nystagmus,
ataxia

¢ Brainstem and cerebellar atrophy on CT scan and NMR

e Manifestations of olivopontocerebellar atrophy

Genetics

e Mutations in WFSI1, the wolframin gene, are located on the long arm of
chromosome 4, the 4p16.1 region.

o Loss of wolframin disrupts the production of insulin, causing diabetes,
and possibly calcium homeostasis.

o Inheritance is autosomal recessive, dominant, or mitochondrial.
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X-Linked Opitz G/BBB Syndrome
(alt: Opitz syndrome; XLOS)

m  Organs Involved

Face, eyes, laryngotracheoesophageal, genitourinary, cerebellar vermis,
corpus callosum

m  Diagnostic Characteristics

Ocular hypertelorism

Hypospadias

Laryngotracheoesophageal abnormalities, cleft palate

Intellectual disability

Midline brain defects (corpus callosum and cerebellar vermis agenesis)
Congenital heart defects

Imperforate anus

m  Genetics

X-linked inheritance, with mutations in the MID1 gene
Diagnosis suspected in males with ocular hypertelorism and at least one
other major characteristic
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Zellweger Syndrome
(alt: Cerebrohepatorenal syndrome)

m  Organs Involved
o Peroxisomes, brain, face, liver, kidney, cartilage, eye, hearing

m  Diagnostic Abnormalities
e A peroxisome biogenesis disorder
o Impaired neuronal migration and brain development
e Microgyria, polymicrogyria, pachygyria, leukoencephalopathy
o Sensorineural degeneration with impaired hearing and vision
o Eye abnormalities, cataracts
o Craniofacial abnormalities (high forehead, midface hypoplasia)
o Hepatomegaly, chondrodysplasia punctate
o Cardiac complications, renal cysts

m  Associated Abnormalities
o Congenital hypotonia
e Seizures

m  Genetics
o Autosomal recessive disorder caused by mutations in genes that encode
peroxins (PEX1-26), resulting in reduction of peroxisomes in tissue cells
e Accumulation of very long chain fatty acids (VLCFA) and branched
chain fatty acids (BCFA) normally degraded in peroxisomes

m  Prognosis
o Life span of a few weeks or months

References

Original:

Bowen P, Lee CSN, Zellweger HU, Lindenburg R. A familial syndrome of multiple congenital
defects. Bull Johns Hopkins Hospital 1964;114:402.

Opitz JM et al. The Zellweger syndrome (cerebro-hepato-renal syndrome). Birth Defects Original
Article Series, New York 1969;5(2):144—160.

Review and Case Reports:

Weller S, Rosewich H, Gartner J. Cerebral MRI as a valuable diagnostic tool in Zellweger spec-
trum patients. J Inherit Metab Dis 2008 Apr;31(2):270-280.

Brul SWA, Westerveld A, Strijland A, et al. Genetic heterogeneity in the cerebrohepatorenal
(Zellweger) syndrome and other inherited disorders with a generalized impairment of peroxi-
somal functions. A study using complementation analysis. Jrnl Clin Investigation 1988
Jun;81(6):1710-1715.

Z Zellweger Syndrome



Index

A
Abetalipoproteinemia. See Bassen-
Kornsweig syndrome
Acanthocytosis, 13, 91, 141
Acrocallosal syndrome, 86
Acrocephalopolysyndactyly. See Apert
syndrome; Pfeiffer syndrome;
Saethre-Chotzen syndrome
ADHD, 69, 74
Adie pupil, 96
Adie syndrome, 96
Agnosia, auditory verbal, 126
Aicardi-Goutieres syndrome, 3
Aicardi syndrome, 2
Albinism, 250
Alcohol, prenatal exposure, 69
Allodynia, 46
Alopecia, frontal (coup de sabre). 180, 212
Amsterdam dwarfism. See Cornelia de
Lange syndrome
Amyotrophy, asthmatic asymmetrical, 95
distal, 240
Anarthria, 71
Andermann syndrome, 4
Anesthesia, adverse reaction to, 206
Angelman syndrome, 5, 193
Anhidrosis, of face, 97
Anisocoria, 96
Anosmia, 72, 111
Anosognosia, 6
Anton syndrome, 6
Aortic, dissection, 133
coarctation of, 137
stenosis, supravalvular, 261
Apert syndrome, 7
Aphasia, 113, 126, 140, 171
Arachnodactyly, 137, 220

Arachnoid cyst, 48, 194

Areflexia, 96, 152, 203, 205

Argyll Robertson pupil, pseudo, 179

Arnold-Chiari malformation, 133

Arteriovenous malformation, brain,
173, 188

Arthrogryposis, 58, 184

Asymmetric crying facies. See Cayler
cardiofacial syndrome

Ataxia, 5, 13-15, 30, 45, 92, 98, 127, 152,
155,159, 169, 178, 197, 205, 221, 259

Athetosis, 168

Autism, 74, 115, 189

Autoimmune disorder, 49

Autonomic dysfunction, 221

Autonomic neuropathy, 96

Avellis syndrome, 8, 16

B
Back pain and stiffness, 228
Balint syndrome, 10
Bannwarth syndrome, 11
Bardet-Biedl syndrome, 12
Basal ganglia, 127

calcification of, 3, 31
Bassen-Kornsweig syndrome, 13
Becker nevus syndrome, 61
Beckwith-Wiederman syndrome, 121
Benedikt syndrome, 14, 16
Bitemporal hemianopia, 28
Bladder dysfunction, 25
Blepharophimosis, 216
Blepharospasm, 18, 145
Blindness, cortical, 6
Bobble-head Doll syndrome, 15
Bone overgrowth, 194
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Brachial neuropathy, acute.

See Parsonage-Turner syndrome
Brachycephaly, 90, 115
Brachydactyly, 160, 172
Brain, atrophy of, 3
Brainstem, syndromes, 16, 66

malformations, 61
Broad thumb-hallux syndrome.

See Rubinstein-Taybi syndrome
Brown-Sequard syndrome, 17
Brueghel syndrome, 18, 145
Bruxism, 37
Bulbar paresis, progressive, 66
Bulldog facies, 222
Burning feet syndrome, 19
Bushy syndrome. See Cornelia de Lange

syndrome

C
CADASIL syndrome, 22
Camptodactyly, 104
Capgras syndrome, 23
Cardiac, defects, 40, 49, 61, 69, 106, 112, 164
conduction abnormality, 112
Cardiomyopathy, 127, 141
Carpenter syndrome, 86
Cataracts, 61, 129, 134, 139, 142, 227,
250, 268
Caudal nerve root compression, 247
Caudate atrophy, 141
Cavernous sinus, tumor or granuloma of, 237
Cayler cardiofacial syndrome, 24
Central cord syndrome, 25
Central pontine myelinolysis, 132
Central scotoma, 28
Cerebellar ataxia, 30, 68, 75, 112, 139,
153, 197
Cerebellar malformation, 61, 254
agenesis, hypoplasia, 69, 142, 172, 183
Cerebellar peduncle, superior, 165
Cerebellar vermis, enlargement, 35
agenesis of, 44, 107, 139, 172, 266
Cerebral gigantism. See Sotos syndrome
Cerebral malformation, 41
Cerebrohepatorenal syndrome.
See Zellweger syndrome
Cerebroocular dysplasia-muscular
dystrophy syndrome.
See Walker-Warburg syndrome
Cerebrospinal fluid
lymphocytosis of, 3, 59
pleocytosis, 93
protein elevation, 70, 77, 87, 112, 152
xanthochromic, 77

Index

Cervenka syndrome. See Cohen syndrome
Cervical cord, incomplete paralysis of, 25
Cervical dystonia, 92
Cervical rib syndrome. See Thoracic outlet
syndrome
Cervical spine, instability of, 83
fusion of C2 and C3, 118
Cervical sympathetic ganglia, 251
Channelopathy, 100
Charcot-Marie-Tooth neuropathy. See
Rosenberg-Chutorian syndrome
CHARGE syndrome, 26
Charles Bonnet syndrome, 27
Cheiralgia paraesthetica. See Wartenberg
syndrome
Chemke syndrome. See Walker-Warburg
syndrome
Chiari 1 malformation, 41, 220
Chiasmal syndrome, 28
CHILD syndrome, 61
Choanal atresia, 26
Chondrodysplasia punctate, 268
Choreiform movements, 92, 141
Choreoathetosis, 130, 240
Chorioretinal lacunae, 2
Churg-Strauss syndrome, 29
Churg-Strauss vasculitis. See Churg-Strauss
syndrome
Ciliopathy. See Dandy Walker syndrome
Claude syndrome, 16, 30
Cleft lip or palate, 107, 110, 133, 170, 200,
222,224,227
Clinodactyly, 67
Clonus, 218
Cloverleaf-shaped head, 187
Cockayne syndrome, 31
Cocktail party personality, 261
Coffin-Lowry syndrome, 32
Cognition, dysfunction of, 75, 116, 130, 199
Cohen syndrome, 33
Collet-Sicard syndrome, 38. See also Vernet
syndrome
Coloboma, 26, 33, 51, 61, 84, 107, 129,
213,239
Coma, 202
Congenital abnormalities, multiple, 90
Congenital heart defect, 26
Cornelia de Lange syndrome, 34
Cornelia de Lange syndrome II, 35
Corpus callosum, agenesis of, 2, 4, 41, 44,
51, 69, 86, 149, 158, 170, 172, 219,
250, 266
hypoplasia of, 39, 115, 140, 190
lesions on MRI, 231
Cortical blindness, 6
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Cortical calcification and atrophy, 230
Costen syndrome, 36
Costoclavicular syndrome. See Thoracic
outlet syndrome
Cowden syndrome, 37
Cranial nerves, syndromes, 38
congenital dysgenesis of, 154
progressive unilateral paralyses of, 81
synkinesis, 136, 138
tumors involving, 81
Cranial nerve, I1I palsy, 257
IX, X, XI, and XII palsy, 249, 251
VII palsy, 11
VI & VII palsy, 73, 85, 154
X and XII palsy, 102, 234
Craniofacial dysmorphism, 33, 69, 151, 184,
262,268
Craniopharyngioma, 76
Craniosynostosis, 103, 133, 160, 220
brachycephaly, oxycephaly, 41, 187, 210
coronal suture, 7, 160, 187, 210
Craniosynostosis syndromes, 103
CRASH syndrome, 39, 140
Crit du Chat syndrome, 40
Crossed hemiplegia. See Brown-Sequard
syndrome; Weber syndrome
Cross-McKusick syndrome. See Troyer
syndrome
Crying and laughing, pathological, 68
Cryptorchidism, 129, 164, 190, 193

D

Dancing eyes syndrome, 113

Dandy Walker syndrome, 44, 170

Deaf-blindness, 244

Deafness, 112, 252, 262

Deafness-dystonia-optic neuronopathy
syndrome, 45

7-Dehydrocholesterol, low blood level of, 224

Dejerine-Roussy syndrome, 46

Dejerine syndromes, var, 47

cortical sensory, onion-peel sensory loss,

medial medullary, Klumpke,
Mouzon, Roussy thalamic, Sottas,
Thomas, Landouzy, 47

Delusion, of imposter, 23

Dementia, 45, 68, 92, 114, 141, 155, 178

Dementia, subcortical type, 22

De Morsier syndrome, 48, 217

Dentate nucleus, neuronal loss of, 92

Dentatorubral-pallidoluysian atrophy.
See Haw River syndrome

Depressor anguli oris muscle,
hypoplasia of, 24
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Developmental, delay, 5, 33, 34, 61, 69, 86,
115, 149, 159, 188, 260, 261
regression, 200
Dextrocardia, 192
Diabetes insipidus and mellitus, 263
Diaphragm, congenital hernia of, 51, 86, 184
DIDMOAD syndrome. See Wolfram
syndrome
DiGeorge syndrome, 49, 246
22q11.2 deletion syndrome, 49
Diplopia. See Weber syndrome
Disconnection syndrome. See Balint
syndrome
Dissociative disorder. See Ganser syndrome
Dolichocephaly, 189, 220
Dolichostenomelia (long limbs), 137
Donnai-Barrow syndrome, 51
Doose syndrome, 52
Dorsal midbrain syndrome. See Nothnagel
syndrome
Dravet syndrome, 53
Drop attacks/episodes, 32
Duane syndrome, 55
Duodenum, atresia of, 67
Dwarfism, 31, 90, 207
Dysarthria, 68
Dysautonomia, 156
Dyscalculia/acalculia, 82
Dysesthesia, 46
Dysgraphia/agraphia, 82
Dysphagia, 71
Dyssynergia cerebellaris myoclonica
syndrome. See Ramsay Hunt
syndrome, type [
Dystonia, 18, 45, 127, 130, 141, 155, 211, 231
oromandibular, 145
Dystroglycanopathy, 254

E

Earache, 36, 94

Ear deformity, 26, 40, 58, 74, 83, 104, 110,
129, 158, 163, 189, 210, 239, 262

Ectopia lentis, 137

Edwards syndrome, 58

EEG, abnormality, 5

characteristic, 110

Elsberg syndrome, 59

Empty sella syndrome, 60

Encephalitis, 202

Encephalocele, 142

Encephalomyelitis, subacute necrotizing.
See Leigh syndrome

Encephalopathy, 98, 146, 156, 157, 162,
183,232
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Endocrinopathy, 191, 212
Enophthalmos, 97
Epidermal nevi, 61
Epidermal nevus syndrome, 61
Epiglottis, bifid, 176
Epilepsia partialis continua, 199
Epilepsy, 61, 69

syndromes, list of, 62-63
Epistaxis, recurrent, 173
Erythema chronicum migrans, 11
Esophageal, atresia of, 58, 67
Eunuchoidism, 111
Exophthalmos, 41
Extraocular I11, IV, V, VI palsies, 237
Extrapyramidal disorders, 35
Eyebrows, broad, 158

bushy, 32-34

elevation, unilateral, 160

midline (synophrys), 34, 115
Eye, dermoid or absence of, 83

movements, arrhythmic, 113, 171
Eyelashes, long, 189

absence of, 239
Eyelids, long, 110

retraction (Collier’s sign), 179
Eye of the Tiger sign, 91

F
Facial, diplegia, 66
Elfin appearance, 261
hemiatrophy, 180
malformation of, 41, 48, 61, 81, 115, 136,
163, 210, 216, 222, 225, 227
nerve, palsy of, 83, 93, 94
displacement, 239
pain, 36, 196
paralysis, 83, 94, 154
recurrent, 146
pot-wine stain, 230
square shape, 225
triangular shape, 207
weakness, 24, 71
Familial dysautonomia. See Riley Day
syndrome
Fatty liver, 202
Fazio-Londe syndrome, 66, 258
Feet, paresthesias and hyperesthesia of, 19
rocker bottom, 58, 182
Feingold syndrome, 67
Ferguson-Critchley syndrome, 68
Fetal akinesia deformation sequence, 184
Fetal alcohol syndrome, 69

Index

Fingers, agnosia of, 82
hyperextensible, 74
short, 40, 110
upward curvature of, 104
Foix-Alajouanine, syndrome, 70
myelopathy, 70
Foix-Chavany-Marie syndrome, 71
Foix syndrome, 38
Fontanelle, anterior, large, 51
Foramina of Luschka and Magendie,
atresia of, 44
Foster-Kennedy syndrome, 72
Foville syndrome, 16, 73
Fragile X-associated tremor/ataxia
syndrome, 75
Fragile X syndrome, 74
Froehlich syndrome, 76
Froin syndrome, 77
Frozen shoulder, 236
Fundus, autofluorescence of, 114

G

Gait, shuffling, 140

Gangliocytoma, of cerebellum
(Lhermitte-Duclos disease), 37

Ganser syndrome, 80

Garcin syndrome, 81

Gastroesophageal reflux (GERD), 211

Geniculate ganglion, shingles of, 94

Genitalia, small, 111

Gerstmann syndrome, 82

Gigantism, 119

Glaucoma, 230

Glioma, 86

Globus pallidus, calcification of, 92

Golabi-Ito-Hall syndrome. See Renpenning
syndrome

Goldenhar syndrome, 83

Gonadal, underdevelopment/atrophy of,
76, 241

Gorlin syndrome, 84

Gradenigo syndrome, 38, 85

Greig Cephalopolysyndactyly syndrome, 86

Grierson-Gopalan syndrome. See Burning
feet syndrome

Growth, deficiency/retardation of, 58, 69,
76, 85, 108, 163, 187, 194, 207, 212,
224,231, 262

Growth hormone, deficiency of,
48, 60, 112

Guillain-Barre syndrome, 87

Gynecomastia, 117
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H
Hallermann-Streiff syndrome, 90
Hallervorden-Spatz syndrome (PKAN).
See HARP syndrome
Hallgren syndrome. See Usher syndrome
Hallucinations, 80, 157
Hamartomas, intestinal, 37
Handcuff neuropathy. See Wartenberg
syndrome
Hands, flapping of, 5
large, 189
small, 193, 201
Happy disposition, 110
HARD syndrome. See Walker-Warburg
syndrome
HARP syndrome, 91
Haw River syndrome, 92
Headache, 11, 36, 215
Head, bobbing of, 15
growth, deceleration of, 201
Hearing, loss of, 41, 49, 187, 231
Heerfordt syndrome, 93
Hemangiomas, 188
Hemianesthesia, contralateral, 8, 102
Hemianopia, 199
Hemihypertrophy, 69, 207
Hemimegalencephaly, 61, 194, 213
Hemiparesis, 14, 199
crossed, 73
spastic, 61
Hemolytic anemia, 157
Hepatomegaly, 268
Herpes genitalis infection. See Elsberg
syndrome
Herpes zoster oticus syndrome, 94
Heterotopias, 48
HHH syndrome, 98
Hiatal hernia, 211
Hirschsprung disease, 158
Holmes-Adie syndrome, 96
Holoprosencephaly, 182
Hopkins syndrome, 95
Horner syndrome, 8, 38, 97, 180,
196, 251
Hydrocephalus, 15, 39, 44, 140, 220
Hyperammonemic crisis, 98
Hyperdocility, 120
Hypermetamorphosis, 120
Hyperorality, 120
Hyperphagia, 116, 120, 193
Hyperprolactinemia, 60
Hypersexual behavior, 116, 120
Hypersomnia, episodic, 116
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Hypertelorism, 32, 40, 41, 49, 51, 58, 84, 86,
103, 115, 133, 158, 164, 170, 184, 220,
222,226, 239, 262, 266

Hyperthermia, 218

Hypertrophy of limb, 119

Hypertonia, 35, 228

Hyperuricemia, 130

Hyperventilation, intermittent, 190

Hypoacusis, 168

Hypocalcemia, 49

Hypogenitalia, 108

Hypogonadism, 12, 108, 111, 139, 193

Hypomania, 218

Hypoparathyroidism, 49, 112, 159

Hypopigmentation and absent corpus
callosum syndrome. See Vici
syndrome

Hypopituitarism, 48

Hypoprebetalipoproteinemia, 91

Hypospadias, 266

Hypotension, orthostatic, 124

Hypothalamic hypopituitarism, 60, 111

infantilism, 76
Hypothalamic tumor, 76
hamartoma (3" ventricle), 176

Hypothermia, paroxysmal, with
hyperidrosis, 219

Hypothyroidism, 121, 185

Hypothyroid muscular pseudohypertrophy
syndrome, 121

Hypotonia, 108, 134, 168, 203, 207, 231

Hypotrichosis, 90

Hypoventilation, 186

Hypoxic encephalopathy, 125

Hypsarrhythmia, 183, 260

I
Ichthyosis, congenital, 223
Ictal vomiting, 177
Immunodeficiency with cataract.
See Vici syndrome
Inappropriate secretion of antidiuretic
hormone syndrome.
See Schwarts-Bartter syndrome
Incoordination, 69
Infantile spasms, 2, 61, 231, 260
Intellectual disability, 4, 40, 110, 129, 158,
163, 172, 190, 266
Intracranial calcifications, 84
Intracranial pressure, increased, 44, 72
Iron deficiency anemia, 106
long QT interval and, 106
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Isaacs syndrome, 100
Ischemic attacks, 22

J

Jaccoud syndrome, 38

Jackson-MacKenzie syndrome, variant.
See Tapia syndrome

Jackson syndrome, 16, 102

Jackson-Weiss syndrome, 103

Jacobsen syndrome, 104

Jamaican neuropathy. See Strachan
syndrome

Janz syndrome, 105

Jaundice, 159

Jaw winking phenomenon, 136

Jervell and Lange-Nielsen syndrome, 106

Joints, hypermobility of, 227

Joubert syndrome, 107

Juberg-Marsidi syndrome, 108

Jugular foramen syndrome. See Vernet
syndrome

Junctional scotoma syndrome.
See Chiasmal syndrome

Juvenile myoclonic epilepsy. See Janz
syndrome

K

Kabuki syndrome, 110

Kallmann syndrome, 111

Kearns-Sayre syndrome, 112, 153

Kidney, malformation of, 58

Kinsbourne syndrome, 113

Kjellin syndrome, 114

Kleefstra syndrome, 115

Klein-Levin syndrome, 116

Klinefelter syndrome, 117

Klippel-Feil syndrome, 118

Klippel-Trenaunay-Weber syndrome, 119

Kluver-Bucy syndrome, 120

Kocher-Debre-Semelaigne syndrome, 121

Komura-Guerri syndrome. See Satoyoshi
syndrome

Korsakoff psychosis, 80, 259

Kugelberg-Welander disease, SMA type 3, 258

Kyphoscoliosis, 32, 61, 84, 129, 205, 240

L

Lactic acidosis, 127, 146, 159
Lacunar infarcts, 22
Lambert-Eaton syndrome, 124
Lambert’s sign, 124

Index

Lance-Adams syndrome, 125

Landau-Kleffner syndrome, 126

Laryngotracheoesophageal abnormaities, 227

Lateral medullary syndrome.
See Wallenberg syndrome

Lateral rectus muscle. See Duane syndrome

Laughter, frequent, 5

Laurence-Moon-Biedl-Bardet syndrome.
See Bardet-Biedl syndrome

Learning disability, 67, 69, 74, 98, 206, 241

Leigh syndrome, 127

Lennox-Gastaut syndrome, 128

Lenz microphthalmia syndrome, 129

Leptomeningeal angioma, 198

Lesch-Nyhan syndrome, 130

Leukemia, 86

Leukoencephalopathy, 22

Lewis-Sumner syndrome, 131

Lhermitte-Duclos disease. See Cowden
syndrome

Linear nevus sebaceous syndrome, 213

Linear skin defects, 149

Lingua plicata (fissuring of tongue), 147

Lissencephaly, 151, 254

Liver, dysfunction of, 98

Locked-in syndrome, 132

Loeys-Dietz syndrome, 133

Long QT interval, 106

syndrome, 106

Lowe syndrome, 134

Lumbar lordosis, exaggerated, 228

Lumbar spinal stenosis. See Verbiest
syndrome

Lung carcinoma, 113, 171, 215

Lymphadenopathy, 93

Lymphoma, B-cell, 163

M

Macrocephaly, 15, 37, 84, 86, 164, 207, 222,
224, 226

Macrodactyly, 226

Macroglossia, 115, 222

Macroorchidism, 74

Macrosomia, 222, 226

Macrostomia, 222

Mandibulofacial dysostosis, 239

Marcus Gunn syndrome, 136

Marfanoid-craniosynostosis syndrome.
See Shprintzen-Goldberg syndrome

Marfan syndrome, 137

Marin Amat syndrome (inverted Marcus
Gunn), 136, 138

Marinesco-Sjogren syndrome, 139
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Martin-Bell syndrome. See Fragile X syndrome

MASA syndrome, 140

Mastoiditis, 85

Maxilla, hypoplasia of, 41

Maxillary hypoplasia, 32

McLeod neuroacanthocytosis syndrome, 141

Meckel-Gruber syndrome, 142

MECP2 duplication syndrome, 143

MEDNIK syndrome, 144

Medulloblastoma, 84

Meige syndrome. See Brueghel syndrome

MELAS syndrome, 146

Melkersson-Rosenthal syndrome, 147

Memory impairment, 215

Meningioma, olfactory groove, 72

Meningomyelocele, 182

Mental retardation, 26, 34, 39, 58, 61, 67,
74, 86, 90, 91, 107, 108, 139, 140, 223

MERREF syndrome, 148

Methylmalonic aciduria, 231

Microcephaly, 3, 4, 33, 34, 40, 58, 67, 69,
108, 115, 129, 142, 149, 158, 159, 163,
182-184, 190, 200, 206, 262

Microgenitalia, 26

Micrognathia, 32, 40, 58, 164, 184, 216, 220,
227, 262

Microgyria, 268

Microorchidism, 117

Microphthalmia, 61, 84, 90, 129, 142, 149,
158, 182, 206

Microphthalmos with linear skin defects
syndrome, 149

Microstomia, 216

Microtia (ear pinna, deformed), 83

Midbrain syndrome, dorsal. See Parinaud
syndrome

Migraine headaches, 22, 36

Millard-Gubler syndrome, 16, 150

Miller-Dieker syndrome, 151

Miller Fisher syndrome, 152

Miosis, 97

Misidentification, 23

Mitochondrial disorder, 127, 146, 153

Mitochondrial DNA deletion syndromes, 153

Mobius syndrome, 154

Moersch-Woltman condition. See Stiff
person syndrome

Mohr-Tranebjaerg syndrome, 45, 155

Molar tooth sign, 107

Mononeuritis multiplex, 11

Morvan syndrome, 156

Moschcowitz syndrome, 157

Motor, delay, 40, 143

deterioration, 201
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Movement disorder, 127
Mowat-Wilson syndrome, 158
MPV17-related hepatocerebral
mitochondrial DNA depletion
syndrome, 159
Muenke syndrome, 160
Multiple organ failure, 202
Multiple system atrophy. See Shy-Drager
syndrome
Muscle, atrophy of, 205, 231
cramps of, 100, 121
ragged red fibers, 112, 148
rigidity, 162
spasms, painful, 212, 228
weakness, 112, 117, 124, 139, 159, 205
Muscular dystrophy, 254
Muscular hypertrophy, 35, 121
Mutism, 171
Myeloma, 191
Myoclonic-astatic epilepsy. See Doose
syndrome
Myoclonus, 68, 113, 171, 197, 218
epilepsy, 92, 148
Myokymia, 100
Myopathy, 139, 141
Myotonia, 100, 216

N
Nasopharyngeal carcinoma, 81
Neck, short, 216
webbed, 118, 129, 164, 241
Nervous system degeneration, 31
Neuroblastoma, 113, 171
Neuroborreliosis. See Bannwarth
syndrome
Neurocognitive, deficits, 98
Neuroleptic malignant syndrome, 162
Neuromyotonia, immune-mediated.
See Isaacs syndrome
Neuropathy, chronic demyelinating, 205
Cuban neuropathy, 229
multifocal acquired demyelinating
sensory and motor, 131
multiple mono, 131
nutritional, 229
peripheral, 114, 131, 134, 141, 156,
159, 204
small fiber, 19
Nevoid basal cell carcinoma syndrome.
See Gorlin syndrome
Nevus flammeus (port-wine stain), 119
Nijmegen breakage syndrome, 163
Noonan syndrome, 164
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Nose, beaked, 41
broad depressed tip of, 110
upturned, 58

Nothnagel syndrome, 16, 165

Nystagmus, congenital, 48, 88
convergence retraction, 179

(0)

Obesity, 12, 193

Ocular anomalies, 108, 188

Ocular apraxia, 10

Ocular clonus, 218

Ocular hemorrhage, 235

Oculomotor palsy, 14, 30, 66, 165

Oculosympathetic palsy. See Horner
syndrome

Odontogenic keratocysts, in mandible, 84

OHAHA syndrome, 168

Ohtahara syndrome, 169, 194

Olfactory bulbs, degeneration of, 111

Omphalocele, 58

Ophthalmoplegia, 66, 112, 127, 152, 153,
168, 180, 259

supranuclear upgaze palsy, 179
Opitz syndrome, 170, 266
Opsoclonus myoclonus, 113
syndrome, 171

Optic ataxia, 10

Optic atrophy, 33, 68, 72, 183, 204, 263

Optic disc neuropathy, 28

Optic nerve, hypoplasia of, 48

Oral-facial-digital syndrome, type 1, 172

Oral-facial dystonia. See Brueghel
syndrome

Organomegaly, 191

Ornithine translocase deficiency syndrome.
See HHH syndrome

Orobuccolingual dystonia, 91

Oromandibular dystonia, 18

Orthostatic hypotension, 221

Osler-Weber-Rendu syndrome, 173

P

Paget-Schroetter syndrome. See Thoracic
outlet syndrome

Pagon syndrome. See Walker-Warburg
syndrome

Pain, insensitivity, 203

Palate, paralysis of, 8

cleft, 49
Pallidal degeneration, 91
Pallister-Hall syndrome, 176

Index

Palmar crease, single, 40, 69
Palpebral fissure, narrow, 58

short, 67
Panayiotopoulos syndrome, 177
Papilledema, 72, 179
Paraneoplastic, lung cancer, 124
Paraneoplastic syndrome, 178

associated cancer, list of, 178
Paraplegia/paraparesis, spastic, 39, 68, 70,

98, 114, 140, 143, 223
Parietal lobe syndrome, anterior.

See Verger-Dejerine syndrome
Parinaud syndrome, 179
Parkinsonism, 186, 221

contralateral, 257
Parotid gland, enlargement of, 93
Parry-Romberg syndrome, 180
Parsonage-Turner syndrome, 181
Patau Trisomy 13 syndrome, 182
Pearson syndrome, 153
Pectoralis muscle, absence of, 192
PEHO syndrome, 183
Pena-Shokeir syndrome, 184
Pendred syndrome, 185
Pepper syndrome. See Cohen syndrome
Peripheral neuropathy, 11. See also

Neuropathy
Peroxisome biogenesis disorder, 268
Perry syndrome, 186
Pervasive developmental disorder, 201
Pfeiffer syndrome, type 2, 187
PHACES syndrome, 188
Phalanges, small, 69
Phelan-McDermid syndrome, 189
Pigment loss on eyelids, nose and lips, 252
Pierre Robin sequence, 227
Pinealoma, 179
Pitt-Hopkins syndrome, 190
Pituitary gland, atrophy of, 60

dysfunction of, 60
hypogonadism, 111
tumor of, 60, 76
POEMS syndrome, 191
Poland syndrome, 192
Poliomyelitis-like asthmatic amyotrophy.

See Hopkins syndrome
Poliosis, 252
Polycystic kidneys, 142, 172
Polydactyly, 12, 61, 84, 86, 107, 142, 172,

176, 182, 222
Polymicrogyria, 268
Polyneuropathy, 29, 191
Polyradiculoneuritis, acute idiopathic.

See Guillain-Barre syndrome
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Porencephaly, 35

Port-wine stain of face, 230

Posterior fossa, enlargement of, 44

posterior fossa malformation-

hemangioma syndrome, 188

Posterior-inferior cerebellar artery
syndrome (PICA). See Wallenberg
syndrome

Posthypoxic action myoclonus syndrome.
See Lance-Adams syndrome

Prader-Willi syndrome, 193

Prison psychosis, 80

Progeria, 31

Prognathism, of mandible, 41, 84, 115, 225

Progressive encephalopathy,
hypsarrhythmia, and optic atrophy
syndrome. See PEHO syndrome

Proptosis, 7, 220, 237

Prosopagnosia, 23

Proteus syndrome, 61, 194

Ptosis, 58, 69, 97, 112, 136, 210, 257

Pseudobulbar palsy, 22

Psychomotor delay, 121, 128, 151, 200,
201, 226

regression, 201

Puberty, early onset of, 60

Pubic hair, absent, 111

Pulmonary hypoplasia, 184

Q
Quadriplegia, 132, 258

R

Radial nerve paresis, superficial
branch, 256

Radiculomyelitis, viral, 59

Raeder’s paratrigeminal syndrome, 196

Ragged red fibers, 148

Ramsay Hunt syndrome

type I, 197
type I1, 198

Rash, vesicular, 94

Rasmussen syndrome, 199

Renal, cyst, 176

Renpenning syndrome, 200

Retardation, 39

Retinal artery occlusions, 232

Retinal dysplasia, 254

Retinitis pigmentosa, 12, 13, 31, 91,
107, 111

Retinitis pigmentosa dysacusis syndrome.
See Usher syndrome

2717

Retinocochleocerebral vasculopathy.
See Susac syndrome
Retinopathy, pigmentary, 112
Retro-orbital headache, 237
Retro-parotid space, 251
Rett syndrome, 201
Reye syndrome, 202
Right/left confusion, 82
Riley-Day syndrome, 203
Rocker bottom feet, 58, 182
Rosenberg-Chutorian syndrome, 204
Rossolimo syndrome. See Melkersson-
Rosenthal syndrome
Ross syndrome. See Holmes-Adie syndrome
Roussy-Levy hereditary areflexic dysstasia.
See Roussy-Levy syndrome
Roussy-Levy syndrome, 205
Rubinstein-Taybi syndrome, 206
Russell-Silver syndrome, 207

S

Saethre-Chotzen syndrome, 210

Sandifer syndrome, 211

Sarcoidosis, 93

Satoyoshi syndrome, 212

Scalenus anticus syndrome. See Thoracic
outlet syndrome

Schimmelpenning-Feuerstein-Mims
syndrome, 213

Schneider syndrome, 214. See also Central
cord syndrome

Schwartz-Bartter syndrome, 215

Schwartz-Jampel syndrome, 216

SCNIA gene mutations, 53

Scoliosis, 83, 110, 213

Sebaceus nevus, 213

Seizures, 5, 48, 49, 61, 98, 107, 126, 128,
143, 201, 213

benign with occipital spikes, 177

Self-hugging behavior, 225

Self-injurious behavior, 130, 225

Sensation, distal loss, 68

Sensation, touch, vibration, position sense,
ipsilateral loss of, 17

pain and temperature, contralateral loss

of, 17

Sensorimotor neuropathy, 4, 19, 205

Sensorineural deafness, 31, 45, 51, 61,
106, 108, 155, 185, 204, 227, 229,
231, 244, 268

Sensory impairment, 25, 70, 131

Septo-optic dysplasia, 217

Septum pellucidum, agenesis of, 41, 48
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Serotonin syndrome, 218
Severe myoclonic epilepsy of infancy
(SMEI). See Dravet syndrome
Sexual development, retardation of, 76, 117
Shapiro syndrome, 219
Shield chest, 241
Short stature, 12, 34, 200
Shprintzen-Goldberg syndrome, 220
Shy-Drager syndrome, 221
Simpson-Golabi-Behmel syndrome, 222
Simultanagnosia, 10
Sjogren-Larsson syndrome, 223
Skeletal, defects, 61
Skin, hyperpigmentation, 191
tumors, 194
Sleep deprivation myoclonus trigger, 105
Sleep disorder, 171
Smith-Lemli-Opitz syndrome, 224
Smith-Magenis syndrome, 225
Solomon’s syndrome. See Epidermal nevus
syndrome
Sotos syndrome, 226
Spasmodic torticollis, 18
Spastic paralysis, ipsilateral, 17
Speech, impairment of, 5
delay of, 40, 143
Spina bifida, 44
Spinal, arteriovenous malformation, 70
Spinal canal, block of, 77
Spinal muscular atrophy, type 1. See
Werdnig-Hoffman syndrome
Spontaneous periodic hypothermia and
hyperidrosis. See Shapiro syndrome
Stereotypic movements, 190
Stickler syndrome, 227
Stiff baby syndrome, 228
Stiff man syndrome, 228
Stiff person syndrome, 228
Stilling-Turk-Duane syndrome. See Duane
syndrome
Stomatoglossitis, 229
Strabismus, 40, 41, 69, 154
Strachan syndrome, 229
Stroke, 22, 146
Sturge-Weber syndrome, 230
Subarachnoid hemorrhage, 235
SUCLA2 deficiency syndrome, 231
Superior orbital fissure, tumor of, 237
SUSAC syndrome, 232
Sutherland-Haan syndrome. See
Renpenning syndrome
Syncope, 106
Syndactyly, 7, 67, 86, 129, 172, 192, 210
Synkinesis, 111, 138

Index

Synophrys. See Cornelia de Lange
syndrome; Eyebrows
Syringomyelia, 194

T
Tapia syndrome, 38, 234
Tapia’s vagohypoglossal syndrome.
See Tapia syndrome
Taste, loss of, 94
Tears, absent, 203
Teebi hypertelorism syndrome, 86
Telangiectasias, multiple, 173
Temporomandibular joint syndrome.
See Costen syndrome
Tentorium, elevation of, 44
Terson syndrome, 235
Testes, small, 40, 200
undescended, 58
Thalamic pain syndrome, 46
Thalamic stroke, 46
Thiamine deficiency, 259
Thoracic outlet syndrome, 236
Thrombocytopenia, 104
Thrombotic thrombocytopenic
purpura, 157
Thumbs, adducted, 39, 140
broad, 187, 206
underdeveloped, 58
Thymus, aplasia of, 49
Tics, 141
Toes, webbed, 58
duplicated big toe, 172
enlarged big toes, 103, 104,
187, 206
Tolosa Hunt syndrome, 38, 237
Tongue, bifid, 172
fasciculations of, 66, 258
hemiatrophy and paralysis of,
102, 180
macroglossia, 115
Torticollis, spastic, 211
Tourette syndrome, 238
Treacher Collins syndrome, 239
Tremor, postural, 205, 218
Trigeminal neuralgia, 180, 196
Trigonocephaly, 104
Trisomy 18 syndrome. See Edwards
syndrome
Troyer syndrome, 240
Tubular acidosis, 134
Turner syndrome, 241
22q11.2 deletion syndrome. See DiGeorge
syndrome
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U
Urine, acute retention of, 59
Urogenital, defects, 61
Usher syndrome, 244
Uveitis, 93, 252
Uveodermatologic syndrome.
See Vogt-Koyanagi-Harada
syndrome

\%
Vascular myelopathy, 70
Vasculitis, 29
Vasopressin secreting tumors, 215
Velo-cardio-facial syndrome, 210.
See DiGeorge syndrome
Venous malformation, 119
Ventral pontine syndrome.
See Millard-Gubler syndrome
Ventricle, 111, cyst of, 15
herniation of, 60
Ventricle IV, cyst of, 44
Verbiest syndrome, 247
Verger-Dejerine syndrome, 248
Vernet syndrome, 38, 249
Vertigo, 185
Vibration and position sense, loss of, 92, 205
Vici syndrome, 250
Villaret syndrome, 38, 251
Visual agnosia, 120

279
Visual hallucinations, 27
Visual impairment, 26, 31, 48, 178, 244
cortical, 45, 155
Vitamin, ADE & K deficiency, 13
Vitiligo, 252
Vocal cords, paralysis of, 8
Vogt-Koyanagi-Harada syndrome, 252
w
Waldenstrom’s uveoparotitis. See Heerfordt

syndrome
Walker-Warburg syndrome, 254
Wallenberg syndrome, 14, 255
Wartenberg syndrome, 256
Weber syndrome, 14, 257
Werdnig-Hoffman syndrome, 258
Wernicke encephalopathy, 259
Wernicke-Korsakoff syndrome, 259
West syndrome, 260
Wet brain, 259
Williams syndrome, 261
Wolf-Hirschhorn syndrome, 262
Wolfram syndrome, 263
Wristlet watch syndrome. See Wartenberg
syndrome

VA
Zellweger syndrome, 268
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