Neurology

CNS Malformations

Macrocephaly: HC>2SD above the mean for age, sex, gestation.


Myraid:  excess accumulation of CSF=Hydrocephalus



Intracranial masses= Tumors, subdural effusions, thickening or enlargement of the skull



Increase in brain substance= megaloencephaly – ventricles are appropriate for brain size

Hydrocephalus: an imbalance between CSF production & reabsorption of sufficient magnitude to result in a net accumulation of CSF w/in the ventricular system


Impaired Reabsorption: 

a=2’ to obstruction w/in the ventricular system (noncommunicating)-seen in aqueductal stenosis, 4th ventricular congenital anomalies, posterior fossa tumors

b=2’ to obstruction of the subarachnoid space (communicating)- seen in intracranial hemorrhage & post meningitis, CVA


Overproduction

a= “rare”a result of a choroids plexus papilloma


Clinical manifestations: Large forehead so face looks small. AF large tense, nonpulsatile wide sutures, dilated scalp veins. Percussion of the skull= “crack pot” sign. Setting-sun eye sign- forced conjugate deviation of the eyes hiding the inferior portion of the iris. Long tract signs- increased DTR’s, spasticity, clonus. Papilledema, abducens nerve palsy & pyramidal tract signs. If sutures are closed= increased intracranial pressure, irritability, headache & vomiting.

Dandy Walker Malformation: a primary developmental abnormality characterized by cystic enlargement of the 4th ventricle beginning early in fetal life.


Clinical manifestations: Most have hydrocephalus which may present at birth, infancy or early childhood. Less than 1yr of age transillumination may demonstrate the presence of the cystic enlargement. Rapidly increasing HC w/a large prominent occiput. Long tract signs (inc. DTRs, spasticity, clonus), cerebellar ataxia, nystagmus, cranial nerve deficits, delayed motor & cognitive milestones. Associated abnormalities include agenesis of posterior cerebellar vermis & corpus callosum.

Hydrancephaly: absence of cerebral hemispheres despite intact meninges & a normal skull. The midbrain & brainstem are relatively intact.


 Clinical manifestations: normal at birth, newborns function at a subcortical level. In the 1st few weeks become irritable, seizures, spastic quadriparesis, developmental arrest, decerebration

Chiari Malfornation: a displacement of a portion of the brain down into the spinal canal. (2 groups) 

Type I Adolescent or Adult type: Displacement of the cerebellar tonsils into the cervical spinal canal. Not ass. w/ hydrocephalus. Recurrent headache, neck pain, urinary frequency, lower extremity spasticity

Type II Infantile Type: Associated w/ myelomeningocele & hydrocephalus.  10% w/stridor, weak cry & apnea early in infancy 

Microcephaly:HC < 2 SD below the mean for age, sex, gestation


Myraid:divided into primary (genetic), secondary & craniosynostosis

Primary: (genetic) Familial= autosomal recessive/ autosomal dominant. Syndromes= Down’s, Edwards (trisomy 18), Cri du chat, Cornella de lange, Smith- Lemli-Opitz

Secondary: (Nongenetic) radiation, congenital infections (CMV, rubella, Toxoplasmosis), Drugs (fetal alcohol & fetal hydantoin (dilantin)), Meningitis/Encephalitis, Malnutrition?, metabolic (Maternal, diabetes), Hyperthermia, Hypoxia (ischemic encephalopathy)

Craniosynostosis: Premature closure of cranial sutures. Primary = closure of 1 or more sutures due to abnormal skull development. Secondary = failure of brain growth & expansion

Clinical Manifestations: Minor= Poor fine motor skills, mild intellectual impairment. Profound= Decerebration, chronic vegetative state. Craniosynostosis= depends on suture development.                     1) Scaphocephaly- Saggittal suture closes early→ (long narrow skull) prominent occiput, broad forehead, small AF. 

2) Occipital plagiocephaly- Lambdoid sutures close early→ Occipital flattening “Back to sleep”

3)Frontal plagiocephaly- coronal &/or sphenoid sutures close early→ unilateral flattening of forehead, opposite elevation of orbit & eyebrow. 

Spinal Dysraphism:Midline spinal cord/ vertebral skeletal defects resulting from defective closure of neural cord.   


Spina Bifida Occulta:insignificant finding on X-ray, overlying skin is normal mostly occurs at L5-S1 (no sig.)

Occult Spinal Dysraphism: Associated w/underlying intraspinal tumors or developmental abnormalities. 

*Will have some skin lesion over the spinal cord

Presence by a hairy patch, skin tag, dimple, port wine stain, hemangioma sinus tract, subcutaneous lipoma, tethered cord. 

Diastematomyelia- division of the spinalcord & may be the result of a cartilaginous or boney projections from the vertebral body. 

Syringomyelia- a cystic w/in the spinal cord & may be the result of a constriction of the central canal during embryologic development.

Clinical Manifestations- Variable, begin at 3 yrs of age but most begin in adolescence. There is back of leg stiffness, progressive scoliosis, bladder dysfunction, contracture of toes, broadening & shortening of foot, deepening of the arch, decreased muscle tone

Spina Bifida w/ myelomeningocele/ Meningocele: the most severe form of spinal dysraphism. There is a genetic predisposition, environmental & nutritional factors (folic acid prevents this!)

Clinical manifestation: Dysfunction of many organs & structures including skeletal, skin, GU tract, peripheral nervous system & CNS. May be located anywhere on the neuroaxis. Most is in the Lumbarsacral location, bladder & bowel disfunction. Most patients develop Hydrocephalus (Chiari malformation)—must go to the OR immediately or infection can occur (esp. meningitis)

Hypotonia- the floppy Infant

-The diagnosis is dependent upon the location of the lesion level and the presenting clinical findings

Clinical Manifestations- feeble cry, weak suck, poor respiration & decreased movement

Physical findings- decreased muscle bulk & resistance to passive movement, floppiness & increased subcutaneous tissue.

Hypotonia with weakness→ patient has a neuromuscular disorder; *Tests: CPK, US of muscle, nerve conduction time, biopsy

Hypotonia w/o weakness→ R/O CNS, metabolic, conn. tissue disorders, genetic/karyotype disorders; *Test: Do Karyotype

Brain Stem/Spinal Cord

Congenital Malformation:
 Hydromyelia, Syringomyelia, diastematomyelia, tethered cord, lipoma, Chiari Malformation, Myelomeningocele

Degenerative Disorders: Spinal Muscular Atrophy. Werndig Hoffman- Juvenile form—die in 1st year of life;  Kugelberg Welander—die at about age 9

Infection: Poliomyelitis, Abscess, transverse myelitis

Vascular Disorders: Angiomas & Intraspinal Hemorrhage

Trauma, Obstetrical
Peripheral Nerve


Acute Inflammatory Neuropathy- Guillian-Barre—ascending paralysis  


Chronic Inflammatory Neuropathy


Congenital Polyneuropathy


Hereditary Neuropathy



Familial Dysautonomia- Riley-Day Syndrome



Charcot- Marie-tooth disease

Congenital Cervical Spinal Atrophy 

 Neuromuscular Junction: Myasthenia Gravis, Congenital Myasthenia Gravis, Infantile botulism & antibiotics (kanamycin & neomycin)

Muscle Lesions: Myasthenia Gravis, Congenital Myasthenia, Muscular Dystrophies, Inflammatory Myopathies (Polymyositis, Lupus erythematosis & dermatomyositis

CNS lesions


Chromosomal abnormalities: Down’s, Prader willi syndrome (child eats excessively), trisomy 18


Congenital Malformations


Developmental Conditions: SGA (Small for gestational Age), Prematurity


Infections: Intrauterine (Tourch) & viral or bacterial (Sepsis/encephalitis)


Perinatal Insults: Hypoxia/Ischemia, Intracranial hemorrhage, kernicteris (excessive jaundice)

Metabolic: Organic acidurias, aminoacidurias, drug intoxification, hyperammonemia, hypothyroidism, Mitochondrial disorders, Leukodystrophies, Lipid storage disease, gangliosidosis, & renal tubular acidosis

Connective Tissue Diseases: Marfan’s syndrome (tall, lanky ppl), Ehler-Danlos Syndrome, congenital laxity of ligaments, Osteogenesis imperfect

Neuromuscular Disorders
Muscular Dystrophies: a group of familial disorders in which degeneration of muscle fibers occur. Classification is based upon age of onset, rate of progression, distribution of muscle involvement & mode of inheritance

Duchenne Muscular Dystrophy: the most common hereditary neuromuscular disease affecting all races & ethnic groups. Inherited as an X linked recessive trait
Clinical Manifestations: rarely symptomatic at birth, milestones are normal, Symptoms usually do not begin until 2nd yr of life. Diagnosis rarely made before 3. Walking begins on time but gait is Clumsy and awkward, can’t run. Gower Maneuver= difficulty in rising from the floor due to hip girdle weakness; must climb up legs  Pseudohypertrophy= of calf muscles due to fatty infiltration. Intellectual impairment in all. Cannot walk anymore after 12 & death before 20 by cardiomyopathy & intractable heart failure, resp failure, pneumonia & aspiration

Treatment: no effective treatment, genetic counseling, avoid strenuous exercise (Muscle breakdown), Maintain ambulation as long as possible, prevent obesity & insure calcium balance, treat pulmonary infections. Some genetic experimental treatment—administration of recombinant dystrophin gene

Becker Muscular Dystrphy: the same fundamental disease of Duchenne dystrophy, but follows a milder course. Ambulation continues until late adolescence. Learning disabilities are less frequent. Death occurs mid 20’s some 40’s

Facioscapulohumeral Muscular Dystrophy: Autosomal dominant transmission, occurs in the 2nd decade of like. Expressionless face, cannot whistle or force eyes close. Weakness in face & shoulder girdle. Slow progression. Can progress to legs & thighs. Contractures are rare, no pseudohypertrophy

Limb Girdle Muscular Dystrophy: Autosomal recessive transmission, occurs middle/late adulthood. Affects the muscles of the shoulder girdle & hip, pseudohypertrophy may occur but is rare. Weakness of neck flexors & extensors is universal. Low back pain b/c of lordosis secondary to gluteal weakness.
Myotonic Muscular Dystrophy: Second most common muscular dystrophy in North America, Europe & Australlia. Autosomal dominant trait. Dysfunction w/ multiple organ system. Myotonia- a very slow relaxation after muscle contraction, rarely evident before age 5. Speech is poor due to involvement  of muscles of face, tongue & pharynx.
Charcot-Marie-Tooth Disease: Peroneal Muscular Atrophy & hereditary Motor-sensory Neuropathy- Type I.   A demyelinating motor neuropathy that disproportionately affects the nerves to the legs. Autosomal dominant transmission.

Clinical Manifestations-Symptoms begin after late childhood, young children my present w/gait disturbance . slowly progressive & rarely severe enough to preclude ambulation. Intrinsic muscles of the foot are involved 1st= Hammer toes & Foot drop w/ steppage gait. Anterior compartment of lower leg next= Stork leg deformity. Atrophy & contractures of muscles of hand & forearm= Claw deformity.  Sensory involvement affects large myelinated nerves- affecting proprioception & vibratory sensation.

Congenital Cervical Spinal Atrophy: rare disorder presents at birth w/dramatic paresis of the upper extremity. Probable chronic denervation occurring in utero secondary to prenatal insult during the 1st trimester

Clinical Manifestations- Presence of congenital flexion contractures & abnormal formation of transverse palmar crease distinguishes it from a brachial plexus injury. **No palmar creases! It is non progressive.

Myotonia Congenita: An inherited disorder of skeletal muscle in which muscle stiffness is the only complaint. Both autosomal dominant & recessive.

Clinical Manifestations-develop at 2-3yrs, generalized muscular hypertrophy- Children resemble body builders.  Stiffness diminishes after continued activity approaching normal. Must differentiate from myotonic muscular dystrophy. No atrophy in myotonia congenital. Myontonia congenital presents at an earlier age than myotonic muscular dystrophy.

Neurocutaneous Disorders
Neurofibromatosis: a neurocutaneous syndrome characterized by multiple tumors of the spinal & cranial nerves, subcutaneous neurofibromas & abnormal cutaneous pigmentation. 2 forms

Type I: most prevalent form. Gene located on the long arm of chromosome 17. 50% may be new mutations

Type II: Only 10% of all cases. Gene located on the long arm of chromosome 22. Majority are a result of a new mutation.


Clinical Manifestations:


Type 1-Diagnostic criteria. Whenever 2 of the following are present.

Café Au Lait macules- the Hallmark of NF 1. Six or more >5mm in diameter in prepubertal & >15 in post.

Axillary or Inguinal Freckling- multiple hyperpigmented areas 2-3mm in diameter

Two or more Lisch Nodules- Hamartomas located w/in the iris (slit lam exam). Type 1 only. Presence increases w/age

Two or more Neurofibromas- typically involves the skin but may be located alomg peripheral nerves, blood vessels or w/in viscera. Appear during adolescence or pregnancy. Small rubbery lesions w/slight purple discoloration

One Plexiform Neurofibroma- evident at birth, from thickening of nerve trunks esp the face. Overlying skin may be hyperpigmented more than café Au Lait. In extremities may produce overgrowth & deformity

Optic Gliomas- benign lesions & usually asymptomatic, some have visible disturbance & precocious puberty as a result of hypothalamic invasion

First degree relative w/ NF 1

Type II-Diagnostic criteria, whenever 1 of the following is present.

Bilateral Acoustic Neuromas-Most distinctive feature. Bilateral 8 nerve masses on CT or MRI, hearing loss, facial weakness, headache in childhood. Signs of mass appear in 2nd & 3rd decade

Parent, sibling or child w/ NF 2- & either unilateral acoustic neuroma or any 2 of the following- Neurofibroma, meningioma, glioma, schwannoma, juvenile posterior subcapsulr lenticular opacities


Complications- 

Neurologic- seizures- partial complex or generalized tonic- clonic. Macrocephaly (common) or hydrocephaly (rare) learning disabilities, ADD, speech abnormalities

Skeletal Abnormalities-scoliosis, pseudoarthrosis, elephantoid hypertrophy of bone & overlying tissues

Malignancies
Circulatory- renal vascular stenosis, hypertension & pheochromocytoma

Tuberous Sclerosis- a neurocutaneous syndrome characterized by mental retardation, intractable seizures, intracranial calcifications & cutaneous lesions. A wide clinical spectrum varying from severe mental retardation & incapacitating seizures to normal intelligence & lack of seizures often w/in the same family. Autosomal Dominant trait. Gene located on either chromosome 9 or 16, 50% may be due to mutation.


Pathology- characteristic lesions are tubers  (potatoes in the brain) in the cerebral hemispheres which 
enlarge & become calcified


Clinical Manifestations-



Ash Leaf- lesions 90% of cases- hypopigmented lesions, fluoresce w/a wood lamp

Adenoma Sebaceum- develop between 4-6yrs of age. Begin as tiny red nodules over the nose & cheeks, they then coalesce enlarge & become fleshly

Shagreen Patches- roughened raised, orange peel lesion, most common on lumbarsacral area

Intractable Seizures- may be present in infancy w/ infantile spasms, hypsarrhythmia on EEG

Sturge- Weber Disease: a constellation of symptoms including a facial nevus (port wine stain), seizures, hemiparesis, intracranial calcification & in many cases mental retardation, isolated port wine stains occur most common

Clinical Manifestations- facial nevus presented at birth & unilateral. Seizures develop in the 1st yr of life (contralateral to the same side of the facial nevus, 50% develop mental disabilities.

Ataxia Telangiectasia: a multisystem autosomal recessive degenerative disorder characterized by ataxia, occulocutaneous Telangiectasias, immunodeficiency & neoplasia. Genetic mutation on chromosome 11

Clinical Manifestations- ataxia beginning at age 2 progressed to loss of ambulation by adolescence. Tremors of the head seen by age 1. Telangiectasias become apparent by midchildhood- found on bulbar conjunctiva, over bridge of nose, ears, extremities. Loss of elasticity of the skin. Abnormalities of immunologic function-recurrent infection. Increased risk of lymphoma, leukemia, hodkins. Death occurs from infection or malignancy.

Birth Injuries:Avoidable & Unavoidable mechanical & anoxic trauma incurred by the infant during labor & delivery. May occur despite skilled & competent OB care.


Predisposing factors- Macrosomia (large baby), CPD (cephalopelvic disproportion= baby w/big head and 
mom w/small pelvis), Dystocia


Injuries



Fractures-Clavicular- most common & Extremities

Unilateral Facial Nerve Palsy- Most common is peripheral nerve injury, from direct trauma (forceps). Compression of VII nerve against sacral promontory w/head in birth canal.

Clinical Manifestations:decreased facial movement & forehead wrinkling on the side of the injury. Asymmetric movement of mouth w/crying & inable to close the eye on the effected side. But prognosis is good = )

Brachial Plexus Injury- a common problem, it’s a result of traction of the plexus during delivery alot are associated w/ shoulder dystocia (shoulder gets stuck)

Erbs Palsy-most common form of brachial plexus injury. Injury at C5 & C6. There is an inability to abduct the arm from the shoulder, externally rotate the arm, supinate the arm & there is an “Head waiter tip sign”. The moro reflex is absent on the affected side. Presence of a grasp reflex is a good prognostic sign.

Klumpkes Palsy-“rarer” injury to C7 & C8 and T1. Paralysis of the hand, ipsilateral ptosis & miosis. Full recovery occurs in most pt’s, it depends if the nerve  was lacerated. Treat-Partial immobilization & positioning to prevent contracture during 1-2 weeks. Gentle massage & ROM exercises by 7-10 days. PT if entire arm is paralyzed. If no improvement by 3-6months then surgical repair

Seizures: a paroxysmal uncontrolled discharge of the CNS grey matter causing clinical signs & symptoms that interfere w/ normal function, movement, sensation or consciousness.

Aura- the last consciously recorded event before the seizure (helps to locate the anatomical point of origin of the seizure).

Ictus-the physical seizure phenomenon itself

Post Ictal Period- the time after the seizure (drowsiness or confusion)
-Seizures are common in children, most seizures are provoked by somatic disorders originating outside the brain- i.e. high fever, infection, head trauma, hypoxia, toxins or cardiac arrhythmias. No seizure is type specific for disease or etiology. 3-4% of children under 5 will have a febrile seizure. Less than 1/3 of seizures are caused by epilepsy. Epilepsy is defined as 2 or more unprovoked seizures at an interval >24 hours apart. Many children outgrow epilepsy. 80% of all people w/seizures will have the 1st one before the age of 20= Seizures Are A Pediatric Problem Environmental conditions may bring out latent seizure disorder which include fever, sleep deprivation, or alcohol which may lower the seizure threshold.

Neonatal to 5 Years- Perinatal injury, congenital malformations, CNS Infection, metabolic (hypoglycemia & hypocalcemia) Hypoxia

Over 5 Years- head trauma is the most common etiology, most common form of epilepsy in young adults. Post concussive seizure is not diagnostic. 90% will develop the epilepsy w/in 2 yrs of trauma

Evaluation of a Seizure-a good history to R/O life threatening event-meningitis sepsis, head trauma, ingestion of drugs or toxins. If history warrants-CT or MRI, lumbar puncture, SMA 18 & in infants urine for amino acids or MPS (Mucopolysaccharides)

Generalized Seizures


Petit Mal- Absence Seizures

-School age children ages 5-12, mostly in girls. May be autosomal dominant transmission. Rarel associated w/CNS. Well defined clinical entity w/a specific EEG pattern (3/second spike & wave pattern) No aura & episodes lasting 30 seconds. No post ictal period & amnesia for each seizure. Could be up to 50 seizures per day

Clinical Manifestations: sudden stare, stops verbal or motor activity, does not fall, frequently presents in school as “day dreaming” (grades suddenly drop), hyperventilation or flickering lights may induce seizures. 50% will have spontaneous remission by second decade. 50% will develop grand mal seizures- esp if absence seizures began after the age of 10yrs.

Infantile Spasms-Salaam Seizures

Brief, symmetrical myoclonic contractures of neck, trunk & extremities. May be flexor, extensor, or mixed. Begin at 4-8months of age. Usually occurs in clusters of 5-10 then recur, mostly occurs when child is asleep, awakens from sleep or is startled; EEG=hypsarrhythmia. Classified in 2 groups

Cryptogenic- 10-20% of infantile spasms. Normal developmental milestones prior to seizure onset. Normal neuro exam, CT, &MRI. Prognosis is good

Symptomatic- related directly to prenatal, perinatal & postnatal factors. Hypoxic encephalopathy, congenital infections (TORCH), inborn errors of metabolism, neurocutaneous syndromes (tuberous sclerosis), head trauma. High risk of mental retardation. Treat- Ketogenic diet may be helpful—keeps them seizure free.

Benign Neonatal Myoclonus

-clusters of myoclonic movements confined to neck, trunk, & extremities beginning in infancy. May be confused w/Infantile spasm but EEG=Normal. Resolves by 2yrs of age. No treatment needed.


Akinetic Seizures-Drop Attacks

-Sudden loss of tone w/the patient falling to the ground-usu. fall forward. Risk for head & face trauma. Begins at 2-5yrs  of age. May occur many times in a day. Associated w/mental retardation & progressive CNS disease.
Tonic-Clonic-Grand-Mal


Most common type of seizure, occur at any age. Aura occurs followed by a short cry.

Tonic phase-Stiffening of the body, falling down, suppression of respo., biting of tongue, frothing of the mouth, vomiting & lasting a few minutes

Clonic Phase- repeated clonic jerks w/ interventing relaxation & Incontinence

Postictal Phase- Sleep, confusion, drowsiness, headache, amnesia, muscle weakness

Status Epilepticus- Prolonged seizure>15 minutes w/out regaining baseline CNS function. High risk of CNS damage & hypoxia
Partial Seizures


Simple Partial-Focal

Motor activity is the most common symptom. Asynchronous clonic or tonic movements of face, neck, or extremity/ May have an aura. Lasts 1-20sec. Patients remain awake and verbalize during the seizure. There is no postictal period. May be confused w/ticks, but unlike tics cannot be suppressed.

Complex-Temporal Lobe

May begin w/ a simple partial seizure w/ or w/out an aura (described as an unpleasant feeling, epigastric discomfort, fear) followed by impaired consciousness—unable to communicate. Automatisms- occur a lot of the time in infants & children. The older the child the greater the risk. May persist into the post ictal period but child doesn’t recall. In Infants there is lip smacking, chewing, swallowing & salivation. In older children- picking & pulling at clothing or bed sheets, rubbing or caressing objects, walking or running in nondirective often fearful pattern. EEG- temporal lobe focus for the seizure.  

Febrile Seizures


Simple Febrile Seizures

Most common seizure disorder in childhood. Occurs from 9months-5yrs and peaks at 14-18months. It is autosomal dominant on chromosome 8 & 9. Associated w/ a rapid rise in temp. most occur in 24 hrs of the febrile illness. Tonic-clonic type of generalized seizure of a repeat febrile seizure & 10% will have 3 or more. Benign in nature w/ little risks

Complex febrile Seizures-Seizures w/ Fever

Seizures occurring w/fevers. Risk factors= 1st seizure under 9 months, Atypical form of seizure (focal or focal becoming generalized), delayed milestones, pre existing neurologic disorder, if lasts greater than 15min, seizure assoc. with apnea and cyanosis

Seizure work up= History, physical examination, EEG, MRI, CT, Blood, urine, lumbar puncture

Dermatology

Skin=largest organ in the body
Examination of the skin

Macule: Small, flat, colored spot, nonpalpable

Patch: several macule’s

Papule: Small, palpable, elevated solid lesion ≤1cm in diameter

Plaque: several papule’s

Maculopapule: slight elevated macule

Nodule: Large papule ≥1cm, deeper into the dermis

Vesicle: Small elevated, translucent thin walled, contains fluid <1cm, upper layers of skin

Bulla: Large vesicle ≥1cm

Pustule: Vesicle w/ the fluid is cloudy (milky, yellow, green)

Cysts:  Large fluid filled papules or nodules, deeper in dermis

Wheal: elevated lesion, irregular margins, collection of dermal fluid

Crust: Dried serum, blood, pus

Scale: Thin plates dried epithelium dried to epidermis

Erosion: Superficial loss of skin (epidermis) non-scarring abrasions, rupture of vesicles or bullae

Ulceration: Significant loss of skin (epidermis & papillary level of dermis) = scarring

Fissure: Cleavage of epidermis into dermis

Atrophy: loss of tissue resulting in sunken appearance of the skin

Lichenification: hyperplasia of all layers of the skin as a result of rubbing= dry plaque, hyperplastic lines are accentuated

Skin Lesions of Neonate
Neonatal skin: Less Hairy, fewer sweat glands & sebaceous gland, thinner & weaker intracellular attachments 

***Milia: Superficial epidermal inclusion cysts containing keratinized material, firm papule, pearly white, scattered over the face, forehead, cheeks, nose & gingivae **If in midline of palate = Epstein Pearls
Sebaceous Hyperplasia: papules located over the nose, upper lip, cheeks, forhead. Could be yellow & white. May be a sebaceous gland response to maternal androgens

Sebaceous Nevus of Jadasson: Hairless, well circumscribed lesion, located on the scalp (yellow orange). Sometimes on trunk. Small risk of malignancy (<1%)  Excision before adolescence

Erythema Toxicum: Benign self limiting, asymptomatic. 50% of infants, less common in premies. Firm yellow white papules w/erythematous base. Begins 24-48hrs of age up to 10days. Flea bite appearance. Smear of papules reveals eosinophiles

Miliaria Crystallina: Clear superficial vesicles resulting from obstruction of sweat glands w/sweat retention in the epidermis. When lesions rupture leave a tiny white scale. **Occurs in mom’s cooking their babies

Miliaria Rubra (Prickly Heat): Same as above but deeper in dermis; Erythematous papules or papulovesicles, caused by deep obstruction of sweat ducts &  leakage of sweat into dermis w/subsequent inflammation

Neonatal Acne: Begins by 3 weeks of age; 20% develop in 1st month, closed/open comedomes on cheeks & forhead. Unknown? Poss. Transfer of maternal androgens, hypersensitivity to androgens; no tx needed
Infantile Acne: 3-16 months, more common in females. More persistent & severe than neonatal acne. Comedomes,  mostly papules & pustules. Pitting scaring in 10-15%. Poss. Remission up to 3yrs. Severe acne may be in  both parents. May require treatment of benzoyl peroxide & erythromycin
Congenital Pigmentary Lesions
Mongolian Spots: Flat, slate-grey to blue-black. Lumbosacral area & buttocks. Mostly in blacks, accumulation of melanocytes deep w/in dermis. Fade by age 7, unless lesions are widespread

***Melanocytic Nevi: “Benign clusters of melanocytic nevus cells”, common in children & peak in adolescence, smooth borders w/sharp demarcation from surrounding skin, small risk in converting to malignant melanoma.

Giant Hairy Nevus: Present at birth & can occupy a large area. “rare” uneven pigmentation elevated & covered by hair. Increased risk in turning into malignant melanoma & by age 5.

Epidermal Nevus: visible at birth or 1st month of life, elevated linear widespread lesion, rarely but may be associated w/ skeletal, vascular, & CNS lesions.

*Café Au Lait Macules: Flat, nonpalpable, coffee colored lesions. 6 or more= Neurofibromatosis

*Ash Leaf Macule: Flat hypopigmented lesion on trunk. Seen in Pt’s w/ tuberous sclerosis

Congenital Vascular Lesions
Nevus Flammeus (Salmon Patch):in Newborns, on nape of the neck, eyelids & forehead. Desended capillaries fade by 2 years.

Capillary Hemangiomas (Strawberry Hemangiomas): Superficial, benign lesion that starts white then turns red that is small in size. Girls affected more, go away by age 5-9. Few left w/defects.

Cavernous Hemangiomas: Deep, Raised hemangiomas w/ vessels that go deep into skin, bluish w/ indistinct borders, cystic, firm & compressible. Likely to regress as superficial hemangiomas

Port Wine Hemangiomas (Sturge weber Syndrome):Don’t go away, flat, present at birth, DO NOT enlarge rapidly, permanent dilation of mature capillaries. Macular, sharply circumscribed, pink/purple vary in size, unilateral on head & neck (trigeminal nerve), mucous membranes may also be involved, Sturge Weber Syndrome-seizures, 1 leg is bigger, glaucoma, hemiparesis, meningeal involvement.

Diaper Dermatoses

**Most common cause is diapers!!!
-Classification by distribution of the rash

Diaper Friction Dermatitis: Convex Surfaces Involved but Folds Spared will occur even w/ frequent diaper changes. Possible etiology is by friction of diapers that are too tight fighting. So in this case treatment would be to use loose fitted diapers

Perianal Dermatitis: Anal Fissure, Perianal erythema, from diarrheal stools, common in bottle fed babies. Etiology unknown. If pain on defecation or blood in the stool-R/O strep by culturing. Lichen Sclerosis et Atrophicus- if erythema has a whitening or a shiny appearance=resolves w/ puberty

Candida Dermatitis:Involves the perineum, inguinal folds, scrotom or labia, the lower abdomen, and the perianal area. Red & raw dermatitis w/pustular lesions, rash is sharply demarcated w/ the presence of satellite lesions of the neighboring skin. May start at 6-8 weeks of life & present w/oral thrush. Treatment Nystatin cream or Lotrimen cream & frequent diaper changes. Oral thrush also give Nystatin, oral Nystain may be needed even if there is no thrush due to re-seeding. If mother is breast feeding the candida may be coming from the breast so mother would also have to be treated.

Seborrheic Dermatitis: Skin folds involved only and is sharply demarcated. Has scaling yellowish color and has a greasy or soapy quality when touched. May also appear in the axilla, neck, scalp (cradle cap). Treat- topical steroids **Do not use Fluorinated Steroids!!!!
Pustular or Bullous Dermatitis: Superficial pustules or large fluid filled vesicles which later rupture leaving red raw areas. “Staph aureus or strep” Treat- antibacterial washing w/ topical treatment (Minocin) w/severe = oral antibiotics.

Least Common Etiologies

Psoriasis: 1st in diaper area, becomes infected w/candida. After healing could leave a granulomatous angioma, etiology unknow, but steroid use prolongs their presence. Usually fade in 2-3 months

Pseudomiliaria Crystallina: Small vessels on an erythematous base, heat related ( no plastic diapers). Rule out staph infection. Treat- keep baby cooler.

Kawasaki Syndrome: Sick kids, rash often in diaper area or perianal area. The rash is erythematous, bullous & desquamating.


Acrodermatitis Enteropathica: Sick kid, Zinc deficiency. Commonly occurs in prematures who are breast fed. Rash is vesicular, bullous & scaly. May have a psoriatic appearance. Child has poor feeding. There are similar lesions around the mouth, knees & elbows

Atopic Dermatitis

Etiology: One of the most common skin disorders in children. Associated w/ elevated IgE levels. Most develop allergic rhinitis or asthma

Genetic- familially transmitted w/maternal influence

Skin reaction patterns- tendency of dry skin, skin becomes irritated easily (soaps, detergents, smoking, clothing, temp.)

Food- induces rashes. Most common w/eggs, milk, soy & peanuts

Aero Allergens- in older children most common w/ fungi, animal dander, grass, ragweed, dust mite.

Clinical Manifestations: Begin in infancy most diagnosed by a yr the rest diagnosed by 5.

Infantile Phase- 2-6 months of age begins on cheeks, forehead or scalp then spreads to extremities. Erythema, severe pruritis, papules or vesicles usually worse at night, lesions are wet & oozy. Most approve by 3 and the rest approves by adolescence

Childhood Phase- 4-10yrs. Lesions are dry w/ popular lichenification. Involves the writs, ankles, popliteal, and antecubital fossae. May clear or merge into the adult form.

Adult Phase- begins at age 12. Involves face, neck, flexor folds, upper arms and back and the dorsum of the hands and feet

Treatment:

Cutaneous Hydration-dry skin (xerosis) & itching in winter months. Use mild soaps (cetaphil Lotion), Lubricants after baths, wet dressings or baths in acute staging, Long hot showers makes it worse!


Dietary Elimination- by trial or skin testing

Topical Glucocorticoids- use lowest effective potency & gradually increase. Ultra high potency should never be used on the face or diaper area. Creams are better.

Topical Immunoregulators- long term therapy , do not cause cutaneous atrophy unlike topical steroids

Antihistamines- act by blocking H1 receptor in the skin. Histamine in only 1 of the mediators in the skin than can produce pruritus and therefore may not be effective. Select antihistamines that are sedating (Hydroxyzine)

Probiotics-Maternal use prior to delivery

Complications: Recurrent Skin Infections Viral-Eczema herpeticum (herpes), Eczema vaccinatum (small pox) Fungal- Trichophyton rubrum, M. furfur. Bacterial- Staph aureus (90% of skin lesions)

Infectous Dermatoses

Bacterial

Impetigo- Nonbullous & bullous

Nonbullous- most cases, begin on face & extremities that have been traumatized. Caused by Staph aureus & Group A strep, highly contagious. Treat- Minocin topically w/out treatment can resolve in 2 weeks.

Bullous- In infants & young children. Caused by Staph Aureus, a manifestation of localized staph scalded skin syndrome & develop on intact skin(unlike nonbullous). Systemic treatment is preferred.

Scalded Skin Syndrome (Ritter Disease)-Sick kids, infants or under 5 yrs. Caused by Staphylococci strains 71 & 55

Clinical manifestation- mediated by hematogenous spread in the absence of specific antitoxin antibody to the staph (sick). Rash, malaise, fever, skin tenderness then scarlatiniform erythema esp. perioral & flexural surfaces. Inflamed conjunctiva w/purulent discharge. Formation of a large bulla which rupture & leave a raw skin, 2o infection is possible. No scaring


Treatment- systemic antibiotic therapy and good skin care.

Toxic Shock Syndrome-multisystem disease, high fever, hypotension, vomiting, diarrhea, myalgia, nonfocal neurologic abnormalities, conjunctival hyperemia, strawberry tongue, & erythematous rash, w/ desquamation of hands & feet. Staphylococci (strep can cause similar symptoms. Same as Scalded skin syndrome except presence of antitoxin antibodies. Occur in women 15-25yrs that are menstruating “using tampons” complications with resp distress syndrome, renal failure & thrombocytopenia. Treatment- parenteral antistaphlococcal antibiotics.

Scarlet Fever-

Viral

Warts- Human papillomavirus (70 diff. types) highest in children & adolescents. Incubations 1-6. Transmitted by direct contact


Clinical Manifestations-


Common Warts-HPV 2&4 lesions on fingers, dorsum of hands, paronychial areas, face, knees, & elbows

Plantar Warts- HPV type 1, usually flush on surface of sole b/c of pressure from weight bearing. Also occurs on palms.

Treat-50% disappear spontaneously over 2 yrs. If you don’t treat its easier to spread. Options include liquid nitrogen, cantharidin, curettage, light electodessication, lactic acid, salicylic acid, duct tape

Molluscum Contagiosum-Lesions look like belly buttons, pox virus, get it by direct contact, spread by autoinoculations, incubation period 2 weeks longer.

Clinical Manifestations-single or multiple dome shaped lesions w/central umbilication. Most common  on face, eyelids, neck axilla & thighs. Can occur anywhere.

Treat- self limiting 6-9 months, may persist for years. Avoid sharing bath towels, apply liquid nitrogen. Curettage, needle aspiration, comedo extractor, Cantharidin application to each lesion- very Irritating. Tretinoin application (safe)

Fungal

Tinea Capitis- seen in blacks & Hispanic children 4-14yrs of age.


Etiology-trichophyton tonsurans, also microsporum canis

Clinical Manifestations-areas of circular alopecia. “black dot” lesion a result of fracturing of hair shaft near scalp. Pruritis may occur. Kerions- severe inflammatory response w/ formation of elevated, boggy granulomatous lesions

Treat- oral antifungals for 6-8 weeks (eat w/fatty meal)

Tinea Corporis (ring worm)-Superficial infection of the nonhair bearing areas of the body. From T. rubrum & T. mentagrophytes (Most common). Round lesions w/central & scaly annular border. Treat w/ topical antifungals for 2-4 weeks

Tinea Versicolor- Normal chronic fungal infection, from malassezia furfur aka pityrosporum obiculare. More likely w/ warm humid environment, excessive sweating, occlusion, high plasma cortisol levels, genetics. In adolescents & young adults.


Clinical Manifestations-macules covered w/ fine scale.


Whites-macules are reddish brown in color


Blacks- hyperpigmented/ hypopigmented


Most commonly on neck, upper chest & back & upper arms


Yellow-gold fluorescence w/woods lamp 

Tinea Pedis (Athlete’s Foot)- uncommon in prepubertal children. Maceration (Peeling) of the feet in young children is more common

Parasites

Scabies-Female mite- sarcoptes scabei var. hominis. Intense pruritis at night. 1-2mm red papules, threadlike burrowing lesions. Infants tend to have more bullae & pustules, Pruritis from infestation & may result days after treatment. Treat- permethrine 5% cream or lindane cream or lotion

Pediculosis (Head Lice)- Pediculus humanus capitus- obligate parasite transmitted by head to head.. the nit- translucent egg close to base of hair cannot be easily removed. Treat- Nix cream rinse, permethrin shampoo (RID), Lindane shampoo, nit removal, wash clothes & bedding in hot water. Discard/boil brushes

Acne

“Teenagers” inflammatory pilosebaceous disease w/comedomes, papules, pustules, inflamed nodules or cysts. From hormonal changes, formation of follicular plug, bacterial growth of P. acnes, Inflammatory response

Stages-

Closed Comedo (white head) small white bump under the skin, dilated follicular sac filled w/keratin, lipids & bacteria. Small pinpoint opening which is more likely to become an inflamed papule b/c of the obstruction

Open Comedo (Black head) visible plug at the skin surface

Papule (pimple) -rupture of the follicular wall w/inflammation redness & swelling

Pustule- WBC response to the bacteria in the follicle- increased inflammatory response-redness & swelling

Nodule- rupture of the follicular wall extending deeper into the dermis

Cyst- Liquefied masses of inflammatory debris- not true cyst


Treatment


Assess- Pt’s knowledge, Pt’s expectation of treatment & what treatments have been used in past.

Failure of Treatment-Dominant parent + reluctant adolescent. Too many medications at 1st visit w/o written instructions, too strong a treatment, & an illusion of a quick fix.

Plan Based on Staging
Stage 1-pure comedonal acne-whiteheads or blackheads. Treat-tretinoin, salicylic acid, azelaic acid

Stage 2-Lesions of stage 1+small # or papules/pustules. Treat- tretinoin cream, benzoyl peroxide, topical antibiotics, oral doxycycline or minocycline if topical failure

Stage 3-Severe inflammatory acne- lesions of stage 1 +Large # of papules/pustules. Treat-Oral doxycycline or minocycline, tretinoin, benzoyl peroxide, topical antibiotics

Stage 4-Nodular cystic acne- lesions of stage 1-3 +cysts/nodules. Treat- all of above plus Accutane


Hematology
Anemias-  A reduction of the red blood cell volume or hemoglobin concentration below the range of normal values. (Normocytic, Megaloblastic or microcytic)
-There are normal values associated w/ age

Inadequate Red Cell or Hemoglobin Production

-An uncommon group of congenital or acquired blood disorders characterized by anemia, reticulocytopenia, low erythroid.

-Precursors in an otherwise normally cellular bone marrow decreased red cell precursors in the bone marrow. 

Blackfan-Diamond Syndrome (congenital hypoplastic anemia) Severe regenerative anemia presenting in the 1st yr of life. Usually occurs at 3 months. .50% of children have congenital abnormalities, short stature, craniofacial, defects of upper extremities. Majority are sporadic but 15% show a familial inheritance pattern either dominant or recessive

Pearson Marrow- Pancreas Syndrome- initially  similar to Black-Diamond syndrome. But these pt’s have failure to thrive, pancreatic fibrosis w/ insulin dependent diabetes, exocrine pancreatic deficiency, muscle & neurologic impairment & early death due to mitochondrial DNA deletions.

Transient Erythroblastopenia of Childhood- most common red cell aplastic anemias. Occurs from 6months & 3yrs of age. Temporary failure of erythropoiesis due to transient immunologic suppression probably secondary to viral infection. Recover in 1-2 months.

Parvovirus Induced Aplastic Crisis of Hemolytic Anemia- Included in this category b/c the anemia is more severe than that seen is aplastic anemias

Aplastic Anemias-Normocytic Anemia 

Peripheral pancytopenia accompanied by hypocellularity of the bone marrow. Presents w/anemia, neutropenia & thrombocytopenia. May be inherited or acquired as a result of direct distruction of red cell precursors, immunologic damage or suppression or crowded of precursors by fibrosis or tumor cells.

Congenital Aplastic Anemias-Extremely rare causes of anemia & pancytopenia.

Fanconi Anemia- Most common, autosomal recessive transmission, manifest in first yrs of life or first decades. 80% have a constellation of other abnormalities. Dermatologic-hyperpigmentation, café au lait spots. Skeletal-radial and thumb abnormalities. Short stature, renal abnormalities. CNS-hyperreflexia, microcephaly, microophthalmia, ear & hearing abnormalities.

Dyskeratosis Congenita-Very rare, X linked dominant or recessive transmission. Dermatologic-hyperpigmentation, café au lait spots. Nail dystrophies of the hands & feet, Ocular abnormalities-blepharitis cataracts

Schwachman-Diamond Syndrome-very, very rare! Autosomal recessive, presents at 4 months of age.

Acquired Aplastic Anemias- Distruction of the stem cell by: radiation, drugs & chemicals (Chemo, benzene, chloramphenicol “grey baby Syndrome”, antiepileptics, gold.) Viruses (CMV, EB, Hep A,B & C & HIV), Immune disease- hypoimmunoglobulinemia, thymoma, pregnancy, Marrow replacement (leukemia, myelodysplasia.

Anemia with Normal Red Cell Precursors Normocytic Anemia

Anemia of chronic systemic disease associated w/infection, inflammation or tissue breakdown. Seen in Chronic renal disease, Infection (SBE, TB, Chronic post Op) Inflammatory (JRA, collagen vascular, sarcoidosis, burns, inflammatory bowel disease), Malignancies

Megaloblastic Anemias

Uncommon group of disorders characterized by abnormal red cell morphology (larger than normal) & mutation
A consequence of disorder synthesis of DNA. Most instances are a result of folic acid or B12 deficiency. MCV>95 beyond the newborn period, reticulocyte count is low, folate low, LDH increased.


Folic Acid Deficiency

Common cause of megaloblastic anemia in childhood. Peak occurs at 4-7 months of age (earlier than iron deficiency), irritable, fail to gain weight, chronic diarrhea. Result of inadequate intake of folic acid, decreased folate absorbtion- malabsorption syndrome (celiac disease, chronic infectious enteritis), Drug induced abnormalities (anticonvulsants, oral contraceptive, methotrexate)

Vitamin B12 Deficienyc
Very rare in children. Present w/ weakness, fatigue, failure to thrive, or irritability. Also pallor, glossitis, vomiting, diarrhea & icterus. The neurolgic symptoms are paresthesias, hypotonia, seizure, developmental delay or regression, neiropsychiatric. May result of inadequate vitamin B12 intake (vegetarians) 

Lack of intrinsic factor- Congenital pernicious anemia. 

Rare autosomal disorder, inability to secrete intrinsic factor. Onset begins at 1yr from exhaustion of B12 stores from mother. In contrast to adult form gastric histology is normal. No antibodies to intrinsic factor.


Immunologic disorder- Juvenile pernicious anemia
Rare disorder occurring in older children, similar to adult form (antibodies present). Its associated w/ other immunologic abnormalities, cutaneous candidiasis, hypoparathyroidism & other endocrine deficiencies.


Impaired absorption of B12

Regional enteritis, neonates w/ NEC, post GI surgery (ileum), bacterial overgrowth w/ diverticula or bowel duplications

-High MCV’s w/out megaloblastic cells may be seen in pt’s w/liver disease, hypothyroidism, Down’s, aplastic anemia & Blackfan Diamond Syndrome

Microcytic Anemias

Iron Deficiency Anemia-the most common hematologic disease of infancy & childhood. Results from lack of sufficient iron for synthesis of hemoglobin. To maintain a positive iron balance during childhood 0.8-1.5mg of iron must be absorbed daily. Since only 10% of ingested iron is absorbed the daily requirement of iron is 8-15mg. Nutritional iron deficiency anemia presents 9-24months of age. Low birth weight perinatal hemorrhage may result in the appearance of the anemia earlier b/c of depletion of the iron stores which has occurred. Adolescents are susceptible to iron deficiency b/c of the rapid growth spurt & loss due to menses. In the US- 9% of adolescent girls are iron deficient & 2 % are anemic. Consumption of large amount of milk & carb’s not supplemented w/iron.

-severe iron deficient infants in the US have chronic intestinal blood loss induced by ingestion of heat labile protein found in cow’s milk. Blood loss must be considered- especially GI bleeding in older children-Peptic ulcers, polyps, IBD, Meckel’s divert. 
Clinical Manifestations:pallor is the most common sign (Hb 6-10), Pica (pagophagia), irritability & anorexia (Hb<5). Tachycardia, cardiac dilation, systolic heart murmurs, effected neurologic & intellectual functioning.

Laboratory findings- 
Serum Ferritin (measures iron stores) decreased




Serum Iron- decreases



Iron Binding Capacity- Increases 






Hb Changes






MCH & MCV changes- RBC’s become smaller & misshapen






Reticulocyte Count- Normal or min increase

Ancestryof size or red cells. Large spread = iron deficiency. Normal spread= thalassemia- all cells genetically predetermined

Mensor Index-defferentiates iron defiency from thalassemia trait.

If MCV/RBC>13 = iron deficiency anemia

If MCV/RBC<13 = thalassemia trait

No help in homozygous thalassemia disease.



Differential Diagnosis- lead poisoning,  β thalassemia trait- increased levels of Hb A2 & Hb F.

α thalassemia trait- Hb A2, Hb F & all other studies normal, chronic infection, chronic blood loss.

Treatment- 4-6mg/kg of elemental iron in 3 devided doses. Ferrous Sulfate-20% of elemental iron by weight. Must be administered between meals to ensure optimal absorption- not with Milk.

-Hb return to normal w/in one month of treatment. Iron stores require 2 months of treatment beyond reaching a normal Hb.

Hemolytic Anemias – Intrinsic Red Cell Abnormalities

-Cell wall defects

-Enzymatic Defects

-Defects in Hb Synthesis


Structural Defects

Hereditary Spherocytosis- most common inherited disorders of the red cell membrane in Northern European ancestry.t Most is autosmal dominant but a small few could be recessive. The abnormality is due to defects in the major components of the red cell cytoskeleton changing the membrane surface area w/a resulting spheroid shape & rigidity of the cell wall this rigidity leads to rupture of the red cell as it passes through the spleen

Clinical Manifestations: Newborn anemia & hyperbilirubinemia. Asymptomatic into adulthood. Pigmentary gall stones by age 4-5yrs due to hemolysis. Aplastic crisis associated w/parvo virus is the most serious complication presenting w/profound anemia (HCT,10%) high output heart failure, hypoxia, death

Labatory findings
Hb – 6-10g/dl (normal)

Reticulocyte count – 6-20% (mean 10%)

Bilirubin – elevated indirect

MCHC – elevated 36-38g/dl RBC’s

Peripheral smear – numerous spherocytes, hyperchromia

RBC osmotic fragility – increased

Treatment

Splenectomy, not indicated if Hb >10 & reticulocyte count <10%. If indicated should be done at age 5-6yrs avoid sepsis. Appropriate immunization Hib, pneumococcal + folic acid

Hereditary Elliptocytosis (hereditary ovalocytosis) uncommon rare in Western populations, common in West Africa. Inherited as an autosomal dominant trait. If 2 genetic alleles are inherited the severity increases. May be an incidental finding on a CBC or may present w/anemia, jaundice, splenomegaly & gall stones later on. Ahould R/O other causes of elliptocytosis-deficiencies of iron B12 & folic acid.

Hereditary Stomatocytosis a rare for of hemolytic anemia, the red blood cells are cup shaped presenting w/ a mouth like slit in the usual circular area of central pallor in the RBC. May be inherited or acquired. Inherited from seen liver disease. Hemolytic anemia may occur but splenectomy is not indicated

Enzymatic Defects – Glycolytic Pathway

Pyruvate Kinase Deficiency-the most common of the enzymatic deficiencies. A rare form of hemolytic anemia only 300-400 cases reported.  A severe form has been found in the amish of the Midwestern US. Autisomal recessive transmission

Clinical Manifestations:vary from severe neonatal hemolytic anemia to a mild, well compensated hemolysis first noted in adulthood. Newborn=severe jaundice, anemia, & kernicterus. Oler Children= Pallor, jaundice, splenomegaly

Phosphofructokinase Deficiency- Seen primarily in Ashkenazi jews in the US. Hemolysis + Glycogen storage disease type II. Hemolytic anemia w/muscle weakness, exercise intolerance, cramps & possible myoglobinuria

Triose Phosphofructokinase Deficiency- Autosomal recessive disorder, hemolytic anemia, cardiac abnormalities & lower motor neuron & pyramidal tract involvement. Usually die in early childhood

Phosphoglycerate Kinase Deficiency- X linked inheritance. Males have hemolysis progressive extra pyramidal disease, Myopathy, seizures & mental retardation.

Enzymatic Defects-Hexose Monophosphate Pathway

Glucose 6 phosphate Dedydrogenase Deficiency- the most important function of the hexose monophosphate pathway is to protect the RBC against oxidation. The most important disease of the hexose monophosphate path. Responsible for 2 clinical Syndromes

Episodic or induced hemolytic Anemia

Chronic Hemolytic Anemia

Episodic or Induced Hemolytic Anemia-G6PD gene is located on the X Chromosome both males  & females are affected, but mostly males. 13% of African Americans-G6PD activity reduced to. 5-40% of Greeks, Italians, Middle Eastern & Africans w/G6PD activity reduced to 5-40% of normal – (B G6PG)

Clinical Manifestations: Symptoms develop after 24-48hrs after insult oxidative agents that can precipitate an episode. Medication-Antibacterials as sulfonamides, SMX-TMP, nalidixic acid, chloramphenicol, nitrofurantoin (antimalarials-primaquine, pamaquine, chloroquine, quinacrine) Phenacetin, Vitamin K analogs, Methylene blue, probenecid, ASA, Phenazopyridine, phenylhydrazine, benzene, naphthalene, diabetic acidosis & hepatitis

-degree of hemolysis varies w/ the agent, amount ingested & severity of the enzyme deficiency

-Severe cases- hemoglobinuria & jaundice. Newborns (A G6PD)-hemolysis in premie not term. Oxidative stress results in the precipitation of Hb the formation of Heinz bodies.

Chronic Hemolytic Anemias-seen w/profound deficiency of G6PD, chronic hemolysis which may be worsened by ingestion of oxidant drugs.


Hemoglobin Synthesis Defects

-the genes for hemoglobin synthesis have been located on chromosomes 11 & 16. There are approximately 700 variant hemoglobins the majority is rare.
Sickle Cell Dz:  A chronic, severe hemolytic anemia; most common in African Americans

Clinical Manifestations:

-Affected newborns don’t usually show clinical ftres, hemolytic anemia begins gradually over 2-4 months with the dec in fetal hgb, clinical symptoms are rare before 5-6 months, by 5 y/o most children will have functional asplenia

Clinical Patterns:

1.  Hand Foot Syndrome:  acute sickle dactylitis (usu. first sign), painful, symmetrical swelling of hands and feet, due to ischemic necrosis of small bones, if it occurs before 24 months of age predicts severe course of SS Dz

2.  Painful or vaso-occlusive crises:  most frequent and prominent manifestation of SSA, in young children pain involves the extremities, in older patients pain involves head, chest and abdomen, usually severe requiring hospitalization and analgesia, illness with fever, hypoxia or acidosis may precipitate a crises, abdominal pain may mimic and acute abdomen, bone pain may mimic and osteomyelitis, these are usually not assoc with changes in the hematologic picture
3.  Sequestration Crises:  Seen only in infants and young children—6 months-5yrs, large amts of blood become pooled in the spleen for unknown reasons, usu. follow an acute febrile illness, spleen becomes massively enlarged with signs of circulatory collapse, and important cause of death in infants with SSA, rare after age 5

4.  Aplastic Crises:  may follow an infection with parvovirus, sig. change in the hematologic picture

Complications:

1.  infections—esp. meningitis and sepsis with pneumococci or HIB; inc. rish of salmonella osteomyelitis

2.  chronic severe hemolytic anemia

3.  gallstones by age 3

4.  stroke

5.  renal dz—from glomerular and tubular fibrosis

6.  UTIs and bacteremia in women

7.  priapism & infertility

8.  avascular necrosis of the femoral head

9.  retinopathy

10.  cardiomegaly

11.  hemosiderosis—liver, heart and pancreatic damage

Treatment:

Prevention of complications and optimization of health—immunize against pneumococcal dz and HIB, prophylactic penicillin beginning at 2 months, prompt tx of febrile illnesses, folic acid supplementation;  pain management; blood transfusions for acute symptoms, stroke, anemia;  sequestration; drug therapy with hydroxyurea—elevated HbF; bone marrow transplant

Sickle Cell Trait

-Hematologically silent—does not cause anemia; complications are rare but may include sudden death during rigorous exercise, splenic infarctions at high altitudes, hyposthenuria and bactiuria

Thalassemia Syndromes

*Most common genetic disorder on a world wide basis

Thalassemia Major, Cooley’s anemia, Homozygous B-thalassemia

-Become symptomatic during the second 6 months of life, progressive hemolytic anemia wit profound weakness and cardiac decompensation occurs without transfusions, classic presentation of thalassemic facies, pathologic fxs, hepatosplenomagaly, will develop medulary hyperplasia esp face and skull, marked splenomegaly with abdominal discomfort, splenectomy may be needed, chronic transfusions are required by age 2, hemosiderosis is a complication of the transfusions, pallor, hemosiderosis and jaundice may lead to a green complexion, chelation therapy is required to treat iron overload, bone marrow transplantation has cured many patients

Other B-Thalassemia Syndromes
Thalassemia Intermedia- microcytic anemia, hemosiderosis + splenomegaly

Thalassemia Minima and Minor- may require transfusions as adolescents or adults

*Thalassemia Trait- frequently misdiagnosed as iron deficiency anemia, have narrow RDW with the anemia, elevated HbF and HbA2

α-Thalassemia

-esp prevalent in Southeast Asians

-4 distinct groups based deletion mutations

Silent Trait:  deletion of one alpha globin gene, not identifiable hematologically, common in African Americans

α thalassemia trait:  deletion of 2 alpha globin genes, frequently confused w/ microcytic anemia, iron deficiency anemia, Hb electrophoresis is normal, if iron deficiency is r/o then DNA testing

HbH Dz:  deletion of 3 alpha globin genes, marked microcytosis and anemia, identifiable by Hb electrophoresis, mild splelnomegaly, sclera icterus and gall stones may occur, transfusions are usually not needed

Hydrops Fetalis:  deletion of all four alpha globin genes, if survive are transfusion dependant, 2 successful bone marrow transplants

Treatment:
Folate supplementation, possible splenectomy, transfusions where indicated

Hemolytic Anemias
Hemolytic Dz of the Newborn→ Rh isoimmunization or ABO incompatibility
AUTOIMMUNE HEMOLYTIC ANEMIA- antibodies directed against the red cell;  the antibodies may be described as either “warm” or “cold”
-WARM HEMOLYTIC ANEMIAS
 idiopathic or secondarily due to lymphoproliferative disorders, connective tissue disease – especially lupus & JRA, nonlymphoid neoplasms – ie. ovarian tumors, or chronic inflammatory disease – ulcerative colitis
- COLD HEMOLYTIC ANEMIAS – less common in children than adults, more active at low temperatures < 37° C, are of IgM class and require complement for activity, can be idiopathic = primary cold agglutinin disease or  secondary due to lymphoproliferative disorders,  infections – mycoplasma pneumoniae, EB virus or paroxysmal cold hemoglobinuria         - *DRUG INDUCED IMMUNE HEMOLYTIC ANEMIA- 20% of cases of immune hemolysis, penicillins and cephalosporins, quinine or quinidine;  Clinical Manifestations occur in one of two patterns: 

 1) ACUTE TRANSIENT- occur predominantly in children – 2-12 years of age,  lasts for 3-6 months, frequently preceded by an infection usually respiratory,  acute onset of prostration, pallor, jaundice, pyrexia and hemoglobinuria, may be more gradual with just fatigue and pallor, spleen is usually enlarged, responds to steroid with low mortality & full recovery

2) CHRONIC & PROLONGED-  more common in children > 12 years of age, hemolysis may continue for months to years, response to steroids is variable and inconsistent, mortality of 10% often related to underlying disease

BLOOD LOSS (as a cause of anemia)

1. ACUTE – normochromic, normocytic anemia, reticulocytosis begins on day one and peaks at day 10
2. CHRONIC – hypochromic, microcytic anemia of iron deficiency

