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Advances in Advances in PerinatalPerinatal
GeneticsGenetics

Common and Not-So-Common GeneticCommon and Not-So-Common Genetic
ConditionsConditions

Donna Wallerstein, MSDonna Wallerstein, MS

Certified Genetic CounselorCertified Genetic Counselor

South Bay Regional Genetics CenterSouth Bay Regional Genetics Center

Top 5 reasons Genetics is Important:Top 5 reasons Genetics is Important:

••  Everyone has 5 to 10 non-working genes Everyone has 5 to 10 non-working genes

•• Birth defects occur in 3-5% of all newbornsBirth defects occur in 3-5% of all newborns

•• About 30% of pediatric hospital admissions areAbout 30% of pediatric hospital admissions are
due to genetic disordersdue to genetic disorders

•• About 50% of miscarriages have chromosomeAbout 50% of miscarriages have chromosome
abnormalitiesabnormalities

•• Genetic conditions are treated by every pediatricGenetic conditions are treated by every pediatric
subspecialtysubspecialty

Normal male chromosomesNormal male chromosomes
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Normal female chromosomesNormal female chromosomes Single Single palmarpalmar crease crease

••

Down SyndromeDown Syndrome

••
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TrisomyTrisomy 13 13 TrisomyTrisomy 13 13

TrisomyTrisomy 18 18 TrisomyTrisomy 18 18
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Turner SyndromeTurner Syndrome 45, X karyotype45, X karyotype

47, XXY47, XXY KlinefelterKlinefelter Syndrome Syndrome

•• Learning disabilitiesLearning disabilities

•• Usually normal intelligenceUsually normal intelligence

•• GynecomastiaGynecomastia

•• Low testosterone levelsLow testosterone levels

•• Decreased body hairDecreased body hair

•• Delayed pubertyDelayed puberty

•• InfertilityInfertility
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Cri du chat syndromeCri du chat syndrome 5p minus5p minus

Cornelia de Lange SyndromeCornelia de Lange Syndrome Cornelia de Lange SyndromeCornelia de Lange Syndrome
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De Lange SyndromeDe Lange Syndrome

•• Usually sporadic, due to a particular geneticUsually sporadic, due to a particular genetic
mutation in about half of casesmutation in about half of cases

•• Prenatal and postnatal growth retardationPrenatal and postnatal growth retardation
•• Limb abnormalitiesLimb abnormalities
•• Often severe mental retardationOften severe mental retardation
•• Long, curly eyelashesLong, curly eyelashes
•• SynophrysSynophrys
•• HirsutismHirsutism

It It ainain’’tt all chromosomes all chromosomes……..

••

Modes of InheritanceModes of Inheritance

•• ChromosomalChromosomal

•• AutosomalAutosomal recessive recessive

•• AutosomalAutosomal dominant dominant

•• X-linkedX-linked

•• MultifactorialMultifactorial

•• Y-linked (rare)Y-linked (rare)

Recessive inheritanceRecessive inheritance
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Recessive inheritanceRecessive inheritance

•• Both parents must be carriers to have anBoth parents must be carriers to have an
affected childaffected child

•• Carrier parents have a 25% chance of having anCarrier parents have a 25% chance of having an
affected childaffected child

•• Males or females can be affectedMales or females can be affected

•• UsuallyUsually the disease is fairly consistent within a the disease is fairly consistent within a
familyfamily

SanfilippoSanfilippo syndrome syndrome

MucopolysaccharidosisMucopolysaccharidosis MPS IIIMPS III

•• MPS III or MPS III or SanfilippoSanfilippo syndrome is a rare syndrome is a rare
recessive syndromerecessive syndrome

•• Caused by an enzyme deficiency that leads to theCaused by an enzyme deficiency that leads to the
build-up of heparin sulfatebuild-up of heparin sulfate

•• Coarse facial featuresCoarse facial features

•• Regression of developmentRegression of development

•• Progressive and ultimately fatalProgressive and ultimately fatal
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TayTay Sachs disease Sachs disease

                                                                                                             

3-5 year olds with Tay-Sachs disease
University of Arizona Biology Learning Center 

Clinical Aspects of Tay-Sachs Disease
The ongoing accumulation of GM2 gangliosides in nerve cells, 
*Some information was taken from The National Tay-Sachs & Allied Diseases Association 

 

Other recessive conditionsOther recessive conditions

•• Cystic fibrosis (1 in 25 Caucasians are carriers)Cystic fibrosis (1 in 25 Caucasians are carriers)

•• Sickle cell trait (1 in 10 to 1 in 20 AfricanSickle cell trait (1 in 10 to 1 in 20 African
Americans are carriers)Americans are carriers)

•• Thalassemia trait (more common in theThalassemia trait (more common in the
Mediterranean and Asian communities)Mediterranean and Asian communities)

•• Most inborn errors of metabolismMost inborn errors of metabolism

AutosomalAutosomal Dominant Inheritance Dominant Inheritance Dominant inheritanceDominant inheritance

•• Direct parent to child transmissionDirect parent to child transmission

•• 50% recurrence risk for each child50% recurrence risk for each child

•• Males or females may be affectedMales or females may be affected

•• Dominant traits are notoriously variable, evenDominant traits are notoriously variable, even
within a familywithin a family
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TreacherTreacher Collins Collins TreacherTreacher Collins Collins

•• Characterized by eyelid abnormalitiesCharacterized by eyelid abnormalities

•• Small chin (Small chin (malar/mandibularmalar/mandibular hypoplasia) hypoplasia)

•• Cleft palateCleft palate

•• Ear anomaliesEar anomalies

•• Rumor has it that Sylvester Stallone has anRumor has it that Sylvester Stallone has an
affected son affected son –– check out  check out SlySly’’ss eyes the next time eyes the next time
you are watching you are watching ““RockyRocky””!!

Name that syndromeName that syndrome…….. WaardenburgWaardenburg Syndrome Syndrome
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WaardenburgWaardenburg Syndrome Syndrome

•• Characterized by Characterized by pigmentarypigmentary differences, differences,
particularly the often striking white forelockparticularly the often striking white forelock

•• Light blue eyes or one blue and one green eyeLight blue eyes or one blue and one green eye

•• SensorineuralSensorineural deafness deafness

•• Narrow nose with slightly broader tipNarrow nose with slightly broader tip

•• HypertelorismHypertelorism

Name that syndrome, tooName that syndrome, too……..

NeurofibromatosisNeurofibromatosis NeurofibromatosisNeurofibromatosis

•• One of the most common genetic disordersOne of the most common genetic disorders

•• Multiple café-au-Multiple café-au-laitlait spots spots

•• AxillaryAxillary freckling freckling

•• LischLisch nodules in the eyes nodules in the eyes

•• NeurofibromasNeurofibromas can grow anywhere, both can grow anywhere, both
externally and internallyexternally and internally

•• Highly variableHighly variable
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X-linked InheritanceX-linked Inheritance

•• Transmitted from carrier females to their sonsTransmitted from carrier females to their sons

•• Females can also be affected, but symptoms areFemales can also be affected, but symptoms are
usuallyusually milder milder

•• Conditions range from fairly common toConditions range from fairly common to
extremely rare:  hemophilia to extremely rare:  hemophilia to incontinentiaincontinentia
pigmentipigmenti

X-linked inheritanceX-linked inheritance

IncontinentiaIncontinentia  pigmentipigmenti IncontinentiaIncontinentia  PigmentiPigmenti

•• Usually identified in the newborn phase byUsually identified in the newborn phase by
punctatepunctate rash rash

•• Rash evolves into unusual swirled pattern in skinRash evolves into unusual swirled pattern in skin

•• X-inactivation in individual cells determines theX-inactivation in individual cells determines the
patternpattern

•• Apparently lethal in males; only females surviveApparently lethal in males; only females survive
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Fragile XFragile X Fragile XFragile X

•• Caused by a mutation of a small region on the bottomCaused by a mutation of a small region on the bottom
of the X chromosomeof the X chromosome

•• One of the first One of the first ““multiple repeatmultiple repeat”” syndromes to be syndromes to be
identified, the disorder is due to many repetitions ofidentified, the disorder is due to many repetitions of
CGG base pairs within the DNACGG base pairs within the DNA

•• Normal individuals have about 30 CGG repeatsNormal individuals have about 30 CGG repeats

•• Affected individuals can have hundreds of CGGAffected individuals can have hundreds of CGG
repeatsrepeats

•• Carriers have more than 200 repeatsCarriers have more than 200 repeats

Fragile XFragile X

•• Considered to be one of the most commonConsidered to be one of the most common
causes of mental retardation in males; femalescauses of mental retardation in males; females
may also have symptomsmay also have symptoms

•• Characteristic facial features Characteristic facial features –– long, narrow face, long, narrow face,
flattened cheekbones, prominent chin,flattened cheekbones, prominent chin,
prominent earsprominent ears

•• Autistic like behaviorAutistic like behavior

•• Language difficulty, particularly echolaliaLanguage difficulty, particularly echolalia

Multifactorial InheritanceMultifactorial Inheritance

•• Where genes and environment collide ORWhere genes and environment collide OR

•• Nature vs. NurtureNature vs. Nurture
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Multifactorial inheritanceMultifactorial inheritance

•• Genes and unknown environmental influencesGenes and unknown environmental influences
can interact to cause a specific birth defectcan interact to cause a specific birth defect

•• Many hereditary conditions are thought to beMany hereditary conditions are thought to be
multifactorial in nature as wellmultifactorial in nature as well

EXAMPLESEXAMPLES

•• Spina bifida and anencephalySpina bifida and anencephaly

•• DiabetesDiabetes

•• Heart diseaseHeart disease

Spina bifidaSpina bifida Genetic CounselingGenetic Counseling

•• Helps the family understand the diagnosisHelps the family understand the diagnosis

•• Explains the inheritance, prognosis andExplains the inheritance, prognosis and
recurrence riskrecurrence risk

•• Aids the family in navigating the medical systemAids the family in navigating the medical system

•• Helps parents, grandparents and siblings copeHelps parents, grandparents and siblings cope
with their emotionswith their emotions

•• Advocates for families and childrenAdvocates for families and children
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Genetic Counselors and OthersGenetic Counselors and Others

•• The genetic counselors is often the go-between forThe genetic counselors is often the go-between for
families and other health care providersfamilies and other health care providers

•• We enlist the help of caregivers, doctors, nurses, socialWe enlist the help of caregivers, doctors, nurses, social
workers, insurance companies, psychologists and otherworkers, insurance companies, psychologists and other
counselors to help a family or a patientcounselors to help a family or a patient

•• Sometimes we are the first person from genetics to seeSometimes we are the first person from genetics to see
a newborn patient a newborn patient –– we obtain information from the we obtain information from the
medical record, from the babymedical record, from the baby’’s nurse and from thes nurse and from the
family to provide to the geneticistfamily to provide to the geneticist

••

Applying this to theApplying this to the
patientpatient

Robert Wallerstein, MDRobert Wallerstein, MD
Director, South Bay Regional Genetics CenterDirector, South Bay Regional Genetics Center

Santa Clara Valley Medical CenterSanta Clara Valley Medical Center

•• DYSMORPHOLOGY IS THE BRANCH OFDYSMORPHOLOGY IS THE BRANCH OF
CLINICAL GENETICS in which cliniciansCLINICAL GENETICS in which clinicians  andand
researchers study and attempt to interpret theresearchers study and attempt to interpret the
patternspatterns  of human growth and structural defects.of human growth and structural defects.
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Why search for a diagnosis ?Why search for a diagnosis ?

•• Improved medical/educational managementImproved medical/educational management

•• Psychological burden of disabilityPsychological burden of disability

•• Genetic CounselingGenetic Counseling

How does one approach a diagnosisHow does one approach a diagnosis
in dysmorphology?in dysmorphology?

•• Family history-3 generationsFamily history-3 generations

•• Pregnancy historyPregnancy history

•• Exposures historyExposures history

•• Delivery historyDelivery history

•• Developmental historyDevelopmental history

•• Medical recordsMedical records

•• Search for hidden anomaliesSearch for hidden anomalies
–– imaging studies such as renal ultrasoundimaging studies such as renal ultrasound

•• Multi-system (gestalt) approachMulti-system (gestalt) approach
–– review of growth parametersreview of growth parameters

–– past medical historypast medical history
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The Face and the HeartThe Face and the Heart

•• The heart forms during the third week ofThe heart forms during the third week of
embryonic life when the nutritionalembryonic life when the nutritional
requirements of the embryo can no longer berequirements of the embryo can no longer be
supplied by diffusion.supplied by diffusion.

•• Positioning and structure of the heart dependsPositioning and structure of the heart depends
on the brain growth with cephalic folding of theon the brain growth with cephalic folding of the
embryo.embryo.

Velo-Cardio-Facial Velo-Cardio-Facial SyndromeSyndrome

•• Deletion of 22q11 (85%)Deletion of 22q11 (85%)

•• Learning disabilities (40%)Learning disabilities (40%)

•• Psychiatric disorders (10%)Psychiatric disorders (10%)

•• Cleft palate (50%)Cleft palate (50%)

•• Cardiac defects (85%)Cardiac defects (85%)
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VeloVelo-Cardio-Facial Syndrome-Cardio-Facial Syndrome

•• Incidence 1 in 4000Incidence 1 in 4000

•• 8% of children with cleft palate8% of children with cleft palate

•• 25% of children with Tetralogy of Fallot25% of children with Tetralogy of Fallot

FISHinFISHin’’ for clues for clues
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Molecular Genetic syndromesMolecular Genetic syndromes

•• Developmental genesDevelopmental genes

•• Multi-system involvementMulti-system involvement

Current patientCurrent patient

31 week infant in NICU with decreased bowel31 week infant in NICU with decreased bowel
motilitymotility

Further evaluation showed Hirschsprung diseaseFurther evaluation showed Hirschsprung disease
and malrotationand malrotation

Review of the family historyReview of the family history

Multiple miscarriages in maternalMultiple miscarriages in maternal
grandmother and mothergrandmother and mother

Deafness in maternal aunt with chronicDeafness in maternal aunt with chronic
constipationconstipation

Two maternal cousins with IBS, chronicTwo maternal cousins with IBS, chronic
constipation and constipation and ‘‘long colonlong colon’’

Maternal great uncle with white forelockMaternal great uncle with white forelock
Sibling with a de-pigmented hair since birthSibling with a de-pigmented hair since birth
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WaardenburgWaardenburg syndrome syndrome

•• Originally described by Originally described by PetrusPetrus Johannes  Johannes WaardenburgWaardenburg in in
19511951

•• Main features cited:Main features cited:
–– White forelockWhite forelock

–– Broad nasal rootBroad nasal root

–– Lateral displacement of medial Lateral displacement of medial canthicanthi

–– HypertrichosisHypertrichosis of medial part of eyebrows of medial part of eyebrows

–– HeterochromiaHeterochromia  iridesirides

–– Deaf Deaf mutismmutism

WaardenburgWaardenburg-Shah syndrome-Shah syndrome

•• In 1981, In 1981, KrishnakumarKrishnakumar Shah described  Shah described WaardenburgWaardenburg
variant with long segment variant with long segment HirschsprungHirschsprung’’ss disease disease

•• WaardenburgWaardenburg-Shah syndrome has greater than 50 published-Shah syndrome has greater than 50 published
casescases

•• Two modes of inheritance identified:Two modes of inheritance identified:
–– AutosomalAutosomal recessive inheritance with mutations in the recessive inheritance with mutations in the

endothelinendothelin-B receptor (EDNRB) or endothelin-3 (EDN3)-B receptor (EDNRB) or endothelin-3 (EDN3)
genesgenes

–– AutosomalAutosomal dominant with mutations in the SOX10 gene dominant with mutations in the SOX10 gene
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•• During embryonic development, neural cells originate in aDuring embryonic development, neural cells originate in a
strip along the back (called the neural crest) and migrate fromstrip along the back (called the neural crest) and migrate from
there to the rest of the bodythere to the rest of the body

•• Pigment cells are a subset of these neural crest cells.Pigment cells are a subset of these neural crest cells.
Additional neural cells that do this migration include onesAdditional neural cells that do this migration include ones
that innervate the colon and neural cells that go into the innerthat innervate the colon and neural cells that go into the inner
earear

Bowel Involvement IsBowel Involvement Is
CharacteristicCharacteristic

•• There is absence of the There is absence of the myentericmyenteric
((AuerbachAuerbach) plexus and the ) plexus and the submucoussubmucous
((MeissnerMeissner) plexus with ) plexus with hyperganglionosishyperganglionosis
and ectopic ganglia in the lamina and ectopic ganglia in the lamina propriapropria of of
the long segment.the long segment.
–– This leads to chronic constipation, intestinalThis leads to chronic constipation, intestinal

obstruction, and failure to thrive, whichobstruction, and failure to thrive, which
usually begins during the time of weaning.usually begins during the time of weaning.

A precise genetic diagnosis:A precise genetic diagnosis:

•• makes availablemakes available  all the accumulated knowledge andall the accumulated knowledge and
experience of that conditionexperience of that condition

••  provides a better estimate of the risk of recurrence provides a better estimate of the risk of recurrence

•• informs prognosisinforms prognosis

•• permits interventions that may prevent,permits interventions that may prevent,  anticipate or moreanticipate or more
successfully treat complicationssuccessfully treat complications

••  facilitates getting support, such as financial facilitates getting support, such as financial  and educationaland educational
aidaid

•• allows families to interact withallows families to interact with  specific support groupsspecific support groups

•• is key to research into the identification of causative genes,is key to research into the identification of causative genes,
interventions and treatments.interventions and treatments.


