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DysmorphicDysmorphic presentationpresentation

Congenital malformationCongenital malformation
Disorder of embryogenesisDisorder of embryogenesis

Intrauterine insult Intrauterine insult –– infection; infection; 
chromosomal/genetic or metabolicchromosomal/genetic or metabolic

PostnatalPostnatal
Normal at birth but later remodellingNormal at birth but later remodelling

Accumulation of toxic metabolites Accumulation of toxic metabolites 



Congenital Congenital dysmorphologydysmorphology ––
disorders of embryogenesisdisorders of embryogenesis

Disorder due to maternal IEMDisorder due to maternal IEM
Maternal PKUMaternal PKU

Disorders due to Disorders due to fetalfetal IEMIEM
PeroxisomalPeroxisomal disordersdisorders
Disorders sterol metabolismDisorders sterol metabolism
Disorders of energy metabolismDisorders of energy metabolism
Congenital disorders of Congenital disorders of glycosylationglycosylation
Others Others 



Postnatal Postnatal dysmorphologydysmorphology ––
remodellingremodelling

Lysosomal disorders, especially Lysosomal disorders, especially 
MPSMPS
Amino acid disordersAmino acid disorders
Trace metal disordersTrace metal disorders
Many othersMany others



Disorder of embryogenesis Disorder of embryogenesis ––
Maternal PKUMaternal PKU

90% infants born to mothers with 90% infants born to mothers with phephe
>1200umol/L have congenital abnormalities >1200umol/L have congenital abnormalities 
Metabolic Metabolic teratogenesisteratogenesis resembling resembling fetalfetal
alcohol syndromealcohol syndrome
MicrocephalyMicrocephaly, IUGR and facial , IUGR and facial dysmorphismdysmorphism, , 
severe learning difficulties, congenital heart severe learning difficulties, congenital heart 
disease and other malformations disease and other malformations 
Has mother been screened for PKU?Has mother been screened for PKU?



Disorders of the Disorders of the fetusfetus
PeroxisomalPeroxisomal disordersdisorders

PeroxisomePeroxisome biogenesis disordersbiogenesis disorders
ZellwegerZellweger/NALD/IRD/NALD/IRD

RhizomelicRhizomelic chondrodysplasiachondrodysplasia punctatapunctata
Single or multiple enzyme defectsSingle or multiple enzyme defects

Single Single peroxisomalperoxisomal betabeta--oxidation oxidation 
defectsdefects

Especially Especially bifunctionalbifunctional protein defectprotein defect



PeroxisomalPeroxisomal biogenesis disorder biogenesis disorder 
--ZellwegerZellweger syndromesyndrome

Typical facial Typical facial dysmorphismdysmorphism: high forehead, : high forehead, 
large anterior large anterior fontanellefontanelle, , hypoplastichypoplastic
supraorbitalsupraorbital ridges, epicanthic foldsridges, epicanthic folds
Profound Profound hypotoniahypotonia and seizuresand seizures
Retinopathy, cataracts, hearing lossRetinopathy, cataracts, hearing loss
Enlarged liverEnlarged liver
Renal cystsRenal cysts
PunctatePunctate stippling esp. patella and epiphysesstippling esp. patella and epiphyses



Biogenesis and betaBiogenesis and beta--oxidation oxidation 
disorders biochemical testsdisorders biochemical tests

Plasma VLCFAPlasma VLCFA
Plasma Plasma phytanate/pristanatephytanate/pristanate
Plasma bile acid intermediatesPlasma bile acid intermediates
Red cell Red cell plasmalogensplasmalogens
Platelet/fibroblast DHAPPlatelet/fibroblast DHAP--AT assayAT assay



Diagnostic flow chartDiagnostic flow chartClinical suspicionClinical suspicion

••Phytanate/PristanatePhytanate/Pristanate
••Bile acidsBile acids
••PipecholicPipecholic acidacid

PeroxisomePeroxisome biogenesisbiogenesis
disorderdisorder

Bile acidsBile acids
PristanatePristanate

OxidaseOxidase defdef BifunctionalBifunctional
EnzEnz. def.. def.

normalnormal

PeroxisomePeroxisome
ββ--oxidationoxidation
defect defect 

VLCFAsVLCFAs
normalnormal

increasedincreased

Check for Check for 
other disordersother disorders

normalnormalPlasmalogensPlasmalogens
DHAPDHAP--ATAT

deficientdeficient

highhigh



Calcified (Calcified (punctatepunctate) stippling ) stippling 
and and rhizomeliarhizomelia

ZellwegerRCDP



Clinical suspicionClinical suspicion Flow chart for RCDPFlow chart for RCDP
Atypical bone Atypical bone dysplasiadysplasia, , 
cataracts, mental retardationcataracts, mental retardationClassical RCDPClassical RCDP

plasmalogensplasmalogens

DHAPDHAP--ATAT

phytanatephytanate

Excludes RCDPExcludes RCDP
Types 1, 2 and 3Types 1, 2 and 3

Check for other Check for other 
types of types of chondrodysplasiachondrodysplasia
egeg sterol analysessterol analyses

Type 2 RCDPType 2 RCDP

Type 3 RCDPType 3 RCDP

Classical type 1 RCDPClassical type 1 RCDP

deficientdeficientnormalnormal
normalnormal

deficientdeficient
normalnormal

raisedraised



Sterol disordersSterol disorders
MevalonicMevalonic aciduriaaciduria
SmithSmith--LemliLemli--OpitzOpitz
syndrome syndrome 
DesmosterolosisDesmosterolosis
LathosterolosisLathosterolosis
ConradiConradi--HunermannHunermann
syndrome syndrome 
CHILD syndromeCHILD syndrome



MevalonicMevalonic aciduriaaciduria --
mevalonatemevalonate kinasekinase deficiencydeficiency

Psychomotor retardation, failure to thrive, Psychomotor retardation, failure to thrive, 
and and hypotoniahypotonia are commonare common
Severely affected patients have Severely affected patients have 
microcephalymicrocephaly, short stature , short stature dolichocephalydolichocephaly, , 
wide wide fontanelefontanele, low set ears, blue , low set ears, blue scleraesclerae and and 
cataracts. cataracts. CerebellarCerebellar hypoplasiahypoplasia..
Febrile crises, hepatosplenomegaly, lymphFebrile crises, hepatosplenomegaly, lymph--
adenopathyadenopathy, diarrhoea and rashes may be , diarrhoea and rashes may be 
presentpresent
Diagnosis by urine organic acids Diagnosis by urine organic acids –– increased increased 
mevalonicmevalonic acid and acid and lactonelactone



SmithSmith--LemliLemli--OpitzOpitz
7-dehydrocholesterol → cholesterol

7-DHC reductase deficiency



SmithSmith--LemliLemli--OpitzOpitz syndromesyndrome
Severe type II presentationSevere type II presentation

Stillborn or neonatal presentation with major Stillborn or neonatal presentation with major 
malformations: malformations: polydactylypolydactyly, cleft palate, structural , cleft palate, structural 
abnormalities in brain, heart and kidneysabnormalities in brain, heart and kidneys

Type I presentationType I presentation
craniocialcraniocial ((microcephalymicrocephaly, , ptosisptosis, , antevertedanteverted naresnares, , 
retrognathearetrognathea etc), etc), 
skeletal (skeletal (syndactylysyndactyly), ), 
genital (genital (hypospadiashypospadias, , cryptorchidismcryptorchidism),),
develpomentdevelpoment (growth and mental retardation, (growth and mental retardation, 

feeding problems) feeding problems) 



SLO diagnosisSLO diagnosis

Diagnosis by sterol analysis of plasma or Diagnosis by sterol analysis of plasma or 
tissuestissues
GCGC--MS analysis of 7MS analysis of 7--DHC and isomer (8DHC and isomer (8--
DHC) usually reliable although levels in DHC) usually reliable although levels in 
milder patients may only be slightly highmilder patients may only be slightly high
Free cholesterol is usually reduced in Free cholesterol is usually reduced in 
plasma but routine analyses are usually plasma but routine analyses are usually 
unreliable since unreliable since dehydrocholesterolsdehydrocholesterols
also react in the also react in the oxidaseoxidase assay assay 



DesmosterolosisDesmosterolosis
Desmosterol Cholesterol

Desmosterol reductase deficiency

Few cases reported, first case in Few cases reported, first case in fetusfetus with with 
multiple malformations (growth deficient, multiple malformations (growth deficient, 
rhizomelicrhizomelic limb shortening, facial limb shortening, facial 
dysmorphismdysmorphism, ambiguous genitalia etc), ambiguous genitalia etc)
Two subsequent cases milder with severe dev Two subsequent cases milder with severe dev 
delay, cleft palate, small mandible)delay, cleft palate, small mandible)
Diagnosis as for SLO but looking for Diagnosis as for SLO but looking for 
desmosteroldesmosterol –– plasma sterolsplasma sterols



LathosterolosisLathosterolosis
Lathosterol 7-dehydrocholesterol

Lathosterol 5-desaturase deficiency

Mental retardation, Mental retardation, 
polydactylypolydactyly, vertebral , vertebral 
abnormalities, liver abnormalities, liver 
diseasedisease

Plasma sterols show high Plasma sterols show high 
lathosterollathosterol



ConradiConradi--HHüünermannnermann syndromesyndrome
8(9)-cholestanol        lathosterol

XX--linked dominantlinked dominant
IchthyosisIchthyosis, cataracts, short stature, , cataracts, short stature, punctatepunctate
calcifications and asymmetric limb shorteningcalcifications and asymmetric limb shortening
Maybe similar to CHILD syndrome (congenital Maybe similar to CHILD syndrome (congenital 
hemidysplasiahemidysplasia, , ichthyosisichthyosis and limb defects)and limb defects)
Plasma sterol analysisPlasma sterol analysis

ü

Sterol-∆8-isomerase deficiency



Disorders of energy metabolismDisorders of energy metabolism

PyruvatePyruvate dehydrogenasedehydrogenase deficiencydeficiency
Cerebral malformations, agenesis of corpus Cerebral malformations, agenesis of corpus 
callosumcallosum, facial , facial dysmorphismdysmorphism, metabolic acidosis, metabolic acidosis
Blood and CSF lactate, fibroblast PDH assay and Blood and CSF lactate, fibroblast PDH assay and 
mutationsmutations

Mitochondrial respiratory chain defectMitochondrial respiratory chain defect
Muscle respiratory chain assays, mutation analysesMuscle respiratory chain assays, mutation analyses

GAIIGAII
DysmorphicDysmorphic, renal cysts, characteristic smell, renal cysts, characteristic smell
Defective ETF or ETFDefective ETF or ETF--DHDH
Test organic acids and Test organic acids and acylcarnitinesacylcarnitines



Congenital disorders of Congenital disorders of 
glycosylationglycosylation --
CDG syndromesCDG syndromes

Protein Protein glycosylationglycosylation is is 
either through either through 
asparagineasparagine (N) or (N) or 
serine/serine/threoninethreonine (O)(O)
There are some 18 There are some 18 
different disorders of different disorders of 
glycosylationglycosylation

CDGI are NCDGI are N--linked (12)linked (12)
CDGII are OCDGII are O--linked (6) linked (6) 

Diagnosis by Diagnosis by transferrintransferrin
isoelectricisoelectric focussingfocussing



CDG syndromeCDG syndrome

Transferrin
isoelectric
focussing



Molybdenum cofactor/Sulphite Molybdenum cofactor/Sulphite 
oxidaseoxidase deficiencydeficiency

DiagnosisDiagnosis
Low uric acidLow uric acid
Positive urine sulphite testPositive urine sulphite test
Increased Increased sulphocysteinesulphocysteine in urine and in urine and 
plasma, low plasma plasma, low plasma cystinecystine



Postnatal Postnatal dysmorphicdysmorphic disordersdisorders

Remodelling of bone and soft tissueRemodelling of bone and soft tissue
lysosomal storage disorderslysosomal storage disorders

MPSI MPSI –– MPS VIIMPS VII
MucolipidosisMucolipidosis IIII
GM1GM1--gangliosidosisgangliosidosis
alpha alpha mannosidosismannosidosis
galactosialidosisgalactosialidosis
multiple multiple sulphatasesulphatase deficiencydeficiency

Connective tissue effectsConnective tissue effects
HomocystinuriaHomocystinuria
Menkes diseaseMenkes disease



Lysosomal storage disordersLysosomal storage disorders
Usually presents in Usually presents in 
the first monthsthe first months
But may present But may present 
with with fetalfetal hydropshydrops

Especially MPSVIIEspecially MPSVII
Or as Or as colloidencolloiden baby baby 
((GaucherGaucher disease)disease)



Lysosomal disorders Lysosomal disorders –– diagnostic diagnostic 
teststests

MPS disorders:MPS disorders:
Urinary MPS analysisUrinary MPS analysis
Specific enzyme assaysSpecific enzyme assays

Other lysosomal disorders:Other lysosomal disorders:
Specific enzyme assaysSpecific enzyme assays
SialicSialic acid analysisacid analysis



Urinary MPS electrophoresis



HomocystinuriaHomocystinuria
MarfanoidMarfanoid featuresfeatures

Skeletal abnormalitiesSkeletal abnormalities
OsteoporosisOsteoporosis
Dislocated lensesDislocated lenses
Mental retardation, thrombosis, seizuresMental retardation, thrombosis, seizures

DiagnosisDiagnosis
Increased Increased homocystinehomocystine in plasma and urine, in plasma and urine, 
increased plasma increased plasma methioninemethionine



MenkesMenkes
XX--linked disorder of linked disorder of 
copper transportcopper transport
Low plasma CuLow plasma Cu++++ and and 
ceruloplasminceruloplasmin
Fibroblast copper Fibroblast copper 
uptake studies/DNAuptake studies/DNA



Metabolic disease and Metabolic disease and 
DysmorphologyDysmorphology

Maternal PKU Maternal PKU 
PeroxisomalPeroxisomal disordersdisorders
Disorders of sterol metabolismDisorders of sterol metabolism
Disorders of energy metabolism Disorders of energy metabolism –– PDHPDH
Congenital disorders of Congenital disorders of glycosylationglycosylation
Molybdenum cofactor/Menkes disease Molybdenum cofactor/Menkes disease 
LysosomalLysosomal disordersdisorders
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