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Essential syndromes



« Essential » syndromes

- Angelman syndrome
- Craniostenosis syndromes
- CHARGE syndrome
- Fetal alcohol syndrome
- Fragile X syndrome
- Goldenhar syndrome (OAVS)
- Kabuki syndrome
- Marfan syndrome
- Neurofibromatosis type I
- Noonan syndrome
- Prader-Willi syndrome
- Sotos syndrome
- Silver-Russell syndrome
- VATER/VACTERL-H sequence
- Williams syndrome
- 22q11 syndrome





Angelman syndrome

Symptoms
- Severe mental retardation with absent speech
- Dysmorphic facial features (macrostomia, maxillary hypoplasia, prognathia, 
relative hypopigmentation)
- Microcephaly
- Epileptic seizures and EEG abnormalities 
- Ataxia
- Hyperactivity, sleeping problems, happy personality and periods of 
inappropriate laughter

Genetic mechanisms 
Recurrence varies between 0 and 50%, depending
on the underlying genetic mechanism
- deletion of 15q11.2-q13 critical region (60–75%)
- paternal uniparental disomy (2–5%), 
- imprinting defect (2–5%) 
- mutation in the UBE3A gene (10%).



DD

Differential diagnosis
- Pitt–Hopkins syndrome (TCF4)
- Christianson syndrome (SLC9A6)
- Mowat–Wilson syndrome (ZEB2)
- Typical Rett syndrome (MECP2)

Less likely (but still possible)
- Prader–Willi syndrome (at <2 years of age)
- 22q13.3 deletion/Phelan–McDermid syndrome
- 2q23.1 deletion/MBD5 haploinsufficiency syndrome
- 17q21.31 deletion/ KANSL1 haploinsufficiency (Koolen–de Vries) syndrome
- Kleefstra syndrome (9q34.3 deletion, EHMT1 haploinsufficiency)
- HERC2 deficiency syndrome
- Adenylosuccinase deficiency
- FOXG1 haploinsufficiency syndrome
- STXBP1 haploinsufficiency syndrome
- MECP2 duplication
- MEF2C haploinsufficiency syndrome
- Alpha-thalassemia/intellectual disability syndrome (ATRX)
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CHARGE syndrome

Symptoms
- Coloboma (80%-90% of individuals)
- Heart malformation  (75%-85%)
- choanal Atresia (50%-60%)
- Retardation of growth and/or development
- Genital anomalies (Cryptorchidism and hypogonadotropic hypogonadism)
- Ear anomalies (Abnormal outer ears, ossicular malformations, Mondini
defect of the cochlea and absent or hypoplastic semicircular canals (>90%))

Also: cranial nerve dysfunction, orofacial clefts (15%-20%) and 
tracheoesophageal fistula (15%-20%)

Genetic mechanisms 
Recurrence risk is usually low (1-2 %)
- Mutations in CHD7 (>90%)
- Deletions/duplications  of CHD7



DD

Differential diagnosis
- 22q11 deletion syndrome
- VACTERL association 
- Guion-Almeida syndrome (EFTUD2)
- Kabuki syndrome (MLL2)
- Renal coloboma syndrome
- Cat-eye syndrome
- Joubert syndrome
- Branchiootorenal (BOR) syndrome
- Choanal atresia
- Retinoic embryopathy secondary to prenatal Roaccutane exposure
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Craniostenosis syndrome

Symptoms
- Uni- or bicoronal craniosynostosis or cloverleaf skull
- Distinctive facial features
- Variable hand and foot findings.

Pfeiffer syndrome (FGFR1, rarely FGFR2)
Apert syndrome (FGFR2)
Crouzon syndrome (FGFR2)
FGFR2-related isolated coronal synostosis, 
Muenke syndrome (p.Pro250Arg in FGFR3)
Saethre-Chotzen syndrome (TWIST1)

Genetic mechanisms 
Usually de novo mutations, sometimes inherited from affected parent



DD

Differential diagnosis
- Primary Craniosynostosis
- Isolated Craniosynostosis
- Syndromic Craniosynostosis

- Boston-type craniosynostosis (MSX2)
- Antley-Bixler syndrome (POR)
- Baller-Gerold syndrome (RECQL4)
- Carpenter syndrome syndrome (RAB23)
- Craniofrontonasal syndrome syndrome (EFNB1)
- Greig cephalopolysyndactyly (GLI3)
- Opitz trigonencephaly C syndrome. 
- Philadelphia-type craniosynostosis (duplications within and around IHH )
- Shprintzen-Goldberg syndrome (SKI)
- Loeys-Dietz syndrome (TGFBR1 and TGFBR2) 
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Fetal alcohol syndrome

Symptoms
- Confirmed maternal alcohol consumption during pregnancy
- Pre- and postnatal growth retardation (L/W/HC<P10)
- Facial dysmorphisms (short palpebral fissures, flat/wide philtrum, thin upper lip)
- Microcephaly
- Executive malfunctioning

Genetic mechanisms 
Fetal exposition to teratogenic effects of alcohol
Low recurrence risk when abstaining…



DD

Differential diagnosis
- Aarskog syndrome
- BPES Syndrome
- Cornelia De Lange syndrome 
- Dubowitz syndrome
- Fetal anticonvulsant syndrome
- Maternal PKU effects
- Noonan syndrome
- Toluene embryopathy
- Williams syndrome
- Chromosomal disorders
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Fragile X syndrome

Disorders
Fragile X syndrome, 
Fragile X-associated tremor/ataxia syndrome (FXTAS) 
FMR1-related primary ovarian insufficiency (POI)

Symptoms Fragile X syndrome
- Moderate intellectual disability (males) 
- Mild intellectual disability (affected females).
- Characteristic appearance (large head, long face, prominent forehead and 
chin, protruding ears)
- Connective tissue findings (joint laxity)
- Large testes after puberty
- Behavioral abnormalities, including autism spectrum disorder

Genetic mechanism
- Repeat expansion disorder
- Recurrence risk can be high depending on allele size and sex



DD

•Prader-Willi syndrome (15q11q13)
•Fragile XE syndrome (FMR2)
•Non-syndromic mental retardation

Differential diagnosis
- Sotos syndrome (NSD1)
- Prader-Willi syndrome (15q11q13)
- Fragile XE syndrome (FMR2)
- Non-syndromic mental retardation

Other FMR1-related disorders:
FXTAS: late-onset, progressive cerebellar ataxia and intention tremor.
FMR1-related POI occurs in approximately 20% of females who have an FMR1
premutation.
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Oculo-auriculo-vertebral syndrome
Goldenhar syndrome/Craniofacial microsomia

Symptoms
- Spectrum of malformations involving structures derived from first and 
second branchial arches

- Facial asymmetry resulting from maxillary a/o mandibular hypoplasia
- Preauricular or facial tags
- Ear malformations (microtia, anotia, or aural atresia and hearing loss) 
- Cleft lip, cleft mouth and/or palate
- Epibulbar dermoid

- Non-craniofacial malformations (vertebral, renal, cardiac, and limb). 
- Normal development

Genetic mechanisms 
Sporadic condition, vascular disruption?
Recurrence risk usually low
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Differential diagnosis
- VATER association
- CHARGE syndrome
- MURCS
- OEIS 
- Auriculocondylar syndrome (PLCB4 or GNAI3)
- Bixler syndrome 
- Branchiootorenal (BOR) syndrome (EYA1, SIX5 or SIX1 )
- Hemifacial myohyperplasia sequence
- Guion-Almeida syndrome (EFTUD2)
- Miller syndrome (DHODH)
- Nager syndrome (SF3B4 )
- Oculoauriculofrontonasal syndrome.
- Parry Romberg syndrome 
- Townes-Brocks syndrome (SALL1)
- Treacher-Collins syndrome (TCOF1, POLR1C and POLR1D)
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Kabuki syndrome

Symptoms 
- Typical facial features

elongated palpebral fissures with eversion of lateral third of lower eyelid 
arched, notched and broad eyebrows 
short columella with depressed nasal tip 
large, prominent, or cupped ears

- Persistence of fetal fingertip pads, 
- Mild to moderate intellectual disability
- Postnatal growth deficiency. 
- Congenital malformations (heart defects, cleft lip and/or palate, etc)

Genetic mechanisms 
Recurrence risk is usually low (1-2 %)
- Mutations in KMT2D (formerly MLL2) or KDM6A
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Differential diagnosis
CHARGE syndrome (CHD7)
22q11 deletion syndrome
Van der Woude syndrome (IRF6)
Branchiootorenal (BOR) syndrome 
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www.marfan.org

Ghent criteria!



Marfan syndrome

Symptoms
- Cardiovascular system

dilatation of the aorta (at the sinuses of Valsalva) 
mitral valve prolapse
tricuspid valve prolapse
enlargement of the proximal pulmonary artery. 

- Skeletal system 
bone overgrowth and joint laxity 
disproportionately long extremities (dolichostenomelia)
pectus excavatum or pectus carinatum
scoliosis

- Ocular findings 
myopia
ectopia lentis
increased risk for retinal detachment, glaucoma, and early cataracts
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Genetic mechanisms 
Autosomal dominant; 25% de novo
- Haploinsufficieny of FBN1 (95% mutations)

Differential diagnosis
Loeys-Dietz syndrome
TAAD
Ehlers-Danlos syndrome (vascular type; kyphoscoliotic type)
Congenital contractural arachnodactyly
Stickler syndrome
Homocystinuria
Fragile X syndrome
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Noonan syndrome

Symptoms
- Short stature
- Typical facial dysmorphology

- hypertelorism with down-slanting palpebral fissures
- ptosis
- low-set posteriorly rotated ears with a thickened helix

- Congenital heart defects
- pulmonary stenosis
- hypertrophic cardiomyopathy. 

Frequency 
Incidence estimated to be between 1:1000 and 1:2500 (not a rare disease!)
De novo or inherited from affected parent; recurrence risk 1-5 
RAS-MAPK pathway, including PTPN11, SOS1, RAF1, RIT1, KRAS, NRAS, BRAF, 
MAP2K1, MAPK2 etc
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Differential diagnosis
- Turner syndrome (45,X0)
- Cardiofaciocutaneous (CFC) syndrome (BRAF, MAP2K1, MAP2K2 or KRAS)
- Costello syndrome (HRAS)
- Noonan syndrome-like disorder with loose anagen hair (SHOC2)
- Noonan syndrome-like disorder with or without JMML (CBL).
- Williams syndrome
- Aarskog syndrome
- Fetal alcohol syndrome
- Neurofibromatosis type I (NF1)
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Prader-Willi syndrome

Symptoms
- Severe hypotonia and feeding difficulties in early infancy
- In later infancy or early childhood by excessive eating and gradual 
development of morbid obesity
- Developmental delay with distinctive behavioral phenotype (temper 
tantrums, manipulative behavior, and obsessive-compulsive characteristics)
- Hypogonadism
- Short stature
- Characteristic facial features (narrow bifrontal diameter, almond-shaped 
palpebral fissures, narrow nasal bridge, thin vermilion of the upper lip with 
down-turned corners of the mouth)
- Hypopigmentation

Genetic mechanisms 
Recurrence risk mostly low

– Deletion paternal allele 15q11q13 (~75%)

– Maternal disomy 15q11q13 (~24%)

– Imprinting disorder (~1%)
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Differential diagnosis
- Neonatal hypotonia

Congenital myotonic dystrophy type I (DMPK)
Spinal muscular atrophy (SMN1).

- Developmental delay and obesity
Angelman syndrome (15q11q13)
Maternal uniparental disomy 14
Albright hereditary osteodystrophy (GNAS)
Bardet-Biedl syndrome 
Cohen syndrome (VPS13B)
Borjeson-Forssman-Lehmann syndrome (PHF6)
Alstrom syndrome (ALMS1)
1p36 deletion

Neonatal hypotonia: always exclude
MD type I, SMA and AS/PWS!!!



Treatment

Treatment
- Growth hormone supplementation

↓Hyperpaghia
↓Obesity
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Sotos syndrome

Symptoms
- Distinctive facial appearance (broad and prominent forehead, sparse 
frontotemporal hair, downslanting palpebral fissures, malar flushing, long 
and narrow face, long chin)
- Learning disability (early developmental delay, mild to severe intellectual 
impairment)
- Overgrowth (height and/or head circumference ≥2 SD above the mean)

Genetic mechanisms 
Recurrence risk mostly low

– Mutation NSD1 gene

– Deletion including the NSD1 gene
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Differential diagnosis
- Weaver syndrome (EZH2)
- Malan syndrome (NFIX)
- Beckwith-Wiedemann syndrome (11p15 or CDKN1C)
- Simpson-Golabi-Behmel syndrome (GPC3)
- PTEN-hamartoma tumor syndrome
- Benign familial macrocephaly
- Fragile X syndrome (FMR1)
- Gorlin Syndrome (PTCH )





Silver-Russell syndrome

Major criteria
- Intrauterine growth retardation/small for gestational age (<10th percentile)
- Postnatal growth with height/length <3rd percentile
- Normal head circumference (3rd-97th percentile)
-Limb, body, and/or facial asymmetry

Minor criteria
- Short (arm) span with normal upper- to lower-segment ratio
- Fifth finger clinodactyly
- Triangular facies
- Frontal bossing/prominent forehead

Supportive criteria
- Café au lait spots or skin pigmentary changes
- Genitourinary anomalies (cryptorchidism, hypospadias)
- Motor, speech, and/or cognitive delays
- Feeding disorder
- Hypoglycemia
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Genetic mechanisms 
Recurrence risk mostly low

– Chromosome 11p15 related SRS

– Chromosome 7 related SRS (UPD mat)

Differential diagnosis
- Any condition associated with IUGR/SS
- Chromosomal anomalies
- Disorders of DNA repair (Fanconi, Nijmegen, etc)
- 3M syndrome
- FAS
- IMAGe (maternally inherited CDKN1C)
- Any skeletal dysplasia





VATER/VACTERL-H sequence
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Symptoms VATER/VACTERL
V = Vertebral defects
A = Anal atresia
C = Cardiac malformations
TE = TracheoEsophageal fistula + esophageal atresia
R = Radial (preaxial)/ Renal dysplasia
L =  Limb anomalies

Certain diagnosis: 3 or more criteria
Possible diagnosis: 2 criteria

Genetic mechanisms 
Mechanism unknown
Recurrence risk mostly low (2-3% for parents of an affected child)
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Differential diagnosis
- Chromosomal anomaly
- Townes Brocks syndrome
- MURCS
- Fanconi anemia
- OAVS





Williams syndrome

Symptoms
- Cardiovascular disease (elastin arteriopathy, peripheral pulmonary stenosis, 
supravalvar aortic stenosis) 
- Distinctive facies (Williams elfin face) 
- Connective tissue abnormalities
- Intellectual disability (specific cognitive profile and unique personality)
- Growth abnormalities
- Endocrine abnormalities (hypercalcemia, hypercalciuria, hypothyroidism, 
and early puberty).
-Hypotonia and hyperextensible joints

Genetic mechanisms 
Recurrence risk mostly low

– Deletion of the 7q11.23 region including the ELN gene
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Differential diagnosis
- Noonan syndrome
- 22q11 deletion (DiGeorge syndrome)
- Smith-Magenis syndrome
- Kabuki syndrome 
- fetal alcohol syndrome.
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- 5 month old baby
- café-au-lait spots, increasing in 
number and size 
- normal development





Neurofibromatosis type I/
Von Recklinghausen syndrome

Symptoms
- Six or more café au lait macules >5 mm in greatest diameter in prepubertal
individuals and >15 mm in greatest diameter in postpubertal individuals
- Two or more neurofibromas of any type or one plexiform neurofibroma
- Freckling in the axillary or inguinal regions
- Optic glioma
- Two or more Lisch nodules (iris hamartomas)
- A distinctive osseous lesion such as sphenoid dysplasia or tibial
pseudarthrosis
A first degree relative (parent, sib, or offspring) with NF1 as defined by the 
above criteria

Genetic mechanisms 
Autosomal dominant; 50% de novo
- Haploinsufficieny of NF1 (95% mutations)
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Differential diagnosis
- Legius syndrome (SPRED1)
- Noonan syndrome (with lentigines)
- Constitutional mismatch repair deficiency (« biallelic Lynch syndrome »)
- Fibrous dysplasia/McCune-Albright syndrome (GNAS)
- Piebald trait
- Neurofibromatosis type 2 (NF2)
- Schwannomatosis
- Infantile myofibromatosis
- Proteus syndrome
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22q11 deletion syndrome
Di George syndrome/velocardiofacial syndrome

Symptoms
Congenital heart disease (conotruncal malformations; outflow tract)
Palatal abnormalities (velopharyngeal incompetence, short palate, hypotonia
of velopharyngeal musculature, submucuous cleft palate, cleft palate)
Characteristic facial features (hypoplastic alae nasi)
Learning difficulties (20% normal IQ); most frequent genetic condition
underlying schizofrenia
Immune deficiency (thymic hypoplasia)

Genetic mechanisms 
Microdeletion syndrome; 93% de novo (7% inherited from a parent, RR 50%)
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Also known as:
- Shprintzen syndroom
- DiGeorge syndroom
- Conotruncal face syndrome
- Cayler cardiofacial syndrome
- Catch22 (Cardiac defects, abnormal facies, thymic hypoplasia, cp & hypocalcemia)
- Sedlackova syndrome
-Takao syndrome

Differential diagnosis
- non-syndromic CP
- non-syndromic congenital cardiac malformation
- Goldenhar/OAVS
- CHARGE syndroom
- VATER/VACTERL-H
- Alagille syndrome
- Smith-Lemli-Opitz syndrome



Tools



How to diagnose?

Choix de l’analyse
- Analyse spécifique 

- Analyse plus large 

Type d’analyse

- Analyse d’expansions

- Séquençage Sanger

- MLPA (délétions/duplication/empreinte)

- Séquençage de la nouvelle génération (WES/WGS)

- Quantité d’ADN (CGH-array, SNP-array et cytogénétique)

- Distribution d’ADN (caryotype)

Interprétation

- En fonction des données cliniques

- Classification des variants

- Une analyse négative confirme l’absence d’une atteinte???

- La présence d’un variant confirme l’atteinte du cas???

- Type d’anomalie décrit pour l’atteinte clinique

- Une anomalie ne sera pas être confirmée si la technique n’en est pas capable



FAME: analyse diagnostique 

n’existe pas encore

Unverricht-Lundborg: panel 

encéphalopathie épileptique 

n’est pas capable de confirmer 

une expansion du dodécamère

L’anomalie moléculaire ne sera pas confirmée si la technique n’en est pas capable



Pattern recognition…
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Phenomizer

- 10 year old boy
- developmental delay
- short stature
- dysmorphic features
(hypertelorism, epicanthic folds, 
macrodontia)



Phenomizer



Phenomizer



Phenomizer

So you need to know
- epidemiology
- morphotype of 
(frequent) conditions
-associated symptoms of each
syndrome
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Face2Gene



Phenomizer

- 14 year old boy
- developmental delay
- dysmorphic features
(hypertelorism, epicanthic folds, 
hooded eyelids, synophris, 
arched eyebrows)

- Cornelia de Lange – light?



Read the literature!



Clinical Aspects of Dysmorphology

Saskia BULK, MD MSc PhD

Saskia.bulk@chuliege.com


	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30
	Diapositive 31
	Diapositive 32
	Diapositive 33
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52
	Diapositive 53
	Diapositive 54
	Diapositive 55
	Diapositive 56
	Diapositive 57
	Diapositive 58
	Diapositive 59
	Diapositive 60
	Diapositive 61
	Diapositive 62
	Diapositive 63
	Diapositive 64
	Diapositive 65
	Diapositive 66
	Diapositive 67
	Diapositive 68
	Diapositive 69
	Diapositive 70
	Diapositive 71
	Diapositive 72
	Diapositive 73
	Diapositive 74
	Diapositive 75
	Diapositive 76
	Diapositive 77
	Diapositive 78
	Diapositive 79
	Diapositive 80
	Diapositive 81
	Diapositive 82
	Diapositive 83
	Diapositive 84
	Diapositive 85
	Diapositive 86
	Diapositive 87
	Diapositive 88
	Diapositive 89
	Diapositive 90
	Diapositive 91
	Diapositive 92
	Diapositive 93
	Diapositive 94
	Diapositive 95

