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Syndrome
 Pattern of anomalies, at least one of wich is

morphologic, known or thought to be causally
related.

 Pattern of multiple anomalies thought to be
pathogenetically related and not known to 
represent a single sequence or a polytopic field
defect.

 Everybody is dysmorphic, not everybody is
syndromic…



“GESTALT” 

You recognize famous people on the spot…



Gestalt diagnosis …

LEGO’s minimal ‘Imagine’ Campaign

(1) Major sign, (3) minor signs…







HPO databases

 HPO components
 Phenotype vocabulary
 Disease-phenotype annotations
 Algorythm

 HPO in routine
 Differential diagnosis in clinic
 Phenotype driven analysis of NGS 
 Frequent updates of the database

 https://hpo.jax.org/



HPO database

13000 terms
(phenotype)

8000 diseases

Genes (OMIM, exome)

> 110 000 annotations



Phenomizer/Orphamizer

 http://compbio.charite.de/phenomizer/









HPO annotation

Disease IDG-D sourceFrequency HPOFrequencyHPO termHPO term ID
Entrez gene 
name

Entrez gene
ID

OMIM:16395
0mim2gene--Dental malocclusionHP:0000689PTPN115781
OMIM:16395
0mim2gene--Amegakaryocytic thrombocytopeniaHP:0004859PTPN115781
OMIM:16395
0mim2gene--Radial deviation of fingerHP:0009466PTPN115781
OMIM:16395
0mim2gene--Low-set, posteriorly rotated earsHP:0000368PTPN115781
OMIM:16395
0mim2gene--Sensorineural hearing impairmentHP:0000407PTPN115781
OMIM:16395
0mim2gene--SynovitisHP:0100769PTPN115781
OMIM:16395
0mim2gene--Autosomal dominant inheritanceHP:0000006PTPN115781
OMIM:16395
0mim2gene--High palateHP:0000218PTPN115781
OMIM:16395
0mim2gene-

HP:00402
83-HypogonadismHP:0000135PTPN115781

OMIM:16395
0mim2gene--Postnatal growth retardationHP:0008897PTPN115781
OMIM:16395
0mim2gene-

HP:00402
84-Intellectual disabilityHP:0001249PTPN115781

OMIM:16395
0mim2gene--Cubitus valgusHP:0002967PTPN115781
OMIM:16395
0mim2gene--ClinodactylyHP:0030084PTPN115781
OMIM:16395
0mim2gene-

HP:00402
84-Short neckHP:0000470PTPN115781







 FGFR1-2-3 normal





 FGFR1-2-3 normal
 TWIST1 mutation



 HPO missed annotation



OMIM – Orphanet
 Orphanet

 Database of rare disease and their description
 Link to diagnostic lab, disease association, genereview…
 Orphamizer (link to HPO)

 OMIM
 Database of genes, diseases and phenotype used in HPO



Face2gene



Books



Why to phenotype?



Blick diagnosis
 1/12: clinic
 Short palpebral fissure
 ? Microphtalmia
 Nasal alae hypoplasia
 Retrognathia
 Finger syndactyly

 3-4-5 full
 2-3 partial

 Toe syndactyly
 2-3-4

 No other malformation
 16/12 molecular

diagnosis (Sanger)

Oculo
Dento
Digitale
Dysplasia
GJA1 
mutation



 Condition of examination
 Say hello to the child
 Make him talk (nasal speech…)
 During anamnesis

 Relaxed
 Interaction
 Hyperactivity, absences…

 On mother knees
 Examination table
 Mouth, last to examine (or when crying)



•Protruding ears
•Ectropion 
•Sparse lateral eyebrows
•Hypotonia
•Cleft uvula
•Feeding difficulties
•Premature thelarche

Down Velocardiofacial Kabuki

Blick diagnosis

Thin hair
Tongue protrusion
Upsplant of 
Palpebral fissures
Brushfield spots

Epicanthic folds

Tubular nose
Ears
Palate
Nasal speech



2 months
6 months

Facial gestalt? Patience…

Kabuki in neonate
• Hypotonia
• Feeding difficulties
• Neonatal teeth



Facial gestalt? 



Waardenburg syndrome
PAX3 deletion

Blick diagnosis



Shah-Waardenburg syndrome
SOX10 c.425G>T; p.(Trp142*)

 Neurosensorial deafness
 Pigmentary anomalies

 Iris
 Hair
 Skin

 Dystopia canthorum
 No epilepsy or developmental

delay



Blick

 IUGR
 Short stature
 Microcephaly
 GE reflux
 Psychomotor 

retardation





Cornelia de Lange
 c.6655_6657del in NIPBL gene
 http://www.cdlsusa.org/cdls-for-

professionals.htm
 Clinical checklist
 Specific growth curve
 Specific developmental skills chart
 Treatment guideline



Kline et al. Nat Rev Genet



Many genes, one diagnosis?
 Brachymesophalangy, Feingoldd syndrome

NIPBL

HDAC8RAD21NIPBL

SMC1ANIPBLNIPBL

ANKRD11



Unique association

Branchio
Oto
Renal
EYA1



Unique association

 Adams Oliver 
syndrome
 Transverse limb

defect
 Aplasia cutis 

congenita (scalp)
 Cutis marmorata

(inconstant)



Unique association

Round face Shawl scrotum Short limbs

Aarskog Scott syndrome
FGD1
X-linked
Maternal grand father, uncle?



One sign, one metabolic pathway
 Rasopathy hands



Nail and syndromes

Periungueal fibroma
Tuberous sclerosis
TSC1-2

Ski jump nail
Congenital
lymphoedema
Distichiasis
FOXC2

Nail dystrophy
Triangular lunules
Iliac horn
Absent patella
Nail-patella
LXMB1



Major sign

 Wiedemann Steiner
 Intellectual disability
 Short stature
 Medial flare of eyebrows
 Hypertelorism
 Short hands - feet

What to look at next?



 Something in the eyes



Unique association

 Van Der Woude syndrome
 IRF6 72%
 GRHL3 17%
 Autosomal dominant, incomplete penetrance (! Parents 

examination!)

!!!aesthetic surgery!!!



A syndrome not to miss!!!

 Macroorchidy and 
ID
 Fragile X
 Triplet expansion 

repeat
 Not seen in 

panel/exome



 Fragile X in childhood
 ID
 Macrocephaly
 Behaviour trouble
 Hyperlaxity
 « fleshy hands »



Skin diagnosis

 Normal pregnancy
 Normal birth

parameters
 10 days: erythema and 

blisters, linear
distribution

 !!!Timing of lesions!!!





Incontinentia Pigmenti
 IKBKG mutation c.305_314del, p.Lys102Argfs*10 (exon 3)



Skin diagnosis

NF1 Segmental NF1 (skin biopsy)

GNAS mutation
Mosaic in blood
Skin biopsy



Skin diagnosis

 Mosaic tetrasomy 12p
 Skin biopsy required



A little sign…
 Uneventful pregnancy
 Normal birth parameters
 Neonate

 Apnea
 Laryngomalacia

 Sit: 7 m
 Walk: 23m
 Develomental delay
 Speech delay
 Atopic dermatitis
 Behaviour trouble, ASD

 Brain MRI: partial CCA

 Normal CGH





Coffin Siris
 ARID1B (Sanger)

 c.4110G>A
 p.Arg1338Argfs*76 

(Splice, Hoyer 2012)



Missed mutation
 ARID1B c.662_669del (p.Gly221Alafs*)



 2y ½
 Birth parameters: P25
 Height P25
 HC P75
 Developmental delay
 Severe speech delay
 Mild behaviour trouble
 Eye-audition: nl
 Caryotype/CGH: nl

 Pregnancy:
 Valproate 500 mg 2x 

(first 7 weeks)

Phenotype without genotype



Valproate
syndrome

1500 mg

500 mg 1500 mg

1000 mg

1000 mg



Criteria based diagnosis

Clayton Smith et al. 2019





Phenoytpe without gene
 Short stature
 Microcephaly
 Developmental delay
 Foster care child

Fœtal
Alcohol
Syndrome



FAS suspicion



I. FAS
(With or without documented prenatal alcohol exposure)
A diagnosis of FAS requires all features, A–D:

A. A characteristic pattern of minor facial anomalies, including ≥2 of the following:
1. Short palpebral fissures (≤10th centile)
2. Thin vermilion border of the upper lip (rank 4 or 5 on a racially normed lip/philtrum 

guide,  if available)
3. Smooth philtrum (rank 4 or 5 on a racially normed lip/philtrum guide, if available)

B. Prenatal and/or postnatal growth deficiency
1. Height and/or weight ≤10th centile (plotted on a racially or ethnically appropriate growth 

curve, if available)
C. Deficient brain growth, abnormal morphogenesis, or abnormal neurophysiology, including ≥1 of 

the following:
1. Head circumference ≤10th percentile
2. Structural brain anomalies
3. Recurrent nonfebrile seizures (other causes of seizures having been ruled out)

D. Neurobehavioral impairmenta

Criteria based diagnosis

Pediatrics 2016



 5 months
 Pregnancy/birth: nl
 Growth parameter:nl
 Neonatal:

 Cyanosis and 
bradycardia

 Investigation nl 
(metabolic, cardiac, 
EEG)

 5 months:
 Cyanosis and clonic 

movement 
 EEG: epilepsy
 Mild DD

 Diagnostic with MLPA



Diagnostic based on sleep/behaviour
 17p11.2 microdeletion/RAI1 mutation (Smith Magenis)
 Abnormal sleep pattern
 Behaviour trouble
 Intellectual disability/developmental delay
 Short stature, brachydactyly



 Pregnancy: 
 2 beers/day, stop at 

15 wks (mother’s 
words)

 10 cig a day
 IUGR
 Poor foetal 

movements

 Birth: 33 wks 2/7
 Weight <P10
 Lenght <P10
 HC <P3

 Severe hypotonia
 Camptodactyly
 Labia majora 

hypoplasia
 Feeding difficulties 

(gastrostomy)



PW by maternal UPD15

Karyotype FISH

UPD15 by microsatellitesCGH: normal



 Prader-Willi
 Mat UPD 15 with marker chromosome 15

 6 cases reported (2005)

 Fœtal-alcohol syndrome
 4-5 liters of beer a day during pregnancy (re-asking the mother)
 2g/kg/d of alcohol during pregnancy (high doses)
 Dysmorphology score (Hoyme et al, 2005)

 23/36

 Meets the Revised IOM criteria for FAS



No exome diagnosis
 Severe developmental delay or intellectual disability, 
 Severe speech impairment, 
 Gait ataxia and/or tremulousness of the limbs
 Unique behavior 

 inappropriate happy demeanor 
 frequent laughing, 
 Smiling
 excitability. 

 Microcephaly
 Seizures
 Hypopigmented skin, light haire, blue eyes



Angelman syndrome



Angelman syndrome



 5 months
 Birth

 Weight P90
 Height P90
 HC P75-90

 Hemihyperplasia
 Macroglossia
 Hypotonia
 No hypoglycemia

No exome diagnosis



Beckwith-Wiedemann syndrome
 Abnormal methylation profile of LIT1 (KvDMR) and H19 on 11p15 



 8 months
 Pregnancy

 IUGR
 Alcohol
 Cocain (substitute)

 Birth 36 2/7
 1,36 kg
 Atrophia
 Gingival hypertrophy
 Large ant. fontanelle
 Pelvic kidney

 Feeding difficulties
 Growth retardation
 Hypotonia

 Cryptorchidia
 Relative macrocephaly

No exome diagnosis



Silver Russel Syndrome

H19 hypomethylation

Chr11p15 methylation status
UPD7
UPD20



Smiling diagnosis

Cohen Rubinstein Taybi



Face expression diagnosis
 Adult
 Marfanoid habitus
 Pectus excavatum
 Microcephaly



 DYRK1A : c.1031del ; 
p.(Met344Serfs*24). 

 Intellectual disability
 ASD
 Microcephaly

 Mostly nonsense, 
frameshift

 Less frequent in missense

 Epilepsy
 Scoliosis/kyphosis
 Pectus excavatum
 Short stature
 Angry/anxious face



 Birth at 38 weeks
 Weight 1,81 kg (<P3)
 Length 44,5 cm (P3)
 HC: 30,3 cm (<P3)
 10 days in neonate for feeding

difficulties
 Normal heart, kidney, EEG

 1 year old
 Weight 7,73 kg
 Length 66,5 cm (<-2,5SD)
 HC 43,8 cm (P3-10)

 Normal development

Diagnosis through parents







155 cm

140 cm

130 cm

168 cm165 cm

160 cm



 TRPS1 c.2828C>T;p(Pro943Leu). 



 Birth 35 wks
 W: 2,51 kg
 L: 46 cm
 HC: 36 cm
 Nasal polype (hamartomatous)
 Hypospadias
 Sacral dimple
 TFE, hip, renal us scan: nl

 Recurrent bronchitis/pneumonia
 Fibroscopia:True tracheal

bronchus (supernumerary)
 Cardiac echo: nl

 Gastro-oeso reflux
 Swallowing difficulties
 Bucco-linguo-facial dyspraxia

(palate hypotonia)

A missing piece…





Diagnosis?

Pai syndrome

 Diagnostic criteria: association of very rare features
 Congenital midline nasal polyp
 Midline facial cleft
 Peri-callosal lipoma

 Signs prioritisation !!!



One sign, many possibilities
 Macrocephaly: 

 parents head circumference
 body proportion: hypochondroplasia, overgrowth
 body asymmetry: klippel trenauney, Proteus
 frontal bossing, large chin: sotos
 polydactyly: Greig syndrome 
 facial hemangioma: macrocephaly capillary

malformation
 skin signs, penis macule: Cowden syndrome
 café-au-lait spot: NF1
 accesory nipples: Simpson Golabi Behmel
 coarseness, gingival thickening...: metabolic disease
 Autism (PTEN), deterioration



One sign many possibilities
 Microcephaly

 parents head circumference
 Primary microcephaly

 Congenital autosomal recessive

 Antenatal exposure (alcohol, virus…)
 Metabolic disease
 2-3 syndactyly, male genitalia…: SLO
 deep set eyes, sun sensitivity, photophobia: Cockayne
 Retinopathy: Cohen (AR), KIF11 (AD)
 Small ears, absent patella: Meier Gorlin
 Nipple inversion, abnormal fat distribution: CDG

KIF11



A diagnosis?  Patience…

 2014 – 2021
 Exome
 MN1: c.3883C>T 

p.Arg1295*



Brain 11/2019

AJHG 01/2020



Syndrome?
 Macrocephaly
 Absent speech
 ASD
 ID

FOXP1 variant
Father not available



Tips and tricks
 Anamnesis

 Intellectual deficiency
 Behaviour
 Sleep pattern
 History of feeding difficulties
 Early surgical operations
 Neonatal skin rash (Blashko line pigmentary

abnormalities)

 Priotizing phenotype (coloboma vs epicanthus)
 Ethnicity (hirsutism)
 Body asymmetry, local pigmentation abnormality
 skin biopsy

 Parents: height, head circumference, syndactyly, 
eyebrows, syndrome in adult…





Conclusion
 Deep anamnesis
 Full clinical examination
 Photos from parents, grand-parents
 Photos from childhood.
 Good phenotype and description of clinical signs

important for exome analysis
 Some syndromes not diagnosed by exome!

 UPD
 Triplet expansion
 Mosaic (pigmentary changes, body asymmetry)

 Case sharing!!!
 Be curious!


