
Dysmorphology

A systematic approach of 
dysmorphological evaluation





Dysmorphism: an objective evaluation Koen Devriendt (9.00-9.45hrs)

From dysmorphism to a syndrome diagnosis
- pathogenesis & etiology Isabelle Maystadt (9.45-10.45 hrs)
- from phenotype to syndrome recognition * clinical : Damien Lederer (11.15-12.15 hrs)

* 2D and  3D : Hilde Peeters (14.30-15.00 hrs)
Variability in expression of syndromes * ethnicity : Aimé Lumaka (11.15-11.45 hrs)

* age : Griet Van Buggenhout

Registries of congenital anomalies Jenneke Van den Ende (13.20-13.50 hrs)

ERN – ITHACA  Alain Verloes (13.50-14.10 hrs)

Clinical Syndromology Marije Meeuwissen & Catheline Vilain  
- the 100 syndromes list

- interactive case discussions with students

program



= the study of  congenital malformations, 
more specifically 
anomalies of morphology or anatomy

Dysmorphology



dysmorphism : the child with a ‘different’ appearance

1 2 3

4 5 6



MAJOR MINOR

micro- or macrocephaly synophris
club foot preauricular pit
Tetralogy of Fallot syndactyly 2-3
polydactyly hypertelorism
cleft lip low set ears

with without
clear functional or 
esthetic consequences

Dysmorphism = anomalies



two children with Tetralogy of Fallot
at the pediatric cardiologist

Who will be referred to clinical genetics? 



The ugly Duchess
Quinten Matsys (1513)

Mona Lisa
Da Vinci (1503-1507) 

Dysmorphology. 
The Leuven school…



“dissection”
of dysmorphism

HIGH ANTERIOR
HAIRLINE

LOW SET EARS
?

LONG PHILTRUM

THIN VERMILLION UPPER LIP

ANTEVERTED NOSTRILS



dysmorphism : evaluation of minor anomalies

A. Qualitative or discontinuous features : YES / NO
e.g. supernumerary nipple, ear pit

B. Quantitative variant or spectrum variants 

* objective (= measurable) : e.g. interpupillary distance
* subjective (= descriptive) : e.g. anteversion of the nares



Preauricular pit

OBJECTIVE1. DISCONTINUOUS ANOMALY
present or absent 

Pre-auricular pit



Brushfield spots



Are these low set ears? 



Am J Med Genet
January 2009



Low set ears

Upper insertion of the ear to the scalp 
below an imaginary horizontal passing through the inner canthi 
and extend that line posteriorly to the ear

- Independent of size of the ear helix
- Independent of the position of the outer canthi

(upslant – downslant)



Standard terminology : HUMAN PHENOTYPE ONTOLOGY



ONTOLOGY



How do you call this feature ? 



Anomaly or common variant ? 

1. Prevalence in the reference population

Is this an anomaly ? 

How do you describe this ? 



prevalence in reference population
< or = 4% => anomaly
more than 4% => common variant

By definition : 

Remarks :  
- no scientifc reason for a cut-off value of 4%
- recently a cut-off value of 2,5% has been suggested

(Hennekam et al. AJMG 2013)



Reference prevalence figures ? 

remark : prevalence figures may differ according to
- ethnicity
- age => newborns –> use other references



Prevalence may depend on the age



Prevalence 26,3 %

Common variant or rare anomaly ? 



Cutaneous syndactyly
Definition: A soft tissue continuity in the A/P axis 
between adjacent foot digits that involves 
at least half of the P/D length of one of the two involved digits. 
Objective

prevalence : 
0,4%

NORMAL



Common variant or rare anomaly ? 

Hair, Frontal Upsweep
Definition: Upward and/or sideward growth of anterior hair
subjective
Replaces: Cowlick, which may be considered pejorative

prevalence : 
15,8%



Clinodactyly
Definition: A digit that is laterally curved in the plane of the palm
subjective
Comment: The curvature in this term is restricted to the
phalanges and does not refer to deviation at the MCPJ/MTPJ
Typically involves an abnormally shaped middle phalanx, but this is not 
obligate.

prevalence : 
3,6%

Common variant or rare anomaly ? 



Camptodactyly
Definition: The distal and/or proximal interphalangeal joints of the finger(s) 
cannot be extended to 180by either active or passive extension 



three major palmar creases

1. Distal transverse crease
from the radial side of the hand 
proximal to the base of the index finger or the second interdigital space 
and extends toward the ulnar side of the palm.

2. Proximal transverse crease
begins on the radial (anterior) side of the palm in the first interdigital space 
and extends across the palm towards, 
but does not typically reach, the ulnar side of the palm.

3. Thenar transverse crease 
One end is typically coincident with the radial part of the proximal transverse crease 
and extends proximally toward the wrist.

1

2

3



Palmar Crease, Single Transverse
Definition: The distal and proximal transverse palmar creases are
merged into a single transverse palmar crease objective

prevalence : 
- unilateral 2,3%
- bilateral 1%

Common variant or rare anomaly ? 



1. Prevalence in the reference population
2. Familial occurrence

Common variant or rare anomaly ? 



1. Prevalence in the reference population
2. Familial occurrence
3. Special subtypes

Common variant or rare anomaly ? 

“V”-shaped 2-3 syndactyly

As seen in Smith-Lemli-Opitz



1. Prevalence in the reference population
2. Familial occurrence
3. Special subtypes

Common variant or rare anomaly ? 

POSTAXIAL POLYDACTYLY

TYPE A 
a fully formed digit

Type B (digitus minimus)
a pedunculated, non-articulating, 
non-functional appendage).

Isolated in 95% of affected newborns !
Often familial
Common in Africa (1,8% vs 0,12% in Caucasians) 

more often indicative
of a syndrome



1. Prevalence in the reference population
2. Familial occurrence
3. Special subtypes
4. Acquired anomalies

Common variant or rare anomaly ? 



hypotelorism hypertelorism
abnormal = mean +/- 2SD

2. CONTINUOUS features
objective & measurable

normal

Distance between the eyes



Anomaly or common variant ? 

Normal values = reference charts



distance between the pupillae

NOT ADEQUATE FOR AFRICANS ! 



Normal interpupillary distance

But eyes are not ‘normal’ ? 



Distance between inner canthi (ICD) Distance between external canthi (OCD)



Normal interpupillary distance, but ….

Increased ICD
= lateral placement of inner canthi

= dystopia canthorum



hypertelorism

Hypertelorism? 

Telecanthus

Telecanthus
and hypertelorism? 



hypertelorism

Hypertelorism? 

Telecanthus

Telecanthus
and hypertelorism? 



Which of these children has true hypotelorism ? 

A B C

PITFALLS



Large ears ? 

Absolute value : no
Relative to microcephalic head circumference : yes

Pitfalls
CONTEXT IS IMPORTANT ! 



Head circumference in adults
Correction for height (>16j)

Bushby.. Arch Dis Child 1992 Oct;67(10):1286-7



Philtum
- Length
- smoothness

Pitfalls
1. Context is important – relative versus absolute values
2. Neutral expression of the face 



Midfacial 
hypoplasia

Prominent
midfacies 

2. CONTINUOUS features
subjective

= not (easily) measurable

normal









Downslant position of the eyes

upslant position of the eyes



Proptosis
An eye that is protruding anterior to the plane of the
face to a greater extent than is typical 
Subjective
Synonym = prominent eyes

Eye, Deeply Set
An eye that is more deeply recessed into the plane of the
face than is typical
Subjective
Synonym = sunken eyes



Deep plantar grooves



What is the value of minor anomalies? 

1. Dysmorphism = multiple minor anomalies

eumorph dysmorph

2. Number of minor anomalies correlates with risk of a major anomaly
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MINOR ANOMALIES AND MAJOR MALFORMATIONS

K. Devriendt & M. Holvoet in school for children with ID
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dysmorphic = 3 or more

MINOR ANOMALIES AND MAJOR MALFORMATIONS : abnormal development



3 or more

Hennekam R. Seminar Fetal Neonat Medicine 2011:109-13.

Risk for a major malformation depends on number of minor anomalies
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minor anomalies and major malformations : chance of reaching an etiological diagnosis

N° children
% major malformations

N° minor
anomalies

dysmorphism = 3 or more
= aid in reaching a diagnosis



“No one supposes that all the individuals of the 

same species are cast in the very same mould. 

These individual differences are highly important

for us, as they afford materials for 

natural selection to accumulate.”

Charles Darwin : The Origin of Species, 1859

“ These individual differences are highly important

for us, as they afford the dysmorphologist

to reach an etiological diagnosis”

Klinisch Geneticus 2024





two children with autism spectrum disorder

Who is most likely to get an etiological diagnosis ? 



The science behind the art of dysmorphology


