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1. Review genetic testing orders… in EPIC!
2. Discuss the discipline of dysmorphology and how to approach these 

findings clinically.
3. Introduce appropriate terminology for both typical features and 

dysmorphic features.

No disclosures.

Objectives



Genetic 
Testing 
Review
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• Most common order in the 
NICU: Symptom-driven 
comprehensive genomic 
analysis

• With this selection, new 
required fields pop up for 
parent names and MRNs

• PLEASE do not change the 
release from “Manual release 
only”

What do we order now?

Presenter
Presentation Notes
This is the exact same thing as our symptom-driven NGS that we were ordering in cerner
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• Name of the order because it includes DNA-based tests and the 
microarray, which is a chromosome test
• This does not mean that the baby has a microarray pending!
• These tests are lumped together because the sample should be collected in a 

lavender top (EDTA) tube

• DNA isolation is still an option
• Add on ordering from a previously obtained sample is available

• New box to select the Genetic Counselor who is following the patient

Molecular/Microarray
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• Cord blood can be a great 
option if the baby is not 
going to have access or 
other labs

• Cord blood samples can be 
affected by maternal cell 
contamination and may 
need additional processing

A Note about Samples…
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• The order is still “Cytogenetics, Blood”
• This testing is used for FISH and karyotypes
• For FISH, type in the chromosome of consideration

• 13, 18, 21, X, Y

• Different tube is used for sample collection -> Green top, sodium 
heparin tube 

Cytogenetics



Dysmorphology
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• Term coined in the 1960s by Dr. David W. Smith
• Discipline of clinical genetics that studies and attempts to interpret 

the patterns of human growth and structural defects
• Historically, the main tool for diagnosis of a genetic disorder

• In practice: explaining abnormal physical features by understanding 
the abnormal morphogenesis or anatomical development

What is Dysmorphology?

Presenter
Presentation Notes
Dr. Smith’s definition: the study of, or general subject of abnormal development of tissue form

Basically, using clues of physical features combined with the symptoms present to better understand a patient
Lots of pattern recognition -> we have a ton of textbooks to help us try to identify what is going on with our patients. 

I refer to Genetics as the next top model of medicine -> we judge people’s appearances to try to find a diagnosis
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• Goal is to standardize findings as much as possible
• Measurements can be helpful
• Research project in 2009 by an international group of dysmorphologists
• Six articles published in AJMG

Terminology

Presenter
Presentation Notes
Standard terms are helpful for the more common findings -> there are still some very rare findings
Each article focused on a different region, such as eyes or ears

Now, this information is accessible online, so that you can easily try to find the feature that you are seeing. 

elementsofmorphology.nih.gov/index.cgi




Conversations 
in Practice
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Compare to parents
Are features familial?

Other symptoms
What is else is going on with the patient?

Abnormal exam
Has the anterior fontanelle closed early?
Do you feel a big spleen and/or liver?
Is muscle tone abnormal?

Striking Features

Presenter
Presentation Notes
- Some parents will try to attribute abnormal features to a familial trait. A lot of times, I let that ride. It’s a comfort mechanism, and since testing will take some time, it may be better to not worry parents excessively.
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• Address other features first
• Delays
• Growth differences
• Congenital anomalies

• Concern for a structural issue
• Head shape concerning for craniosynostosis
• Micrognathia concerning for feeding difficulties

• Age and cognitive status of the child matter
• Role of Genetics -> Looking for clues on the physical exam

• That includes facial features too

What to Say

Presenter
Presentation Notes
In general, this conversation is much more productive and smoother with other issues. 
Genetic testing is not good for just dysmorphic features -> Other findings need to be present too
Our culture is so appearance based -> depending on age and cognitive status of the patient, this is a very hard conversation that can have lasting scars
Dysmorphology has changed quite a bit. Instead of basing the diagnosis on dysmorphology, we can sometimes use features to correlate clinically.

DO NOT CALL ME ONLY FOR DYSMORPHIC FEATURES

Bottom line: the kids in TikTok and the ones referred to our clinic who ended up with a diagnosis  all had other health and or developmental concerns. 
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• If you are concerned about a baby being dysmorphic, do not place a 
consult only for this indication.
• Is the baby growth restricted, are congenital anomalies present, is the head 

shape or anterior fontanelle abnormal, etc.? 

• Do not tell the parents that we are consulted only because of 
dysmorphic features.

• Ethnicity and race greatly affects morphology.
• Facial features do NOT provide prognostic information. 
• Please be kind -> we are ALL dysmorphic!

• No FLK…

Helpful Considerations

Presenter
Presentation Notes
Consider this: do you think I can do genetic testing on an outpatient basis solely for dysmorphic features and get insurance to cover this? 

I cannot tell you how many parents come to my clinics so panicked about how their children look after hearing about all the physical differences that were identified at the outside NICU.




Terms



Periorbital Region
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Landmarks
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Palpebral Fissures

Eyes

18

Spacing

Down-slanting

Up-slanting

Hypertelorism

Hypotelorism

Epicanthic Fold

Deeply set

Other Findings

Presenter
Presentation Notes
Epicanthic fold: fold of skin starting above the medial aspect of the upper eyelid and arching downward to cover, pass in front of and lateral to the medial canthus

Deeply set eyes: eyes positioned more deeply recessed into the plane of the face than is typical
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Eye Spacing

19
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Eyebrows and Eyelashes

20

Highly Arched

Straight

Sparse Eyelashes

Prominent Eyelashes

Long Eyelashes

Thick

Synophrys

Presenter
Presentation Notes
Highly arched: Most eyebrows have some arch with down turning medially and laterally. We know of no normative data for eyebrow arching. Identifying this feature is dependent on the experience of the observer. It may help to closely compare the shape/arching with that of siblings and parents.

Straight: An eyebrow that extends straight across the brow, without curve

Synophrys: Meeting of the medial eyebrows in the midline

Thick Eyebrows: Subjective: Increased density/number and/or increased diameter of eyebrow hairs
Comments:Thickness can be regional (medial, middle (central), lateral) or total. These modifiers should be incorporated into the term, when appropriate.


Sparse eyelashes: atrichia or hypotrichosis; may be abnormally formed eyelashes

Prominent eyelashes: Eyelashes that draw the attention of the viewer due to increased density and/or length and/or curl without meeting the criteria of trichomegaly

Long eyelashes: Objective: Mid upper eyelash length >10 mm�Subjective: Increased length of the eyelashes






Ears
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Landmarks

22

Presenter
Presentation Notes
�- Antihelix:A Y-shaped curved cartilaginous ridge arising from the antitragus and separating the concha, triangular fossa, and scapha. The antihelix represents a folding of the conchal cartilage and it usually has similar prominence to a well-developed helix. The stem (the part below the bifurcation) of the normal antihelix is gently curved and branches about two thirds of the way along its course to form the broad fold of the superior (posterior) antihelical crus, and the more sharply folded inferior (anterior) crus. The inferior and superior crura of the antihelix can vary both in volume and degree of folding.Antihelix, Inferior Crus:The lower cartilaginous ridge arising at the bifurcation of the antihelix that ends beneath the fold of the ascending helix, and separates the concha from the triangular fossa. The inferior antihelical crus runs in an anterior and slightly superior direction, is usually sharply defined, and appears less variable than its superior counterpart. A synonym is anterior crus of the antihelix.Antihelix, 
- Superior Crus:The upper cartilaginous ridge arising at the bifurcation of the antihelix that separates the scapha from the triangular fossa. The superior crus runs in a superior and slightly anterior direction and is usually less sharply folded than the lower portion and inferior crus. A synonym is the posterior crus of the antihelix.
- Antitragus:The anterosuperior cartilaginous protrusion lying between the incisura and the origin of the antihelix. The anterosuperior margin of the antitragus forms the posterior wall of the incisura.
- Concha:The fossa bounded by the tragus, incisura, antitragus, antihelix, inferior crus of the antihelix, and root of the helix, into which opens the external auditory canal. It is usually bisected by the crus helix into the cymba superiorly and cavum inferiorly.
- Frankfurt Horizontal:A plane connecting the lowest point on the lower margin of each orbit and highest point on the upper margin of the external auditory meatus [Farkas, [1981]]. The Frankfurt horizontal or Frankfurt plane is used as the general horizontal plane of the head and as reference point for other planes and structures.
- Helix:The outer rim of the ear that extends from the superior insertion of the ear on the scalp (root) to the termination of the cartilage at the earlobe. The helix can be divided into three approximate parts: the ascending helix, which extends vertically from the root; the superior helix, which begins at the top of the ascending portion, extends horizontally and curves posteriorly to the site of Darwin tubercle (vide infra); the descending helix (sometimes called posterior), which begins inferior to Darwin tubercle and extends to the superior border of the earlobe. The lower portion of the posterior part is often non-cartilaginous. The border of the helix usually forms a rolled rim but the helix is highly variable in shape. Lange [1966] developed a graphic classification of folding variants.Helix, 
- Crus:The continuation of the anteroinferior ascending helix, which extends in a posteroinferior direction into the cavity of the concha above the external auditory meatus (Figure. 1). The average crus helix extends about one half to two thirds the distance across the concha. A synonym is crista helicis.
- Lobe:The soft, fleshy, inferior part of the pinna. It is bounded on its posterosuperior border by the end of the descending helix, on the anterosuperior border by the inferior border of the antitragus and superiorly by the incisura. The earlobe is highly variable in size and in the degree of attachment of the anteroinferior portion to the face.Scapha:The groove between the helix and the antihelix.
- Tragus:A posterior, slightly inferior, protrusion of skin-covered cartilage, anterior to the auditory meatus. The inferoposterior margin of the tragus forms the anterior wall of the incisura.
- Triangular Fossa:The concavity bounded by the superior and inferior crura of the antihelix and the ascending portion of the helix.
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Ears

23

Darwinian Notch

Overfolded Helix Underfolded Helix

Absent Tragus

Prominent Tragus

Preauricular TagPreauricular Pit

Ear Lobe Crease

Presenter
Presentation Notes
- Darwinian Notch: Small defect of the helical fold that lies at the junction of the superior and descending portions of the helix
Overfolded Helix:  Excessive curling of the helix edge, whereby the free edge is parallel to the plane of the ear
Underfolded Helix: Underdevelopment of the helix that either affects the entire helix, or is localized -> I learned this more as a thinned helix
Absent Tragus: Lack of convexity or prominence of the contour of the ridge between the bottom of the incisura and the confluence of the ascending helix and crus helix
Prominent Tragus: ncrease posterolateral protrusion of the tragus (Figs. 2 [line 3] from Tragus, Absent and d from the Figure to the right)
Preauricular pits and tags: Small indentation anterior to the insertion of the ear
Comments:The location of these pits is the plane of fusion of the first branchial cleft [Wood-Jones and I-Chuan, [1933]]
- Preauricular tag: Small non-cartilaginous protrusion anterior to the insertion of the ear
Comments:The location of these tags is the plane of fusion of the first branchial cleft [Wood-Jones and I-Chuan, [1933]]. At times it can be a challenge to distinguish other pedunculated lesions in this area; specifically duplications of ear components, 

Ear lobe crease: Sharply demarcated, typically linear and approximately horizontal, indentations in the outer surface of the ear lobe
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Ear Placement

24

Presenter
Presentation Notes
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

Objective: Angle formed by the line perpendicular to the Frankfurt plane and the medial longitudinal axis of the ear (the two most remote points of the ear) greater than 2 SD above the mean for age

Frankfurt Horizontal:A plane connecting the lowest point on the lower margin of each orbit and highest point on the upper margin of the external auditory meatus [Farkas, [1981]]. The Frankfurt horizontal or Frankfurt plane is used as the general horizontal plane of the head and as reference point for other planes and structures.




Nose
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Landmarks

26

Presenter
Presentation Notes
Nasal Root:The most depressed, superior part of the nose along the nasal ridge.
Nasion:The midline point just superior to the nasal root overlying the naso-frontal suture.Nasal Bridge:A saddle-shaped area that includes the nasal root and the lateral aspects of the nose. It lies between the glabella and the inferior boundary of the nasal bone, and extends laterally to the inner canthi.
Nasal Ridge:The midline prominence of the nose, extending from the nasal root to the tip (also called the dorsum of the nose).
Nasal Base:An imaginary line between the most lateral points of the external inferior attachments of the alae nasi to the face.
Nasal Tip:The junction of the inferior margin of the nasal ridge and the columella. Commonly, it is the part of the nose furthest from the plane of the face. In rare circumstances, such as markedly prominent and convex nasal profiles, other parts of the ridge may be further removed from the facial plane.
Ala:The tissue comprising the lateral boundary of the nose, inferiorly, surrounding the naris.
Columella:The tissue that links the nasal tip to the nasal base, and separates the nares. It is the inferior margin of the nasal septum.
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Nose

27

Low Hanging Columella Anteverted Nares

Wide Nasal Bridge

Bulbous Nose

Thick Ala Nasi

Presenter
Presentation Notes
Low Hanging Columella: Columella extending inferior to the level of the nasal base, when viewed from the side
Anteverted Nares: Subjective: Anteriorly-facing nostrils viewed with the head in the Frankfurt horizontal and the eyes of the observer level with the eyes of the subject
Comments:The tip of the nose is upturned and is positioned superiorly to the nasal base, allowing the nares to be easily visualized from the front. With maturation and growth of the nasal ridge and tip, the nares usually become more downwardly directed.
- Wide or broad nasal bridge: Increased breadth of the nasal bridge
Comments:Care should be taken to distinguish between increased width of bone and Fullness of paranasal tissue. A wide nasal bridge should be distinguished from Telecanthus and Hypertelorism [Hall et al., [2009]] (Fig. 2). A wide nasal bridge can be either prominent or depressed, which should be coded separately.
- Bulbous nose: Subjective: Increased volume and globular shape of the anteroinferior aspect of the nose
Comments:This is a bundled term, but as it is useful in practice it is kept here. This alteration of size and shape may be limited to the tip, but may involve the lower third of the nose. If only the width of the nasal tip is increased this should be coded as Broad nasal tip.
- Thick Ala Nasi: Increase in bulk of the ala nasi





Mouth
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Landmarks

29
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Mouth

30

Macrostomia

Microstomia

Thin Upper 
LIp

Macroglossia

Presenter
Presentation Notes
Macrostomia: Objective: Distance between the oral commissures more than 2 SD above the mean��Subjective: apparently increased width of the oral aperture
Comments:The width of the mouth varies with facial movement and must be assessed when the subject has a relaxed (neutral) face. This term replaces macrostomia, large mouth, and large oral aperture because these terms imply a wide and open mouth. The term should not be used to describe a patient with a lateral oral cleft.

Microstomia: Objective: Distance between the commissures more than 2 SD below the mean��Subjective: apparently decreased width of the oral aperture
Comments:The width of the mouth varies with facial movement and must be assessed when the subject has a relaxed (neutral) face. This term replaces microstomia, small oral aperture, and small mouth because the reduced opening of the mouth is secondary to reduced width.

Thin upper lip: Objective: Height of the vermilion of the upper lip in the midline more than 2 SD below the mean��Subjective: apparently reduced height of the vermilion of the upper lip in the frontal view

Macroglossia: Subjective: Increased length and width of the tongue
Comments:Normal standards do not exist. Large size usually leads to protrusion of the tongue. This is an acknowledged bundled term, but due to its frequent usage and relative paucity of situations that would call for separate individual assessments of tongue dimensions, the bundled term is retained. Micrognathia may give the false appearance of a large tongue.
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Teeth

31

Macrodontia

Microdontia

Dental Crowding

High Palate

Cleft Uvula

Absent Uvula



Hands and Feet

32
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Camptodactyly: The 
DIPJ and/or PIPJ of the 
fingers cannot be 
extended to 180 by 
either active or passive 
extension

Hands

33

• Clinodactyly: A digit 
that is laterally curved 
in the plane of the 
palm

• Fetal Fingertip Pads: A 
soft tissue prominence 
of the ventral aspects of 
the fingertips or toe tips 

• Tapered Fingers: The 
gradual reduction in 
girth of the digit from 
proximal to distal
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Polydactyly

34
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Feet
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Rocker-bottom foot: The presence 
of both a "prominent heel" and a 
"convex contour of the sole"

Overlapping Toes: Describes a foot 
digit resting on the dorsal surface of 
an adjacent digit when the foot is at 
rest

Sandal Gap: A widely spaced gap 
between the first toe (the great toe) 
and the second toe

Pes Cavus: The presence 
of an unusually high 
plantar arch

Pes Planus: A foot where 
the arch is in contact with 
the ground or floor when 
the individual is standing
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Deep Plantar Crease: 
Narrow, paramedian 
longitudinal 
depressions in the 
plantar skin of the 
forefoot

Creases 
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Single Palmar Crease: 
The distal and proximal 
transverse palmar 
creases are merged 
into a single transverse 
palmar crease

• Bridged Palmar 
Crease: A crease that 
connects the 
proximal and distal 
transverse palmar 
creases

• Absent Palmar 
Crease: The absence 
of a major crease of 
the palm (distal 
transverse crease, 
proximal transverse 
crease, or thenar 
crease)
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Thick Nails: Nail 
that appears thick 
when viewed on 
end

Nails

37

• Small Nails: A nail 
that is diminished in 
length and width • Concave Nails: The natural 

longitudinal (P/D) convex 
arch is not present or is 
inverted (spoon-shaped)

• Nail Pits: Small (typically about 1 
mm or less in size) depressions 
on the dorsal nail surface

• Clubbing 



Head and Face

38
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Landmarks and Anatomy
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Dolichocephaly: increased antero-
posterior length of the head compared 
to width

Head Shape

40

• Brachycephaly: shortened 
antero-posterior length of the 
head compared to width

• Trigonocephaly: wedge-shaped, or 
triangular head, with the apex of 
the triangle at the midline of the 
forehead and the base of the 
triangle at the occiput

• Turricephaly: tall head relative 
to width and length

Presenter
Presentation Notes
There are more precise measurements of these that you can do

Important to ensure that fontanelles are open in an infant -> could be a sign of craniosynostosis
If your patient is an infant, a head CT with 3D reconstruction may be in order to ensure that one of the sutures is not closing inappropriately
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Cloverleaf skull: Trilobar skull 
configuration when viewed from 
the front or behind

Head Shape

41

• Plagiocephaly: Asymmetric head 
shape, which is usually a 
combination of unilateral 
occipital flattening with 
ipsilateral frontal prominence, 
leading to rhomboid cranial 
shape

• Macrocephaly: Occipitofrontal (head) 
circumference greater than 97th centile 
compared to appropriate, age matched, sex-
matched normal standards

• Microcephaly: Occipito-frontal (head) 
circumference (OFC) less than 3rd centile 
compared to appropriate, age matched, 
normal standards
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Coarse

Face

42

• Triangular

• Long

Presenter
Presentation Notes
Coarse features are an impression or gestalt. 
: absence of fine and sharp appearance of brows, nose, lips, mouth, and chin, usually because of rounded and heavy features or thickened skin with or without thickening of subcutaneous and bony tissues
Long: apparent increase in the height (length) of the face
Triangular:as viewed from the front, facial contour shows breadth at the temples and tapering to a narrow chin


Wallace Shawn
Alan Ruck
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Midface retrusion

Face

43

• Prominent Nasolabial Fold

• Malar Flattening

• Underdeveloped 
Nasolabial Fold

Presenter
Presentation Notes
Midface retrusion: posterior positioning and/or vertical shortening of the infraorbital and perialar regions, or increased concavity of the face and/or reduced nasolabial angle

Prominent nasolabial fold: Exaggerated bulkiness of the crease or folk of skin running from the lateral margin of the nose, where the nasal base meets the skin of the face, to a point just lateral to the corner of the mouth

Malar Flattening: underdevelopment of the malar process of the maxilla
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Micrognathia: Apparently 
reduced length and width 
of the mandible when 
viewed from the front but 
not from the side

Jaw

44

• Retrognathia: Posteriorly 
positioned lower jaw, which 
is set back from the plane of 
the face when viewed from 
the side but not from the 
front

• Prognathism: Anterior 
protrusion of the 
mandibular alveolar 
ridge beyond the 
vertical plane of the 
maxillary alveolar 
ridge, best appreciated 
in profile
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We are all Dysmorphic
45

Presenter
Presentation Notes
We all have unique features! Look at the celebrities that were included as part of the analysis. I had to learn my own dysmorphology exam in residency, and I’d argue that I’m doing okay with my low set ears and deep set eyes. 

Conversations about appearance are challenging. Be mindful about what you’re saying and focus on the more pressing concerns. 
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