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Lecture 77: Development of the Face

Embryology e Visual revision edition — final embryology lecture

COLOUR CODE USED THROUGHOUT THESE NOTES

PRIMARY PALATE / LIP SECONDARY PALATE TONGUE / CLEFT NEURAL CREST / ARCHES CARE

LEARNING OBJECTIVES — tick off as you go

[0 Name the five facial prominences and their derivatives.

[0 Describe formation of the lip, primary and secondary palate.

[0 Explain cleft lip and palate — types, risks, care pathway and counselling.

[ Describe tongue development and innervation; review the pharyngeal arches.

[0 Recognise Pierre Robin, Treacher Collins, 22g11.2, fetal alcohol and other facial syndromes.

1 Five Prominences

IN ONE LINE: Frontonasal + paired maxillary + paired mandibular prominences meet around the stomodeum
(weeks 4-8). Bone and connective tissue = neural crest; muscles = mesoderm.

Face: five prominences meet (weeks 4-8)

FRONTONASAL

stomodeumn

o -
MANDIBULAR

~

. Frontonasal

forehead, nose bridge

Medial nasal (MN)
philtrum, primary palate, premaxilla

Maxillary (x2)
cheeks, lateral upper lip, SECONDARY palate

Mandibular (x2)
lower jaw and lip

CLEFT LIP

medial nasal + maxillary fail to fuse (by ~week 7)

. CLEFT PALATE

palatal shelves fail to fuse (weeks ~7-10)

Figure 1. Facial prominences (from Lecture 52).

Week Event
4 Prominences appear
5 Nasal placodes -
pits
Medial nasal
6

prominences fuse

‘ Detail ‘
Oropharyngeal membrane breaks down
Medial and lateral nasal prominences ring the pits
Intermaxillary segment = philtrum, premaxilla (4 incisors),

primary palate; maxillary prominences fuse with it >
upper lip
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Week Event ‘ Detail ‘

Shelves rise and fuse front = back; soft palate last; meet

/-12 secondary palate the primary palate at the incisive foramen

2 The Palate

Secondary palate — coronal sections (schematic)

Week ~7: shelves hang Weeks ~8-9: tongue drops, Weeks ~9-12: shelves FUSE
VERTICALLY beside the tongue shelves flip HORIZONTAL (front — back) + with septum

nasal nasal
septum septum

nasal cavity

a>

r secondary palate

tongue

oral cavity

Anything that stops the shelves lifting (small jaw holding the tongue up — Pierre Robin), growing, or fusing — CLEFT PALATE.

Figure 2. Palatal shelves lift and fuse.

The palate from below — where clefts happen (red = cleft; schematic)

NORMAL CLEFT LIP (unilateral) CLEFT PALATE only UNILATERAL CLP BILATERAL CLP
primary (orange) + secondary (blue) medial nasal + maxillary palatal shelves fail to fuse lip + alveolus + palate — premaxilla floats free
palate meet at the INCISIVE FORAMEN prominences fail to fuse; (behind the incisive feramen); commonest cleft type (midline segment)
left > right; boys > girls girls > boys: more syndromic

Figure 3. Cleft types from below.

MNEMONIC / MEMORY HOOK

'Lip = Lateral to the philtrum (medial nasal ¢> makxillary); Palate = Plates (shelves) in the midline.' In front
of the incisive foramen = primary; behind = secondary.

3 Cleft Lip and Palate

Feature Key points ‘
All clefts ~1 in 700 births; CL £ P more in boys (left > right); isolated CP more in
Frequency . .
girls and more often syndromic
. Family history, smoking (~30% 1), alcohol, antiepileptics (phenytoin, valproate,
Risk factors . . .
topiramate), maternal diabetes, obesity, low folate
syndromes T13,T18, 22g11.2, Van der Woude (IRF6 — lip pits), Stickler (COL2A1 —

myopia, joints), Pierre Robin
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Feature ‘ Key points ‘

Problems Feeding (no seal for suction — special bottles), glue ear (Eustachian tube),
speech, teeth

Submucous CP Bifid uvula, notch in the hard palate, muscle gap — nasal speech, found late
Isolated CLP: ~3-5% with one affected sibling or parent; higher with more

Recurrence

relatives

Cleft care pathway — UK regional cleft centres (approximate timings)

Antenatal Birth ~3 months 6-12 months Childhood ~8-11years Teens
20-wk scan: lip feeding (special LIP repair PALATE repair hearing (glue ear), ALVEOLAR bone graft jaw surgery,
seen, palate often bottles); check the (before speech develops) speech therapy, (before canine erupts) Nose revision
missed — cleft team palate at the dental care if needed
newborn exam
Figure 4. Cleft care pathway.
ANTENATAL COUNSELLING PREVENTION

¢ Cleft lip is usually seen at the 20-week scan;
isolated cleft palate is often missed

¢ Detailed scan (heart, brain, limbs) + 3D views;
offer karyotype/microarray if other findings

¢ Refer to the regional cleft team antenatally
¢ [solated cleft: excellent long-term outcome

4 Tongue and Pharyngeal Arches

Stop smoking; avoid alcohol

Pre-pregnancy antiepileptic review

Periconceptional folic acid (modest cleft benefit;

main aim NTDs)
Good diabetes control

The tongue — four arches, five nerves

ANTERIOR %
arch 1 (lingual swellings)

-~

= =
S——— e~

. Anterior %
touch: LINGUAL (V3) » taste: CHORDA TYMPANI (VII)

. Posterior %
touch + taste: GLOSSOPHARYNGEAL (IX) (arch 3 overgrows arch 2's copula)

. Root / epiglottis
VAGUS (X) — internal laryngeal

sulcus terminalis . MUSCLES

occipital SOMITES = HYPOGLOSSAL (XI1) (palatoglossus: X)

foramen caecum

(thyroid starts here)
POSTERIOR % — arch 3

root — arch 4

. Tongue-tie
short frenulum; frenotomy only if feeding is affected

Figure 5. Tongue origins and nerves.
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Pharyngeal arches — who makes what

ARCH CARTILAGE / BONE MUSCLES (mesoderm) NERVE
B 2 ~N ~
1 sp:‘:::i‘w S :jirgﬂr;re":_mlghlEauf.rlnl:ﬁgﬁ).Ie MASTICATION, ant. digastric, mylohyoid, Trigeminal
mandibular e e ) tensor tympani, tensor veli palatini (V2,v3)
. A -
Y ™~ ™
Reichert's cartilage — STAPES, styloid, FACIAL EXPRESSION, post. digastric, Facial
stylohyoid lig., LESSER horn + upper hyoid stylohyoid, STAPEDIUS Vi)
AN A S
™~ N ™
GREATER horn + lower body of hyoid Stylopharyngeus Bl
pharyngeal (1X)
AW J J
™~ ~ ™
LARYNGEAL cartilages (thyroid, cricoid, 4: pharyngeal constrictors, cricothyroid Vagus (X)
arytenoids...) — lateral plate mesoderm* 6: intrinsic laryngeal muscles 4 SLN » 6 RLN
_J/ A -/
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Arch SKELETON + connective tissue = NEURAL CREST (arches 1-3). Arch MUSCLES = head mesoderm. *Laryngeal cartilages: mostly lateral plate mesoderm (Langman).

Figure 6. Pharyngeal arch derivatives (from Lecture 50).

e Arch 1 (V): Meckel's cartilage - malleus, incus; the mandible forms as membrane bone around it (not from
the cartilage). Arch 2 (VII): stapes, styloid, lesser horn of hyoid, facial muscles. Arch 3 (IX): greater horn of
hyoid, stylopharyngeus. Arches 4 + 6 (X): laryngeal cartilages (classically — newer work suggests lateral-plate
mesoderm) and laryngeal muscles.

5 Facial Syndromes

Facial syndromes and sequences to recognise

~
PIERRE ROBIN sequence TREACHER COLLINS (TCOF1, AD)
small jaw — tongue falls back — U-shaped cleft palate; arch 1-2 crest failure: small jaw + cheekbones, down-slanting
airway obstruction — prone / nasopharyngeal airway; Stickler eyes, lower-lid notches, ear defects, conductive deafness

J

N\
HEMIFACIAL MICROSOMIA / Goldenhar 22q11.2 DELETION
one-sided arch 1-2 underdevelopment: ear tags, small ear, cleft/velopharyngeal insufficiency, conotruncal heart disease,
jaw; + vertebral defects, epibulbar dermoid (Goldenhar) low calcium, thymic hypoplasia, learning difficulties

J

~
FETAL ALCOHOL SYNDROME HOLOPROSENCEPHALY face
smaooth philtrum, thin upper lip, short palpebral fissures, cyclopia, single nostril, midline cleft, close-set eyes —
+ growth restriction, small head, neurodevelopmental problems ‘the face predicts the brain® (SHH, T13)

_ J

Figure 7. Syndromes and sequences.

¢ Choanal atresia: bucconasal membrane persists; bilateral = cyclical cyanosis relieved by crying; CHARGE.
Nasal bone absent on profile view = T21 marker.

% PEARL

Cleft lip = medial nasal + maxillary prominences fail to fuse (boys, left). Cleft palate = shelves fail to fuse
(girls, more syndromic).

Pierre Robin = small jaw - tongue up -» shelves can't rise - U-shaped cleft + airway problems.
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6 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

5 Wk 4-8 Wk 7-12 ~1in 700

Facial prominences Face forms Secondary palate fuses Clefts
~30% ~3-5% ~3 mo 6—-12 mo
Smoking 1 cleft risk Sibling recurrence Lip repair Palate repair

HIGH-YIELD CHECKLIST

[0 Frontonasal + 2 maxillary + 2 mandibular; crest mesenchyme.

Medial nasal prominences - intermaxillary segment - philtrum, premaxilla, primary palate.
Secondary palate from maxillary shelves; incisive foramen.

Cleft lip vs cleft palate — mechanism, sex, syndromes.

Risks: smoking, alcohol, phenytoin/valproate/topiramate, diabetes, family history.

Care: lip ~3 mo, palate 6-12 mo, bone graft ¥8-11 y; hearing + speech.

Tongue: V/VII front, IX back, X root, XIl muscles; foramen caecum.

Mandible = membrane bone around Meckel's cartilage.

Pierre Robin, Treacher Collins, Goldenhar, 22q11.2, FAS.

Oooo0oOoo0oooao

Isolated CP often missed on scan; karyotype if other anomalies.

Self-assessment — cover the right-hand column

Question ‘ Answer
Five facial prominences? Frontonasal, 2 maxillary, 2 mandibular

e I Fused medial nasal prominences (intermaxillary

segment)
Mechanism of cleft lip? Medial nasal and maxillary prominences fail to fuse
Landmark between primary and secondary palate? Incisive foramen
Which sex has more isolated cleft palate? Female
Taste nerve to the anterior % of the tongue? Chorda tympani (VII)
Motor nerve to most tongue muscles? Hypoglossal (XII)
Triad of Pierre Robin sequence? Micrognathia, glossoptosis, cleft palate
Gene in Treacher Collins? TCOF1

Smooth philtrum, thin upper lip, short palpebral

Three facial features of fetal alcohol syndrome? .
fissures

7 References
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