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Craniofacial Deformities: Report of Cases

A B O U T  A R T I C L E S U M M A R Y
Muenke syndrome (MS) is the most common syndromic form of craniosynostosis with an 
incidence of 1 in 30,000 births, it corresponds to 8 percent of all craniosynostosis.1, 2 We report a 
data of a 5-year-old male patient with syndromic craniosynostosis and his father. Clinical view of 
patient and his father is analyzed. The 3D computed tomography scans are also discussed. A single 
surgery has been performed as a treatment for coronal craniosynostosis with bilateral frontoorbital 
advancement with bone grafts.
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“A new clinical syndrome is being defined on the basis of 
the molecular finding in 61 individuals.”

—Maximilian Muenke et al, 19971

USA and UK

Сraniosynostosis occurs in approximately 1 in 3,000 
live births and is characterized by the premature fusion 
of one or more cranial sutures resulting in malformation 
of the skull and face. They usually occur as an isolated 
and sporadic anomaly; however, craniosynostosis is a 
component in more than 150 described syndromes.

Muenke syndrome (MS) [OMIM #602849] is the 
most common syndromic form of craniosynostosis with 
an incidence of 1 in 30,000 births, it corresponds to 8% 
of all craniosynostosis.1, 2 This condition has autosomal 
dominant inheritance with incomplete penetrance and 
variable expressivity, the classic presentation includes 
unilateral or bilateral craniosynostosis of the coronal 
suture,3, 4 wide thumbs, carpal and tarsal fusion and 
presence of the c.749C> G mutation (p.Pro250Arg ) in 
the FGFR3 gene1, 4-6 affecting more severely women.7 
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The clinical phenotype is heterogeneous and varies 
from few detectable clinical manifestations, “isolated” 
craniosynostosis, to more complex findings that overlap 
with other classic craniosynostosis syndromes such 
as Crouzon syndrome, Pfeiffer or Saethre-Chotzen 
syndrome. Subtle phenotypes with this mutation such 
as macrocephaly or minor facial anomalies have also 
been reported.7, 8 Some individuals heterozygous for 
the mutation in the FGFR3 gene may be clinically and 
radiographically asymptomatic.9

The spectrum of clinical presentation includes 
unilateral or bilateral synostosis of the coronal suture, 
occasionally associated with synostosis of other 
sutures, resulting in maxillary and orbital hypoplasia, 
associated to bone involvement of the extremities. In 
unilateral synostosis, the phenotype is presented with 
plagiocephaly, facial asymmetry (hypoplasia of the 
middle facial third, dystopia, palpebral ptosis, ogee 
palate, cleft lip and/or palate, dental malocclusion and 
mild retrognathia), flattening of the frontal region and 
anterior implantation of the ear. In contrast to bilateral 
synostosis in which the facial phenotype is presented 
with brachycephaly, bulging of the temporal bone 
and facial asymmetry.1-3, 5, 6 Conductive hearing loss 
caused by stenosis or atresia of the external auditory 
canal and/or malformations of the ossicles has been 
described6 and sensorineural hearing loss has been 
related to impaired maintenance of homeostasis of the 
inner ear.10 Additionally, mild osteopenia, scoliosis 
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and changes in the joints have been described without 
compromising size.6 Cognitive development is usually 
normal, although cases with cognitive impairment 
have been described in relation to the presence of 
intracranial hypertension, age of surgical correction, 
socioeconomic status of the family and schooling of the 
child.1 The oral findings described in patients with MS 
include dental crowding, malocclusion, crossbite and 
open bite, probably due to the combined effect of high 
arched palate and the side effects of craniosynostosis 
in the skull, facial bones and dental architecture.4

Patients with syndromic craniosynostosis require 
multidisciplinary management that includes geneticist, 
ophthalmologist, otorhinolaryngologist, pediatrician, 
psychologist, maxillofacial surgeon, and speech therapist.4 

In severe cases of craniosynostosis with elevated 
intracranial pressure, the mainly treatment is the surgery. 
For children with less severe problems, the shaping 
orthoses can help to reorganize the skull to facilitate the 
normal growth of the brain and improve the general 
appearance of the head.11 The surgical correction should 
be ideally done between 6 to 12 months. The surgical 
decision should be made based on the aspects that involve: 
the capacity of brain development for cranial synostosis 
and the repercussion of intracranial hypertension, as 
well as the effects generated by mid-facial hypoplasia on 
the airway, and the commitment of other systems and 
organs.12 

MOLECULAR PHYSIOPATHOLOGY

The family of fibroblastic growth factor receptors (FGFR) 
plays an important role in the craniofacial development 
during endochondral ossification of the skull and face, 
when interrelated with three receptors in the facial 
mesenchyme. FGFR1 is expressed continuously during 
the development of the craniofacial complex, FGFR2 
is expressed exclusively in the mass of the medial 
frontonasal mesenchyme, and FGFR3 is expressed in the 
caudal portion of the frontonasal region and in the lateral 
portion of the maxillary prominences.3, 4 The molecular 
defects in FGFR are related to disorders of the bone 
tissue, due to changes that produce gain-of-function, 
through a ligand in a dependent or independent way. 
Mutations in the FGFR1, FGFR2 and FGFR3 genes are 
mainly associated with syndromic craniosynostosis, 
in which around 500 different syndromes have been 
described, among which the syndromes of Apert, 
Crouzon, Pfeiffer, Beare-Stevenson, Jackson-Weiss, and 
Muenke are highlighted.2, 3 

The mutation c.749C>G (Pro250Arg) responsible for 
MS is one of the most common transversions in humans,6 
with a calculated mutational rate of 8 × 10-6 per haploid 
genome, in addition, there is evidence of the exclusive 
paternal origin of the mutation, as well as the association 
with advanced paternal age.13, 14 Molecular confirmation 

of the Pro250Arg mutation is not only important 
for genetic counseling, also for patient management 
purposes. In the study reported by Thomas et al15 in 
individuals with unicoronal or bicoronal synostosis 
and nonspecific phenotype, it was found that those 
with MS with molecular confirmation tended to require 
reoperation due to increased intracranial pressure after 
surgery.

Case

We report a 5-year-old male patient, product of first 
pregnancy of non-consanguineous parents, with 
history of sensorineural hearing loss in hearing aid 
management and neurodevelopmental delay. Evidence at 
physical examination of brachycephaly with temporary 
overlapping of bones, triangular face, broad forehead, 
broad metopic suture, facial asymmetry (hypertelorism, 
oblique palpebral fissures directed downward, scarce 
eyebrows, palpebral ptosis, mediofacial hypoplasia, 
depressed nasal bridge), auricular pavilions facing 
posterior, nasal wing hypoplasia, flat philtrum, high 
arched palate, microrethrognathia, thin upper lip (Fig 1A 
and B). The rest of the physical examination evidenced 
low height and brachydactyly (Fig 1C).

Computed tomography (CT) with three-dimensional 
reconstruction of the skull showed bilateral synostosis of 
the coronal suture (synonym: coronal synostosis), increase 
of the posterior digital marks, and increase of the space of 
metopic suture (Fig 2).

Regarding the coexistence of craniosynostosis 
and brachydactyly, syndromic craniosynostosis 
was considered. Genomic DNA was isolated from a 
peripheral blood sample to perform the next-generation 
sequencing panel of genes associated with syndromic 
craniosynostosis, this test revealed heterozygous variant 
c.749C>G (p.Pro252Arg) in the FGFR3 gene, previously 
reported as pathogenic associated to MS. The study of 
segregation of the variant exhibited that the father was the 
carrier of the variant, physical evaluation revealed (Fig 3) 
a slight spectrum of the condition with broad forehead, 
brachycephaly, facial asymmetry (hypertelorism, oblique 
palpebral fissures directed downward, scarce eyebrows, 
palpebral ptosis), flat philtrum and thin upper lip.

A single surgery has been performed as a treatment 
for coronal craniosynostosis with bilateral frontoorbital 
advancement with bone grafts. Currently, the patient 
is in multidisciplinary monitoring by geneticist, 
maxillofacial surgeon, neurosurgeon, endocrinologist, 
and otorhinolaryngologist. Comprehensive management 
with language therapies is also indicated.

Discussion

The main characteristic of MS is coronal synostosis that 
can be unilateral or bilateral. Since the syndrome was 
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FIGURE 1. Frontal (A) of a 5-year-old patient with brachycephaly (the shape of a skull shorter than typical skull), triangular face, broad forehead, facial asymmetry (hypertelorism, oblique 
palpebral fissures directed downward, scarce eyebrows, palpebral ptosis, and depressed nasal bridge), flat philtrum, thin upper lip and micrognathia. (Fig 1 continued on next page.)

A
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FIGURE 1 (cont’d). Left side view (B) of a 5-year-old patient with brachycephaly (the shape of a skull shorter than typical skull), triangular face, broad forehead, facial asymmetry 
(hypertelorism, oblique palpebral fissures directed downward, scarce eyebrows, palpebral ptosis, and depressed nasal bridge), flat philtrum, thin upper lip and micrognathia. (Fig 1 
continued on next page.)

B
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FIGURE 1 (cont’d). Photograph of a 5-year-old patient’s hands. (C) A brachydactyly (a shortening of the fingers) is noted.

ACOSTA–GUIO, GARCÍA–ACERO, JIMÉNEZ, AND DUQUE 
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FIGURE 2. (A) Three-dimensional (3D) reconstruction CT scan of the skull evidence bilateral synostosis of the coronal suture, increase of the posterior digital marks. Noted the increase of 
the space of metopic suture. (Fig 2 continued on next page.)

MUENKE SYNDROME

A
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FIGURE 2 (cont’d). 3D reconstruction CT scans of the skull: posterior view (B). The increase of the space of metopic suture (asterisk) is noted. (Fig 2 continued on next page.)
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FIGURE 2 (cont’d). 3D reconstruction CT scans of the skull: left posterolateral view (C). The increase of the space of metopic suture (asterisk) is noted. (Fig 2 continued on next page.)

MUENKE SYNDROME

C
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FIGURE 2 (cont’d). 3D reconstruction CT scans of the skull: left lateral view (D). (Fig 2 continued on next page.)
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FIGURE 2 (cont’d). 3D reconstruction CT scans of the skull: left anterolateral view (E). 

MUENKE SYNDROME

E
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FIGURE 3. Patient´s father. Frontal view with broad forehead, brachycephaly, facial asymmetry (hypertelorism, oblique palpebral fissures directed downward, scarce eyebrows, palpebral 
ptosis), flat philtrum, thin upper lip, and micrognathia. Slight expression of MS related to the son.

ACOSTA–GUIO, GARCÍA–ACERO, JIMÉNEZ, AND DUQUE 
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described for the first time,1 several cases have been 
described5, 6, 16 that have contributed to the broader 
description of the phenotype originally described.

People with Muenke syndrome have the lowest 
incidence of cleft palate among the most common 
craniosynostosis syndromes. However, the high and/
or cleft palate has been reported in some cohorts,4, 17 

therefore, orofacial anomalies should merit clinical 
attention, since palatal alterations cause interference 
with the tensor veli palatini muscle and predispose 
to recurrent and long-term chronic otitis media with 

increased risk of conductive hearing loss, among other 
complications.

The cranial surgical procedure is often delayed until 
facial growth is completed, decreasing the rate of reoperation 
by excessive frontal bulging. Affected individuals with 
significant degrees of orbital hypertelorism will require 
medial accommodation of their orbits through surgical 
osteotomies, a procedure carried out beyond 5 years of 
age to ensure adequate surgical correction. Malocclusion`s 
problems are treated with maxillary and orthodontic 
orthopedics to allow establish an adequate occlusion. 

TABLE 1. Clinical Management Suggested in Individuals With Muenke Syndrome.

Three-dimensional CT images of the skull
Monitoring of measured head circumference and simple CT
Initial skeletal radiographsa

Auditory evoked potentials*
Multidisciplinary evaluationb,*
Sleep study
Neurodevelopment monitoring
Consider teaching supports
Orthodontic/dental evaluation

a Discard associated skeletal anomalies (eg, brachydactyly). 
b Multidisciplinary team should include: neurosurgeon, otorhinolaryngologist, 
ophthalmologist, phonoaudiologist, maxillofacial surgeon, geneticist, psychologist, 
and pediatrician. 
* Perform periodically.

As the occlusion is related to the position of the jaw and 
maxilla, a treatment plan must be formulated not only to 
achieve a normal dental occlusion, but also to optimize the 
aesthetic result of the individual’s appearance.

Historically, the care of individuals with syndromic 
craniosynostosis has focused purely on the correction 
of the cranial defect and the monitoring of neurological, 
ocular and auditory complications. However, the 
literature and this case demonstrate the importance of 
other associated anomalies, which is why it is suggested 
in all cases of craniosynostosis to perform routine oral 
examination and orthodontic evaluations, as well as to 
follow the clinical management suggested in Table 1. 

Given the variable expressivity of the MS and the 
reduced penetrance of the gene, it is recommended 
that the parents of the patients be carefully evaluated by 
radiographic and molecular study to identify the affected 
relatives. The genetic risk of recurrence depends on the 
state of the parents with respect to the variant, if a parent 
has the pathogenic variant FGFR3 p.Pro250Arg, the risk 
of inheriting this variant to their offspring is 50%. When 
the parents are not affected clinically and do not have the 
pathogenic variant, the risk for the offspring is low, but 
not null, due to the possibility of germinal mosaicism. The 
proband’s offspring have 50% risk of inheriting the variant.
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