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Abstract:  

Most often during oral examinations, dentists encounter with abnormal attachments of the 

frenum. These frenal attachments often go unexamined by the dentists during oral 

examination. Frenal attachments are thin folds of mucous membrane that attach the lips to the 

alveolar mucosa and underlying periosteum. However, the presence of multiple frenula can be 

a feature of several inherited syndromes. Ellis-van Creveld (EvC) syndrome, also termed as 

chondroectodermal dysplasia or mesoectodermal dysplasia is a rare inherited genetic disorder 

mainly affecting the ectodermal components. The characteristic features of this syndrome 

include multiple frenula, hypodontia, polydactyly, short stature, cardiac and skeletal anomalies. 

This paper describes one such syndrome that was suspected based on the multiple frenula 

noted on oral examination in a teenage girl and confirmed after noting the presence of other 

co-existing abnormalities. 
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Introduction:  

Ellis-van Creveld (EvC) syndrome, also termed as chondroectodermal dysplasia is a rare 

inherited genetic disorder mainly affecting the ectodermal components.[1,2] The characteristic 

features of this syndrome include multiple frenula, hypodontia, polydactyly, short stature, 

cardiac and skeletal anomalies.[1-3] Multi-modality treatment is necessary to provide care to 

such patients but no permanent cure has been made possible yet. This paper describes one 

such case of an EvC syndrome that was suspected based on the multiple frenula noted on oral 

examination in a teenage girl and confirmed after noting the presence of other co-existing oral 

and systemic abnormalities. 

 

Case presentation: 

A 12-year girl reported to our outpatient services with complaints of missing teeth. Antenatal 

history was non-significant with regular antenatal checkups and she was delivered through a 

Cesarean section at 38 weeks gestation. Past medical history revealed frequent episodes of 

respiratory tract infections and cyanosis noted in the infancy period, surgery for atrial septal 

defect and mitral valve regurgitation at 2 years of age, and multiple corrective surgeries for 

bilateral genu valgum at 7 years of age. Past dental history revealed removal of natal teeth at 1 

month of age due to feeding problems and history of delayed eruption of teeth. 

On clinical examination, patient had a short stature (136 cm) polydactyly with bilateral 6 digit 

hands (hexadactyly), maldeveloped nails and clinodactyly, absent distal crease of thumb, partial 

cutaneous syndactyly of 2nd and 3rd toes, and overriding of the 3rd and 4th toes (Figures 1A-1C).  

 

Figure 1: Photograph showing disproportionate dwarfism (1A), polydactyly with bilateral 6 digit 
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hands (hexadactyly) and dysmorphic nails (1B), partial cutaneous syndactyly of 2nd and 3rd toes, 

and overriding of the 3rd and 4th toes (1C). 

Hypertelorism, flat nasal bridge, convex profile and posterior divergence were noted on extra-

oral examination. Intra oral examination showed multiple labial frenula, generalized 

microdontia, transposition of 12, congenitally missing 31and 41 and retained maxillary 

deciduous second molars. Orthopantomogram and lateral cephalogram confirmed the dental 

anomalies (Figures 2 and 3). With these morphological anomalies, a diagnosis of Ellis-van 

Creveld (EvC) syndrome was made. 

  
Figure 2: Intra-oral photograph showing multiple labial frenula and hypodontia (2A). 

Orthopantomogram and lateral cephalogram confirming the dental anomalies listed (2B,2C). 

 

 
Figure 3: Intra-oral photographs showing generalized microdontia, transposition of 12, 

congenitally missing 31and 41 and retained maxillary deciduous second molars. 
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Discussion:  

Ellis-van Creveld (EvC) syndrome, also termed as chondroectodermal dysplasia or 

mesoectodermal dysplasia, is a rare autosomal recessive disorder mainly affecting the 

ectodermal components such as enamel, nail and hair. EvC is caused by biallelic mutations in 

EVC or EVC2 genes.[4] The gene for EvC syndrome is located on chromosome 4p16.[1,2] EvC or 

EvC2 genes encode transmembrane proteins present in the basal body of the primary cilium 

that promote the hedgehog (Hh) signal transduction.[5] Any impaired Hh signaling in cardiac, 

skeletal and orofacial tissues during embryonic development causes EvC.[4] Recent findings 

have also shown that these primary cilia play a critical role during odontogenesis. EvC being one 

of the rarest ciliopathy, any disruption in the cilia signaling also has an impact on tooth 

development in ciliopathies.[6] Hence these patients typically present with congenitally missing 

teeth, abnormal attachments of the frenum, microdontia and hexadactyly. According to a few 

authors, one of the most important diagnostic characteristic of EvC syndrome is frenum 

hyperplasia.[3] 

Oral manifestations of this syndrome are characteristic. The most constant finding is fusion of 

the anterior portion of the upper lip to the maxillary gingival margin, as a result of which no 

mucobuccal fold exists, causing the upper lip to present a slight V-shaped notch in the middle. 

Other findings include lip-tie, an often-serrated lower alveolar ridge, premature eruption of 

teeth (natal teeth), delayed eruption of teeth, enamel hypoplasia and multiple small alveolar 

notches with dystrophic philtrum.[1,2] Systemic manifestations include disproportionate 

dwarfism, post-axial polydactyly, hidrotic ectodermal dysplasia, congenital cardiac anomalies, 

musculoskeletal anomalies (genu valgum, narrow thorax, sausage shaped fingers) and 

occasionally genitourinary anomalies.[7,8] 

A multi-modality team including dentists, pulmonologists, pediatricians, cardiologists, 

orthopedicians and physiotherapists is necessary to provide care to such patients. However, it 

has to be noted that no definite cure is available for this disease.  

The differential diagnoses of EvC syndrome include those syndromes wherein multiple labial 

frenula are found such as oro-facial-digital syndrome, Pallister-Hall syndrome and Opitz C 

syndrome.9-13 The main differentiating features of each of these syndromes are as follows:  

a) Oral-facial-digital syndrome: X-linked dominant ciliopathy caused by mutations in the 

OFD1 gene.9 Oral manifestations include lobulated tongue, abnormal supernumerary 

frenula, cleft often in the soft palate, malpositioned teeth and may have enamel 

hypoplasia.[10] 

b) Pallister- Hall syndrome: Autosomal dominant inheritance. Findings include 

hypothalamic hamarblastoma, craniofacial anomalies, postaxial polydactyly, endocrine 

dysfunction, short mid-face, flat nasal bridge and anteverted nostrils. Oral 
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manifestations include micrognathia, microglossia, bifid epiglottis and abnormal 

supernumerary frenula extending from the buccal mucosa to the alveolar ridge. [11,12] 

c) Opitz C syndrome exhibits frenum abnormalities similar to Pallister-Hall syndrome. Oral 

manifestations include multiple attached buccal frenula along with unusual facial 

appearance and wide alveolar ridges.[13] 

Conclusions:  

Frenum may not be closely inspected on routine dental examinations. However, the detection 

of frenum abnormalities in the form of multiple frenula/hyperplastic frenula along with other 

oral manifestations may help in the early diagnosis of such syndromic conditions. 
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