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INTRODUCTION

First described in 1954, Van der Woude Syndrome
(VWS) was recognized as a rare autosomal dom-
inant condition in which the primary clinical

manifestations were pits on the lower lip, and cleft lip
and/or cleft palate.1,2 Later, hypodontia was included as
a feature of the syndrome.3,4 Most linkage studies have
identified the loci on chromosome 1q32-q41,5,6 but a
second VWS locus has been mapped to 1p34.7 Kondo
and co-workers identified that the gene encoding inter-
feron regulatory factor-6 was located in the critical
region for the VWS locus at chromosome 1q32-41 and
demonstrated that a mutation in IRF6 were pathogenic
for both VWS and popliteal pterygium syndromes. 8

The autosomal dominant gene for VWS has been
found to have an 80% to 92% penetrance,2,9 indicating

that 3% to 20% of VWS genotypes were missed
because they were clinically asymptomatic. However, a
higher penetrance of 97% to 100% was attained when
hypodontia and submucous clefts were included as
manifestations of the syndrome.10,11

A wide variety of expressions can be observed
within the pedigree of the syndrome. The cardinal
features are lip pits and/or clefts only, or lip pits in
combination with clefts. The full range of expression of
clefts may be evident; including unilateral, bilateral,
complete or incomplete cleft lip and cleft palate.
Although to a lesser extent submucous cleft palate and
cleft uvula have also been identified.10-12

The classical clinical appearance of the lip pits are
that they are symmetrically located, asymptomatic
paramedian sinuses, or fistulae on the vermilion of the
lower lip. However, unilateral, median, and bilateral
asymmetric pits have also been reported.13-15 The depth
varies from mere depressions, to 25mm deep channels
with circular or slightly flattened openings which can
communicate with the excretory ducts of mixed acinar
glands. Another clinical variant is the microform type,
which presents with only paramedian conical eleva-
tions or protrusions without any openings.15-17

The incidence of lip pits among cleft patients is
approximately 2%.16 Other studies show an incidence
of 24% to 31% with the classical combination of lip pits
and cleft lip and/or palate.2,18 In a study of eleven fami-
lies, an incidence of 60% was found by Sphrintzen and
his co-workers when submucous clefts were also
included.10 Lip pits were the most common manifesta-
tion of the syndrome and were the only manifestation
in 30% to 52% of cases.2,11,18 In Finland, it was estimated
that the incidence of genotypes among live births was
1:33,600 while the prevalence among the general popu-
lation was approximately 1:60,000.16

A number of hypotheses have been postulated
regarding the etiology of the congenital lip pits. The
remnants of the lateral sulci of the lip during the fetal
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period, which are usually obliterated at the same stage
of development as the completion of the primary palate
of the maxillary arch, have been regarded as the most
probable cause,19 while failed fusion of the inferior part
of the first branchial arch, resulting in a cleft of the
lower lip and the other structures that originate from
the this branchial arch have also been suggested.20,21

Lip pits are also manifestations of with several other
syndromes such as popliteal pterygium syndrome, oro-
facial digital syndrome, and ankyloblepharon filiform
adnatum. In addition, they can be associated with other
anomalies such as median cleft of the lower lip,22 adhe-
sion between the maxilla and mandible,23 commissural
pits,24 anomalies of the genitourinary system,15 anky-
loglossia25 and Pierre Robin Syndrome were also
reported to be associated with lip pits of the lower lip.26

Hypodontia, or congenitally missing teeth, were not
mentioned in the early literature reporting VWS. Then,
in 1973 Schneider suggested that hypodontia was a fea-
ture and that it had been overlooked and that it should
be included as a characteristic of the VWS syndrome.3

A subsequent study showed that the prevalence of
hypodontia was significantly higher in children with
cleft palate and conical elevations of the lower lip
(40%) than those without lower lip elevations (25%).4

Studies have shown that the incidence of congeni-
tally missing teeth, excluding third molars, in subjects
with VWS was 10% to 20%.3,10 The most commonly
affected teeth have been found to be the lateral incisors
and the second premolars. It was speculated that the
same etiologic factors were responsible for the
formation of the cleft, for the defects on the lower lip
and for the hypodontia which was found in children
with isolated cleft palate.4

The high degree of penetrance and variable expression
of VWS serves to emphasize the need to recognize the
condition even in its most subtle form, and once recog-
nized, awareness of the implications through genetic
counseling of affected individuals and their families is
important to assess the likelihood of occurrence of the
syndrome in subsequent siblings and future generations.

This paper presents two cases of Van der Woude
syndrome with varying penetrance, expression and
heredity as a means of demonstrating the importance
of early accurate diagnosis of this condition.

CASE REPORT

Case 1
A 19-day-old Caucasian male was referred because of
the presence of a cleft palate. A review of his medical
history revealed a normal full-term pregnancy and
delivery with a birth weight of 2.78 kg.

The extraoral examination revealed two paramedian
symmetrical elevations on the vermilion border of the
lower lip. Examination of the oral cavity showed a cleft
involving the soft palate and the posterior 4-5mm of the

hard palate with the nasal septum visible intraorally. All
other oral structures were considered to be normal.

The father was unaffected, while his mother was
found to have a repaired unilateral complete cleft lip
and palate on the left side, and evidence of scoring on
the lower lip, which was consistent with surgical
removal of two symmetrical paramedian indurated
elevations, as reported by the subject mother. Further
detailed investigation of the mother’s siblings was
impossible, but the maternal grandmother, who was
asymptomatic reported nothing of significance in any
other siblings or relatives.

Examination of the elder sister of the propositus
showed a complete permanent dentition with no oral
anomalies. The elder brother was found to have a full
permanent dentition except for one mandibular third
molar. However, his primary maxillary second molars
had two accessory palatal cusps.

Clinical examination of the primary teeth of the
propositus revealed two supplementary cusps on the
primary maxillary second molars, similar to his elder
brother. Although the propositus had a full comple-
ment of primary teeth, the panelipse radiograph
revealed that the permanent maxillary right lateral
incisors and two mandibular second premolars were
congenitally missing (Figure 1). Transposition of the
maxillary right first premolar and canine teeth was also
observed. All of the other permanent teeth were
developing normally except for the third molars, of
which there was no evidence, by the age of twelve years.

Speech development and communication skills were
considered, by the speech therapist, to be normal. Apart
from recurrent bouts of otitis media, which had led to
temporary loss of hearing in early infancy, the boy was
generally healthy. The cleft palate was subsequently
surgically repaired and a residual naso-palatine fistula
gradually narrowed down to a pinhole-sized defect as
the child grew older.As the child found the elevations on
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Figure 1. Panelipse of Case 1 showing congenitally missing per-
manent maxillary right lateral incisor and two mandibular second
premolars.
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the lower lip irritating and had bitten them repeatedly,
surgical excision was performed under local anesthesia.

Case 2
An 11-day-old southern Chinese boy was found to have
bilateral cleft lip and alveolus.The hard palate was normal,
while the soft palate was short and the uvula diminutive.
Two symmetrical paramedian dome-shaped elevations
with fistulae were present on the vermilion border of the
lower lip.There was saliva at the base of the pits even when
the remainder of the lip was dry (Figure 2). Subsequent
radiographic examination revealed congenital absence of
both primary and permanent maxillary lateral incisors and
one mandibular incisor in both dentitions (Figure 3).

Surgical repair of the cleft lip was performed at the
age of 4 months together with excision of the lower lip
elevations. Histological examination showed that the pits
were lined with squamous epithelium with unremark-
able infiltration of salivary glandular tissue (Figure 4).

Examination of the parents of the propositus and his
three elder sisters revealed that they were unaffected

by the syndrome. Investigations were also performed
on all close relatives and construction of a pedigree
revealed this to be a sporadic case of Van der Woude
syndrome (Figure 5).

Figure 2. Case 2 with bilateral cleft lip and symmetrical paramedian dome-shaped elevations with fistulae on the vermilion border of the lower lip.

Figure 3. Panelipse of Case 2 showing congenital absence of both
primary and permanent maxillary lateral incisors and one mandibu-
lar incisor in the primary and permanent dentitions.

Figure 4. Histological examination of the excised lesion from Case
2, showing lip pits lined with squamous epithelium with unremark-
able infiltration of salivary glandular tissue.

Figure 5. Pedigree of Case 2 showing spontaneous mutation of
Van der Woude syndrome.
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DISCUSSION
Van der Woude syndrome, which is an autosomal
dominant inherited condition, with high penetrance
and variable expression can thus easily occur in the off-
spring of affected parents.

This association was particularly relevant in Case 1
as the proband’s mother, who was as a consequence of
her son, diagnosed as being affected by the VWS, was
planning another pregnancy. Previous studies have
shown that the risk of a cleft occurring in the offspring
is between 31% and 48% when a parent has lip pits and
cleft lip and/or palate, and 22% when the parent has lip
pits alone, while the risk of having a cleft in the off-
spring of a parent with a facial cleft is less than 10%.2

Genetic counseling is therefore mandatory for members
of affected families.

The syndrome is said to result from fresh mutations
in one third of cleft cases.16 The Pedigree analysis of
Case 2 revealed that this was a sporadic occurrence of
VWS. The mutation rate of the VWS gene has been
estimated, by Burdick and co-workers, to be 1.8 x 10.5,8

Pits on the lower lip were first mentioned in 1845
by Demarquay and subsequently reported under
many different names, such as fistula labii inferioris,
labial humps, labial cysts, labial fistulae and para-
median sinuses of the lower lip. They can be bilateral,
unilateral, or mixed types of congenital pits associated
with cleft lip with or without cleft palate.2,16,17,27 Micro-
forms or conical elevations in contrast are almost
exclusively associated with cleft palate.12,28,29 The
reported cases exhibited the tendency for variable
forms of presentation of the lip condition.

The treatment of the lip pits is usually performed
because of functional (trauma or discomfort) or esthetic
disturbances.11,28,29 Excision of the sinus is by a longitudi-
nal transverse, or by a wedge resection. Excision of the
lip pits were not performed in Case 1 until 6 years of age
because repeated biting of the lip resulted in the growth
of redundant mucosa, so causing further irritation.
For Case 2 removal of the lip pits was performed at age
4 months at the time of the repair of the cleft lip. The
histmorphological features of the fistulae of the lower
lip were consistent with VWS in which there was
stratified nonkeratinized squamous epithelium, lamina
propria of connective tissue and salivary glands.30

Hypodontia, which was not initially considered to
be a manifestation of the syndrome has been found to
have an increased prevalence in children with cleft
palate and conical elevations of the lower lip. The
teeth most frequently missing are maxillary lateral
incisor and second premolars in both arches.4 In the
Caucasian proband, hypodontia involved the perma-
nent maxillary incisor and mandibular second premo-
lars, while in the Chinese proband, there was an
absence of a mandibular incisor in addition to the
maxillary lateral incisors in both the primary and
permanent dentitions.

The congenital absence of one of the third molars in
the elder brother of Case 1 cannot be totally dismissed
as being a minimum expression of the syndrome.

Although it has been demonstrated that the size of the
primary teeth in males with isolated cleft palate and
complete unilateral cleft lip and palate is reduced in the
bucco-lingual dimension,31 Case 1 showed contrary charac-
teristics, he had larger maxillary primary second molars
due to the presence of accessory disto-palatal cusps.

It has been claimed that the frequency of VWS has
been under-diagnosed and under-reported by both
parents and clinical personnel.11,17,32 Individuals affected
only by a submucous cleft palate, a category which was
not present in many previous studies, and who are oth-
erwise asymptomatic, can easily be overlooked.
Neonates should be carefully examined for microform
variations of the defect on the lower lip regardless of
the presence of a cleft of the lip or palate because they
may represent a weak expression of VWS. A thorough
examination of a child with a cleft lip and/or palate is
important, because of the autosomal mode of inheri-
tance of VWS which means that siblings of an affected
parent can be predicted as being likely to manifest this
syndrome and this may affect family planning.

The early diagnosis of any syndrome is important
but more especially when it has an autosomal dominant
mode of inheritance with a high degree of penetrance.
The mother of Case 1 should have been diagnosed
post-partum and subsequently counseled about the
likelihood of her children being affected, so that she
and the father would have been prepared for the
occurrence of the syndrome in their children.

SUMMARY
Two cases of Van der Woude syndrome were presented
with varying degrees of penetrance, expression and
heredity. Case 1 which exhibited paramedian symmet-
rical elevations on the vermilion border of the lower lip
and a cleft involving the soft palate and the hard palate
was inherited from the mother who had a repaired left
unilateral cleft lip and palate, and lip pits while Case 2
which had a bilateral cleft lip and alveolus and
symmetrical paramedian dome-shaped elevations with
fistulae on the vermilion border of the lower lip was a
spontaneous gene mutation.
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