
Introduction
 Williams Syndrome (WS) was described by JCP Williams and 
AJ Beuren. This condition is also known by other names such as  
“Williams-Beuren syndrome”, “elfin-facies syndrome” and “idiopathic  
hypercalcemia-supravalvular aortic stenosis syndrome”. This is a  
congenital disorder characterized by several developmental and  
physical abnormalities [1-3]. The prevalence of this condition is 1 in 
7,500 individuals [4]. Individuals affected with Williams syndrome 
has typical facial, and dental features that are relevant to dentists.  
Additionally, due to multisystem disorders including congenital  
cardiac defects the affected individuals pose a challenge for dental  
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treatment. This article narrates the clinical features including oral, 
dental features and the significance of dental evaluation in the diag-
nosis of patients with Williams syndrome. The article also presents 
medical considerations in the dental treatment of patients with Wil-
liams syndrome.

Etiology
 Williams Syndrome (WS) is caused by a micro deletion from the 
long arm of chromosome 7 at 7q11.23 [3]. The disorder is sporadic. 
However, an autosomal dominant inheritance pattern has also been 
established in which the affected individuals have a 50% chance of  
transmitting the disorder to their offspring. The disorder has no  
gender or ethnic predilection [1].

Pathogenesis
 The deleted portion of the chromosome 7q11.23 includes the 
ELN gene that codes for the structural protein elastin, an essential  
component of the elastic fibres present in the connective tissue of  
several organs. The deletion of elastin explains few features of WS, 
such as part of the facial features, hoarse voice, bladder and bowel 
diverticula, cardiovascular disease, and orthopaedic problems. The  
pathogenesis of other features, such as hypercalcemia, mental  
retardation, and distinctive personality traits, are still unexplained. 
One possibility is that the loss of 1 or more genes contiguous to the 
ELN gene contributes to the phenotype. Since the elastin protein is 
an essential component of elastic fibres in the arterial wall, arteries 
(in general) become narrowed. Idiopathic infantile hypercalcemia is  
a feature of WS that can lead to severe irritability, vomiting,  
constipation, and muscle cramps associated with this condition [5]. 
Symptomatic hypercalcemia commonly does not manifest beyond 
childhood, but lifelong abnormalities of calcium and vitamin D  
metabolism may continue to exist. Hypercalciuria is common and 
predisposes to nephrocalcinosis. The reasons of the abnormality in 
calcium metabolism are unknown.

Clinical Features
 WS is a multisystem disorder. The cardiovascular system of  
affected individuals presents with supravalvular aortic stenosis,  
pulmonary artery stenosis, atrial septal defect, ventricular septal  
defect, aplasia of the portal vein, arterial hypertension and heart  
murmur. The affected individuals have mental deficiency with IQ  
between 41 and 80. Patients with this syndrome have typical facial  
features described as “Elfin face features” with reduced circumference 
of skull, craniosynostosis, broad forehead, short palpebral fissures,  
epicanthal folds, medial eyebrow flare, convergent strabismus,  
depressed nasal bridge, stellate pattern in iris, long philtrum,  
anteverted nostrils, wide mouth (Figure 1), drooping lower lip,  
hypoplastic mandible [6-8].

 Hypercalcemiais not uncommon in the affected individuals and 
when present appears until the second year of life causing hypotonia 
and anorexia. The skeletal abnormalities include, growth deficiency 
(prenatal and postnatal), cranoisynostosis (secondary to microceph-
aly), retarded bone age, pectusexcavatum, hallux valgus and fifth  
finger clinodactyly [9]. Abnormalities of the renal system include  
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 Williams syndrome is a congenital disorder that involves  
multiple system. The condition is characterized by a number of  
developmental and physical abnormalities. The cause of this disorder 
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medical consideration in the dental treatment of patients with  
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renal anomalies, urinary tract infections, vesicoureter reflex,  
bladder diverticuli and nephrocalcinosis [10]. Constipation, peptic  
ulcer disease, cholelithiasis, diverticulitis, diabetes mellitus and  
obesity are the manifestations of gastrointestinal system. Other  
findings of this multisystem disorder include small penis, inguinal 
hernia, umbilical hernia.

Growth Pattern
 Williams Syndrome (WS) is associated with an abnormal growth 
pattern. The incidence of pre-natal growth deficiency is approximate-
ly 50-70% [5,11]. Feeding problems, prolonged colic, gastroesopha-
geal reflex, and constipation lead to failure to thrive in 80% of infants 
with WS [12]. Until age four, weight gain and linear growth are poor. 
During childhood the rate of linear growth is 75% of normal [13]. In 
mid-childhood besides improvement in growth, 70% remain below 
the third percentile for mid parental height and are thus shorter than 
the children of similar age from their genetic background. Puberty 
often occurs early and is associated with a shorter growth spurt. These 
combined factors leads to an average final adult height that is below 
the third percentile [11].

Supravalvular Aortic Stenosis in WS

 Supravalvular Aortic Stenosis (SVAS) is a rare but significantly 
characterized form of left ventricular outflow obstruction. The lesion 
involves the ascending aorta and may frequently be observed with 
associated pulmonary arterial stenosis or stenosis of other arteries, 
particularly at major branch points [14]. The onset and severity of  
disease varies but, if left untreated, may lead to heart failure,  
myocardial infarction, and death. Surgical treatment is the only  
option in symptomatic cases. Pathological studies of patients with 
SVAS recognized abnormalities in elastin structure and function.  
A quantitative deficiency of elastic fibres was also noted, resulting in 
an excess of smooth muscle clumps and bundles in the diseased media 
when compared with the normal aorta in which elastic fibres are in 
large number. The physiology of the vascular system, particularly the  
aorta, suggests that abnormalities in elastin could cause SVAS.  
Decreased vascular elasticity would have an adverse effect on vascular  

resistance and since hemodynamic stress is significant in the  
ascending aorta, this structure would be extremely affected [15].

Renal Abnormalities in WS
 The spectrum of abnormal renal findings ranged from minor  
abnormality such as bladder diverticula to major structural malfor-
mations such as renal agenesis or renal hypoplasia. The prevalence of 
renal agenesis is 0.2% in the normal population [16] and about 3.8% 
in WS patients. Burn [17] proposed the hypothesis that a delayed 
manifestation of renal diseases and urinary tract infections could be 
the result of hypercalcemia in early life. Like other arterial stenosis,  
incidence of stenosis in renal artery could be higher in WS. This  
hypothesis is supported by the findings that hypoplasia of the  
ascending aorta and the aortic loop and even long aortic stenosis was 
seen in a comparatively high number of patients [18]. Considering 
all the potential renal abnormalities sonographic examination of the  
kidneys and urinary tract should be included in the standard  
diagnostic work-up once the initial diagnosis of WS has been made.

Hypercalcemia in WS
 The importance of hypercalcaemia related to WS has been a  
subject of debate; absolute hypercalcemia is routinely found only in 
infancy, if at all. Nearly all patients have symptoms of hypercalcemia in 
both infancy (vomiting, constipation, and irritability) and adult-hood 
(constipation, peptic ulcer disease, and frequent urination). Culler et 
al., [19] have suggested that an abnormality in calcitonin production 
or release could result in the relative hypercalcemia seen in WS. This 
relative hypercalcemia could result in an increased calcium load to 
the kidneys and in polyuria. The relationship of the abnormality in 
calcium metabolism to the pathogenesis of the other features of the 
syndrome is not known.

Hypertension in WS
 Renal artery stenosis in WS has been correlated with hypertension 
[20]. Systolic blood pressure is raised in 25% of individuals with WS, 
diastolic blood pressure is raised in 9%, and both systolic and diastolic 
blood pressures are raised in 47% [21]. The presence of hypertension 
in WS increases with age. Cardiovascular disease accounts for nearly 
all of the morbidity and mortality of WS.

Oral and Dental Features
 Hypoplasia of the mandible, high-arched palate, macroglossia, 
frenulum hyperplasia, hypodontia, microdontia, abnormal incisor  
morphology, excessive inter dental spacing, anterior cross bite,  
anterior deep bite or open bite, small slender roots, dens invaginatus,  
hypoplastic bud-shaped maxillary primary second molars and  
mandibular permanent first molar, osteosclerotic changes in the  
lamina dura, delayed mineralization of the teeth, delayed eruption 
of teeth, hypoplastic defects of the primary and permanent dentition  
[6-9,22-24].

 Hertzberg et al., [22] reported 40.7% abnormal incisor  
morphology in individuals with WS and microdontic maxillary  
lateral incisors (peg-shaped) were the most common. Thus, the altered  
incisor tooth morphology is an important dental feature of WS.  
Malocclusion occurs in majority of individuals with WS and this could 
possibly be due to the combined effects of hypodontia, tongue thrust, 
and connective tissue abnormality. Generalized widened periodontal  
ligament with vital teeth was recently reported [25] in a patient  
diagnosed with WS.

Figure 1: Extra-oral clinical picture of a patient with Williams syndrome  
presenting with prominent lips and wide mouth.
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Diagnosis

 Diagnosis is generally made during mid-childhood when the  
typical facial features, cognitive profile, and cardiac findings become 
more apparent [1]. One of the first potential indicators that a neonate 
may have WS is “prolonged gestation”, classically more than 42 weeks. 
Other presentations are feeding difficulties, profuse vomiting, and 
failure to thrive. Due to variability in the clinical findings, diagnosis is 
routinely confirmed by chromosomal Fluorescent In-Situ Hybridiza-
tion (FISH) analysis, detecting submicroscopic deletions of 7q11.23 
[3] or by polymerase chain reaction [2]. Prenatal diagnosis of the  
deletion is obtainable for families at risk, using chorionic villous  
sampling or amniocentesis.

Treatment

 Once a diagnosis of WS is made, the multisystem nature of the 
disorder requires continued treatment. Due to co-existence of  
multiple problems, many subspecialists including cardiologists,  
geneticists, ophthalmologists, neurologists, audiologists, dentist (with 
orthodontist), psychologists and occupational and physiotherapist 
may be involved in the care of these children. Psycho educational  
testing should be done routinely so that appropriate early intervention  
and school placement are provided. Whenever clinical symptoms  
appear in the urinary tract appropriate referral is indicated [5].

Sudden Death in WS

 Sudden death has been reported in many patients with WS.  
Significant, symptomatic obstruction may develop with any artery [5]. 
Coronary artery stenosis was found to have occurred in most of the 
cases that faced sudden death [26]. Abnormalities of the neurovascu-
lature leading to stroke have also been reported [27].

Suggestions of Early Diagnosis

 Early diagnosis depends on a careful assessment of infants who 
fail to thrive and are irritable, particularly when these factors are  
associated with a cardiac murmur, hernias, delayed developmen-
tal milestones, or facial features that are different from those of the 
parents or siblings [5]. In fact, the Committee on Genetics from 
the American Academy of Pediatrics has established a series of  
evaluations (Table 1) to assist the clinicians for the early diagnosis of 
WS [28].

Reasons for Delay in Diagnosis
 Despite frequent visits to physicians for treatment of multiple 
medical problems, the diagnosis of WS is often delayed. The first 
reason for the delay is that the characteristic facial features may not 
be obvious at birth but become more obvious with time. Second,  
although the infants have symptoms that may be related to  
hypercalcemia, the symptoms are fairly nonspecific and serum  
calcium levels are not performed usually. Third, despite the fact 
that 80% of the children with WS have cardiac murmurs, most are  
asymptomatic in childhood and their murmurs are discharged as 
functional. Fourth, the developmental delays are often attributed to 
the chronic medical problems, and the small size and infantile facial 
features of children with WS make the patients look younger than 
their chronological age, thus further hide the developmental delays. 
Parents also may neglect to seek a diagnosis or may disagree with an 
early diagnosis for similar reasons. Morris et al., [5] describes that the 
affected children may seem to be “bright” because they are friendly, 
talkative, and “cute”.

The Role of Dental Evaluation and Cephalometric 
Analysis in the Diagnosis of WS
 The clinical complexity WS is familiar, making it difficult to  
diagnose on the clinical picture, while genetic testing is not cheap 
and it is not cost effective to screen all patients. Therefore, dentists 
can be of help in diagnosing WS early. Tarjan et al., [29] performed  
Cephalometric analysis and dental examination of 33 patients with 
genetically confirmed diagnosis of WS. Cephalometric analysis of soft 
tissues presented that with normal SNA, SNB and ANB angles, the 
lips were in front of the line of harmony. This observation was present 
in all WS patients (n=33) but in none of the age-matched controls 
(n=100). No other variations were found between WS and control  
patients. This Cephalometric presentation is specific and sensitive for 
WS and can be applied in the diagnostic procedure.

Medical Considerations in the Dental Treatment of 
Children with WS
 Cardiovascular and renal impairments tend to advance with age. 
Therefore, before performing any dental treatment, the extent of the 
disease should be assessed. Myocardial infarction or cardiac arrest has 
been reported after dental treatment under General Anesthesia (GA) 
in infancy [26]. Congenital heart defects usually appear in 53%-80% 
of the affected patients. This phenomenon requires both reduction  
of anxiety (from dental treatment) and administration of  
prophylactic antibiotics for bacterial endocarditis. In younger children,  
when bearing in mind the tendency to anorexia and vomiting, 
early dental examination and parental counseling are important.  
Preventive dental regimens and dietary counseling must be custom 
planned and implemented [30]. In children with WS, orthodontic  
assessment is generally recommended as soon as the patient’s  
co-operative level allows treatment [22]. Mucogingival problems  
resulting from anterior cross-bite and pseudo class III malocclusions 
should also be treated in primary and mixed dentition stages. The 
apprehension and hyperactive behaviour of children and adolescents 
with WS should be taken into consideration before planning any 
dental treatment. Seventy-five percent to 95% of children with WS 
have mild to moderate mental retardation, and about 80% of patients  
exhibit generalized anxiety disorder and are more likely to have  
Attention Deficit and Hyperactivity Disorder (ADHD). Large number  
(74%-95%) of children with WS is sensitive to sounds [31]. Oral,  

1 Complete physical and neurological examination

2 Growth parameters plotted on WS growth charts

3 Cardiology evaluation-Full clinical evaluation by a cardiologist with exper-
tise and experience in pediatric patients that include 4-limb blood pressure 

measurements and echocardiography

4 Genitourinary system evaluation-Ultrasonography of bladder and kidneys, 
renal function studies (serum urea nitrogen and creatinine levels), urinal-

ysis

5 Calcium determinations (serum calcium, spot urine calcium, and creatinine 
levels)

6 Thyroid function tests

7 Ophthalmologic evaluation

8 Multidisciplinary developmental evaluation (older than 2 years)

9 Fluorescence In Situ Hybridization (FISH) to determine ELN deletion

Table 1: A series of evaluations recommended by the American Academy of 
Pediatrics for the early diagnosis of WS [28].
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inhalational sedation should be considered for provision of less  
extensive dental treatment at a younger age to patients with WS as it 
can help to reduce anxiety and uncooperative behavior and thereby 
help the patient to cope with the procedure.

 Treatment under GA is more appropriate for uncooperative older 
children who need extensive dental treatment. Prior consultation with 
a pediatrician is important when treatment under GA is considered, 
as there is a danger of an increase in blood pressure. Increased blood 
pressure can induce pulmonary edema, which is a life-threatening  
situation [32].
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