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Abstract: Prader-Willi syndrome (PWS) is a rare complex multisystem disorder and pre-

sents several aspects related to dentistry. The purpose of this review is to present current

perspectives about oral health in patients with PWS. Delay development, hyperphagia, foamy

and highly viscous saliva raise the risk of caries and contribute to tooth wear. Cariogenic

foods uncontrolled consumption allows to obesity and dental problems progress worsening

systemic disorders. These factors can be controlled. The success in follow-ups with caries

free and oral health controlled demonstrate the importance of multidisciplinary team inter-

vention corroborated by support at home from birth to adulthood. Thereby, current perspec-

tive on the disease is that there is possibility of proper maintenance of oral health in PWS

patients. Guided care interferes positively with the overall well-being and quality of life of

the individual with PWS and their family. A multidisciplinary team with a focus on teaching

patients and family members will help minimize eventual problems.
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Introduction
Prader-Willi syndrome (PWS) presents odontological aspects of interest. Many dele-

terious effects on the oral cavity were associated with this behavioral and endocrine

disorder that may cause surgery and/or worsening of the clinical condition.1

History
First described by Dr. Langdom Down in 1887, it was named “polysardia” and

documented by Andrea Prader, Heinrich Willi, and Alexis Labhart in 1956.2

Besides Prader-Willi syndrome, others scientific names are Willi-Prader syndrome,

Prader-Labhart-Willi syndrome,3,4 and Prader-Labhart-Willi-Fanconi’s syndrome.4

Definition, prevalence and, genetics
PWS is a complex and rare multisystem disorder,5 it occurs at a similar prevalence

between genders with an incidence of 1/15,000 to 1/25,000.6 A lack of expression

of Paterno’s gene in chromosome 15q11–q135,7–11 causes PWS, and it is character-

ized by hypothalamic dysfunction.7

Genetic testing is performed to confirm the diagnosis.11 There is a relation-

ship between the clinical characteristics and the age range of the PWS carrier.

This criterion is used to facilitate the analysis for the later request of DNA tests

(Table 1). Feeding problems are a feature in infancy whereas hypogonadism is a

problem in adolescence.12
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General signs and symptoms
In general, hypotonia, dysmorphic appearance obesity,9,13

hypogonadism, osteoporosis and bone density, short

stature,9,13–15 hypothyroidism, adrenal insufficiency, and

sleep disorders are features observed.14,15 This syndrome

is the first human genomic imprinting disorder. It is one of

the most common microdeletion syndromes which causes

genetic obesity. A multidisciplinary approach should be

employed in the management of PWS patients.16

PWS presents with variations between its carriers,

changes that are manifested throughout the life of the

individuals themselves. Systemic diseases may be discre-

tely influenced by the effects of PWS directly or indirectly,

reaching the nervous, cardiovascular, musculoskeletal,

respiratory, gastrointestinal, or urinary tract systems.17

Newborn features (age at assessment:

from birth to 2 years)
Neonates with PWS present with characteristics such as

hypotonia, poor responsiveness, feeding difficulty, and

infrequent and weak crying were observed. All the patients

exhibited typical facial features like a prominent forehead,

almond-shaped eyes, a downturned mouth, a narrow face,

a thin upper lip, a micro-mandible, a small mouth,9,17,18

downturned angles of the mouth with abundant and thick

saliva, and small hands and feet. Global developmental

delays and feeding problems due to hypotonia are present

in the newborn.5

Childhood features (age at assessment:

2–6 years and 6–12 years)
Age at assessment in childhood is divided into two peri-

ods: 2–6 years old and 6–12 years old. In this phase, short

stature, small hands, and feet, developmental delay and

hypogonadism occur sequentially.9,17 The presence of

high-grade hypotonia and limitations in feeding stimulate

the onset of morbid obesity and consequently diabetes,19 if

uncontrolled.8,9,17

Teenager to adulthood features (age at

assessment: 13 through to adulthood)
Behavioral problems and hyperphagia become more pre-

valent during adolescence. The adulthood is marked by

behavioral problems and obesity systemic complication,5

increasing mortality causing hypoventilation and obesity

because of hypothalamic dysfunction.14

Hypogonadism/delayed puberty, central adrenal insuf-

ficiency (CAI), hypothyroidism, bone density, growth hor-

mone deficiency (GHD), diabetes, obesity, and sleep apnea

are clinical problems during the transition period in PWS

when chronic patients pass the pediatric age and become

adults.20

Facial repercussions
Repercussions such as a micro-mandible and a small

mouth,18 facial features, hypotonia as a cause9,13 of sleep

disorders,14,15 mouth breathing,21 feeding difficulties in

neonates18 and drooling22 are general characteristics of

patients with PWS related to dental care. Thus, the pur-

pose of this review is to present current perspectives about

oral health in patients with Prader-Willi syndrome.

Oral manifestations
The oral clinical features present in PWS attract a lot of

attention in dentistry. Hypotonia can explain the asymmetry

in facial expressions and low function in clenching the

Table 1 Gunay-Aygun12 et al suggested new criteria to prompt DNA testing for Prader-Willi syndrome

Age at assessment Features sufficient to prompt DNA testing

Birth to 2 years 1. Hypotonia with poor sucking.

2–6 years 1. Hypotonia with history of poor sucking.

2. Global developmental delay.

6–12 years 1. History of hypotonia with poor sucking (hypotonia often persists).

2. Global developmental delay.

3. Excessive eating (hyperphagia; obsession with food) with central obesity if uncontrolled.

13 years through to

adulthood

1. Cognitive impairment; usually mild mental retardation.

2. Excessive eating (hyperphagia; obsession with food) with central obesity if uncontrolled.

3. Hypothalamic hypogonadism and/or typical behavior problems (including temper tantrums and obsessive-com-

pulsive features).

Bantim et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical, Cosmetic and Investigational Dentistry 2019:11164

http://www.dovepress.com
http://www.dovepress.com


teeth,22 it affects the ability to articulate words, the rate of

speech, the quality of the voice by reduced oral motor skills

and contributes to poor speech-sound development.23,24

This fact changes the normal oral mechanism, limiting

sucking, chewing, and swallowing. Hyperphagia is present

and stimulates the ingestion of food, allowing a greater

consumption of soft carbohydrates.16 Another finding was

constant drooling in almost half of the patients.22

A variety of oral diseases are found in patients with

PWS (Table 2) such as caries,1,17,21,25–31 hypoplastic

enamel,1,17,25,28,31 viscous saliva,1,17,21,25,30–32 periodon-

tal disease,25–28 tooth wear,1,26,27,31,32 dental erosion,33

rampant caries,1,29,31 oral microsomia,25,31 dental maloc-

clusion,1,17,21,26–29 candidiasis,25,27 erythematous lesions

of the oral mucosa,27 increased biofilm accumula-

tion,1,21,25,31,32 gingivitis,1,25,27,31,32 angular cheilitis,

dry mouth,28 demineralization,21,25,31 dentoalveolar abs-

cess,29,31 hypotonic tongue,21,31 mouth breathing,21,31,32

root stumps30 and a delay in tooth eruption.28

Salivary abnormalities
PWS patients have low salivary production.34,35

Consequently, the quantity and quality of saliva can

increase the risk of caries.16 It is unknown whether saliva

consistency on drooling and on the forming of a bolus

influence swallowing since it is viscous and foamy in these

individuals.22 Investigating salivary flow rates and asses-

sing whole salivary total protein in individuals with PWS

showed that the saliva was viscous containing MUC7

(mucin-7 protein) and a high level of total protein when

compared with healthy individuals. The groups were

divided into unstimulated whole saliva (UWS), stimulated

whole saliva (SWS), submandibular/sublingual (SS), and

parotid saliva (PS). The production of all proteins was

similar between PWS and the control group. However,

total protein and MUC7 concentrations in UWS were

higher in the PWS group. This result indicated that the

syndrome affects the fluid and protein secretion mechan-

isms differently.36

Viscous and thick saliva in PWS patients contributes to

poor speech-sound development.10 Thick and viscous sal-

iva with a reduced volume results in dry mouth facilitating

articulation problems and dental caries.9 A recent study

observed that gingivitis and dental wear in children and

adolescents with PWS presented with an etiology from

changes in saliva. More viscosity, minor salivary secretion,

and mouth breathing are components that predispose

patients to the risks of plaque inducing gingivitis and

tooth wear.32 Abnormal salivary fluid influences enamel

loss, caries, and dental erosion. Ingesting highly acidic

drinks, occlusal parafunction, and poor oral care habits

make patients susceptible to intense tooth wear.37

Periodontal and dental implications
A case report described a 20-year-old man with PWS with

localized periodontitis. Occlusal trauma, tooth malposi-

tion, and crowding blended with poor plaque control led

to periodontal pathology. It appeared that plaque was the

primary etiology and malocclusion made the case worse.26

Besides this, delayed tooth eruption in a 10-year-old boy

was observed to conform with periapical and panoramic

radiographic examination.28 Delayed healing of wounds

was reported after the extraction of teeth.30

A combination of abrasion, attrition, and erosion or

each isolate condition may cause tooth wear. Intraoral

photographs in 49 individuals with PWS were evaluated

indicated tooth wear associated with tooth grinding. There

was a relationship with wear and erosion. While the occlu-

sal surface was affected by wear, erosion caused the loss

of substance in the non-occlusal free surfaces. The need

for prosthodontic rehabilitation in young adults with PWS

is important since there is often dental attrition and wear.35

In a recent study, the microscopic structure of enamel

and dentine in primary and permanent teeth from indivi-

duals with PWS was described using scanning electron

microscopy (SEM), microradiography, and light micro-

scopy. These structures were normal with the exception

of a slight increase in interglobular dentin (IGD), which is

probably of minor clinical significance. Severe gastroeso-

phageal reflux was confirmed in three individuals that had

reflux assessment analyzed by esophageal pH monitoring.

This disease needs more investigation in these patients.38

Treatment under general anesthesia
The cases reported cooperation by the patient with

PWS.26,27 However, poor cooperation encourages conscious

sedation29 or general anesthesia.29,31 Stubbornness, aggres-

sion, temper tantrums, and impulsivity were observed in an

18-year-old PWS patient in the first oral intervention.

Emergency treatment of the traumatic injury, a crown frac-

ture of the maxillary central incisors caused by a fall with

pulp involvement were planned. Other treatments were

made under general anesthesia.29

Another case reported a 3-year-old child with PWS

exhibiting mood swings, bouts of aggressiveness towards

their family, and self-injurious behavior when contradicted.
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Signs of resistance to some verbal commands were noticed

in the initial dental attendance. After frustrating attempts to

execute an additional examination of the periapical radio-

graphs, dental treatment under general anesthesia was pro-

posed, allowing an adequate observation of the oral

environment in a single session.31

PWS patients have a higher anesthesiologic risk.5,29

Airway management is difficult due to scoliosis, a high

palatal vault, and micrognathia. Hypotonia causes the pos-

sibility of delayed recovery of spontaneous respiration.29

Dense salivation can compromise the airway patency,

especially during extubation,5,39 as well as thermoregula-

tion control and an exaggerated response to hypnotic

drugs. Such features are more severe in obese patients

who may present with obstructive apnea, right ventricular

hypertrophy, and pulmonary hypertension. Cardiac and

respiratory evaluation is suggested.5

Clinical follow up of patients with PWS
There is great clinical variability in this multigenic pathol-

ogy. The features change over the course of life in each

patient. Four age classes can be identified considering all

the lifelong problems patients might have: from birth to

3 years, from 3 to 10 years, from 10 to 18 years and

adulthood.5 The pediatric and adult team must be

synchronized to negotiate the transitional period.

Previous guidelines should guarantee continuity, flexibil-

ity, and care focused on the patient.20

An early diagnosis with preventive interventions is

necessary.9,18,25,29,33,40 A combination of medical and

daily routine management should be established in PWS

patients to improve their quality of life.41 Health education

and extensive information about PWS must be given to the

parents (Table 3). Nutritional instruction and feeding con-

trol, preventing suffocation, physiotherapy for functional

motor disorders are factors that contribute to good health.18

When a diagnosis of PWS is confirmed, an orofacial eva-

luation should be performed to facilitate the treatment.22

Recent surveys have described PWS in individuals

with satisfactory oral health when compared with previous

studies that related caries indices and enamel defects.33

Education of parents and children must be applied because

of low salivary production. Increased salivary flux could

be done by stimulatory products. Drinking and feeding

controls prevent dental complications, and orthodontic

intervention is needed.5 An uncontrolled diet and infant

hyperphagia caused obesity in the PWS patients.5 The

disordered consumption of cariogenic foods and motor

limitations leads to an increase in oral problems. Oral

problems induce general harm in PWS patients.

Table 3 Condition and dental recommendation for the Prader-Willi syndrome (PWS) patient

Condition Dental recommendation

Receiving or assessment a PWS patient Contact hospital team/confirm diagnosis

Confirmed diagnosis An orofacial evaluation should be performed to facilitate the treatment

Planning Contact hospital team/a combination of medical and daily routine management should be

established

Continuing education Periodic oral health education and extensive information about PWS must be transmitted

to the parents or tutors

Dental evaluation 6 months - even in adult patients

From birth to 6 months or first erupted tooth Wipe the gums with a clean, moist gauze pad or washcloth

From first erupted teeth to 3 years Brush your teeth three times a day

From 3 to 10 years Dental treatment - tell-show-do techniques for managing behavior

From 10 to 18 years Consider patient cooperation/require psychological team support if needed

Viscous and thick saliva Special toothpaste, mouthwash, and sugarless gum help to increase saliva flow along with

the education of parents and children

Treatment under general anesthesia Consider patient cooperation

Throughout life Preventive care orientation
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Even though some centers are successful in maintain-

ing satisfactory dental conditions,33,36 other studies

reported episodes of caries,1,21,25–31 rampant caries, and

gingivitis.1,29,31 There was also a report of a patient with

PWS who needed hospitalization due to pneumonia and

subsequent referral to ICU for mechanical ventilation with

a diagnosis of septic shock secondary to hospital

pneumonia.1 An integrated multidisciplinary approach

starting from the neonatal period is mandatory20 to greatly

improve the health and quality of life in children with

PWS.40 Dental care assessment needs to be done from

3 months to adolescence and adulthood.9

Dental orientation care, use of topical fluoride, periodic

checkups, preventive measures when primary dentition

erupt, dental treatment when necessary, and oral hygiene

supervised by parents or tutors, according to the patient’s

cognitive ability and collaboration.34

These interventions were noted in nine subjects inves-

tigated with an oral cavity free of caries among fifteen

individuals due to the early multidisciplinary health sup-

port network interventions.33 Success in maintaining over-

all health and good oral status is based on a

multidisciplinary work with adequate information on eat-

ing, behavioral disorders, and a successful transition from

childhood to adulthood.20 A tremendous effort is required

by caregivers to control the PWS patients’ weight. A

supporting team must be prepared to encourage

performance.14

The presence of dental plaque is an indication of gin-

givitis. The features of saliva features also influence and

makes it difficult to clean the teeth. Viscosity and poor

salivary flow are factors for dental plaque accumulation

and gingivitis.32 Normal salivation has been shown to be

crucial in protecting teeth against the acidic factors that

initiate dental erosion through its buffering capacity, clear-

ance by swallowing, pellicle formation, and remineraliza-

tion of demineralized enamel.37

Consistent patient care improves the daily and medical

situation of PWS patients. Controlling weight led to

improvements in blood pressure and metabolic condition.

Thus, assisted supervision and conservative treatments are

favorable in PWS patients.41 In this way, adequate home

care orientation can be powerful in preventing oral pro-

blems. Providing oral health care for children with Prader-

Willi Syndrome – particularly teenagers – is a difficult

task.27 Temper tantrums, obsessive-compulsive disorder,

and stubbornness21,27,29–31 affect oral care. Behavioral

and emotional disorders, especially attachment to fixed

routines and stubbornness, require attention and patience

from the dental surgeon and the assisting personnel.27

Behavior and learning problems appear when PWS

individuals reach adolescence needing more influence

from their parents. Egocentric, angry, mood-labile, stub-

born, persistent, and rage episodes arise in PWS adoles-

cents. Feeding disorders are intensify regarded by

psychiatric problems.11,42

The pediatric dentist must be knowledgeable about this

condition to confirm a diagnosis, prevent any adverse drug

effects, medical problems, and to do a suitable preventive

plan. The team needs to develop dietary guidelines.33

Health care of PWS patients needs to involve all contri-

butors to promote appropriate transition and continued

care. The medical team and parents must share informa-

tion and be present in meetings, interacting for the well-

being of the patient.20

Many oral pathologies are associated with PWS such

as caries, hypoplastic enamel, viscous saliva, periodontal

disease, and tooth wear. It is necessary to incorporate

systematic prevention and monitoring of these patients to

minimize any possible illness.43 The family needs instruc-

tions regarding proper oral hygiene, to make them also

responsible for the treatment, even if the patient is fol-

lowed-up in a dental care program.28 Special toothpaste,

mouthwash, and sugarless gum help to increase saliva flow

along with the education of the parents and children. The

sensibility to thirst of PWS individuals is lower and

increases the risk of dehydration. Regular daily drinking

prevents this fact and assists in oral care.44

Regular dental checkups, adequate oral hygiene, and par-

ent-orientated care reduce the risk of oral diseases.

Information is the key to success in patients with PWS. The

multidisciplinary team must be alert and prepared for inter-

vention with the family giving extensive information to them.

The impact of the parent training program for the

management of children and adolescents with PWS on

the mental health of caregivers was analyzed in four

phases: pre-intervention, intervention, post-intervention,

and follow-up. There was an improvement in the indica-

tors of emotional difficulties of mothers, seized identify,

and to manage factors that harmed the physical health,

behavior, and school learning of the children and the

need to involve other family members in child care.45

Conclusion
The success in follow-ups with caries free and oral health

control demonstrate the importance of multidisciplinary
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team intervention corroborated by support at home from

birth to adulthood. Thereby, a current perspective on the

disease is that there is the possibility of proper mainte-

nance of oral health in PWS patients. Guided care posi-

tively interferes with the overall well-being and quality of

life of the individual with PWS and their family. A multi-

disciplinary team with a focus on teaching patients and

family members will help minimize eventual problems.
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