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Abstract
The purpose of this study was to determine the prevalence and characteristics

of oral and dental anomalies in children with Down syndrome. One hundred and four children
(52 males, 52 females), who registered at Queen Sirikit National Institute of Child Health
(QSNICH) were examined. The result showed that children with Down syndrome had stair
palate, angle of the mouth pulled down, lower lip everted, lingual diastasis, scalloped and
fissured tongue. In this study, the children had mouth closed and no tongue protrusion at
rest, which resulted from manual stimulation on lips, cheek and tongue daily when they
were infants. Tooth eruption was delayed in timing and sequence. For the majority of children,
the first tooth erupted between age 9 to 16 months. The primary dentition was complete
at the age 41 months or older. Missing teeth were found in 21.2% of the patients. Primary
lateral lower incisors were the most frequently absent. Dental anomalies in shape such
as peg shaped and geminated teeth were found at 4.8% and 2.8%. An irregular sequence
of teeth eruption was common. In conclusion, Down syndrome children had abnormalities
of palate, lips, tongue, an irregular sequence of teeth eruption, shape, size and number
of teeth.
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Introduction

Down syndrome is a genetic disorder caused by abnormality at trisomy 21, which
occurs 1 in 600 to 1000 births.1 Previous reports showed several systemic manifestations.2

The mortality rate of children with Down syndrome is 5-7 times higher than normal children
and the life expectancy is 35 years.3 The periods of the highest mortality risk are in infancy
when congenital heart disease, leukemia and respiratory disease play a role. In adult,
Alzheimer’s disease and decline in immunological functions are found.3

Congenital cardiac anomalies is reported in 50% of infants with Down syndrome.4

Death due to congenital heart disease was the highest during the first 2 years of life
and only 40-60% live to age 10 years.5 Gastrointestinal malformation occurred in 10-18%
of patients.6 Other findings included tracheoesophageal fistula, pyloric stenosis and
duodenal atresia. Immunodeficiency in Down syndrome patients leads to an increased
susceptibility to infection, and increased risk for developing neoplasia, particularly leukemia.7
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Auto-antibodies against thyroid antigen were frequently found
during early life. An increased prevalence of hypothyroidism
has been reported.8

Allanson et al9 studied the craniofacial pattern of Down
syndrome patients which showed the midface was under
developed, and the lips were broad, irregular, fissured, and dry.10

An open mouth with protruding tongue was observed and the
tongue appeared relatively large because of the small oral
cavity.11 Occasionally, true macroglossia may be present in
addition to fissured tongue and geographic tongue has commonly
been found.12 The development of the midface was less
complete than that of the mandible, resulting in reduction of the
length, height and depth of the palate.13 Significant reduction in
length led to a stair palate appearance with high arch and
occasionally palatal cleft like folds were found. The stair palate
is often found in the first year of life in children with Down
syndrome and it also occurs in premature infants and newborns
with muscle hypotonia and sucking problem.14 In normal children,
it disappears from the second year of life, some children with
Down syndrome showed a V-shaped palate.15

Eruption of both deciduous and permanent teeth was
delayed in 75% of patients.16 An irregular sequence of eruption
was common.17 Missing teeth have been reported at 23-47% of
patients. Deciduous lateral incisors were absent at 12-17% of
patients. Peg-shaped maxillary lateral incisors have been
observed in 10% of patients.18 Severe hypodontia (oligodontia)
and anodontia have been noted occasionally.19 Irregular
alignment of teeth was common. Posterior crossbite, mandibular
overjet, anterior openbite, crowded teeth and widely spaced
teeth have been reported by several authors.18,20

Children with Down syndrome have morphological
deviations that affect the dentition and the oral cavity. Most
patients showed the typical open-mouth posture and protrusion
of the tongue. In young patients, the open-mouth condition can
be treated by Castillo-Morales orofacial therapy.21,22 This therapy
consisted of two parts: (1) manual stimulation and facilitation
of lips, cheek and tongue (2) palatal stimulation with removable
orthodontic plate modified by Castillo-Morales. Several studies
in Germany, Sweden and Italy have been published on the
positive effect of palatal plates in term of improving tongue
position and lip activity.

In 2006, a multidisciplinary team for Down syndrome
patients at Queen Sirikit National Institute of Child Health
(QSNICH) was introduced, consisting of geneticist, surgeon,

cardiologist, audiologist, ophthalmologist, orthopedologist,
paediatric dentist, developmental medical specialist and
physiotherapist. The team conducted the technology assess-
ment for children with Down syndrome. In January 2007, the
multidisciplinary team began the Down syndrome registry at
QSNICH in order to collect data for studying and providing
comprehensive care to these  patients.

Since there was no previous study in Thailand, the
purpose of this study was to determine the prevalence and
characteristics of oral and dental anomalies in children with Down
syndrome. The result of the present study will benefit to dental
treatment plan for life long Down syndrome patients.

Materials and Methods

There were 178 children with Down syndrome who
registered  at QSNICH. The samples of this study were 104
children who had teeth erupted in oral cavities, aged 9 months
to 62 months, 52 were females and 52 were males. All subjects
were examined by one investigator. The procedure of oral
examination was uniform, using mouth mirror and the patient
seated in a dental chair. A tooth was considered to be clinically
erupted when any position of its crown had pierced the gum.
The data were recoded to facilitate statistical analysis by
computer SPSS program version 16 for windows. Morphology
of oral cavity was recorded in data form about lips, palate, tongue
and dental anomalies. The parents were interviewed about
behavior in terms of oral hygiene and oral stimulation. The
protocol of this study was approved by the ethics committee of
the QSNICH. After being informed of the objectives of the
investigation, each parent provided written consent for the child
to participate in this study.

Results

Stair palate appearance was apparently evident in the
oral cavity of Down syndrome children. (Fig. 1A) The lips were
fissured and dry. The angles of the mouth were pulled down with
passive elevation of the hypotonic upper lip. The lower lip was
also hypotonic and everted. (Fig. 1B) The tongue was also
hypotonic. The midline junction of the tongue was weak (lingual
diastasis) with excessive concavity of the frontal two-thirds of
the tongue and weak frenulum. (Fig. 1C) Fissured and scalloped
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Fig. 1 Oral and dental anomalies of children with Down syndrome

Fig. 1A 22 month-old Down syndrome male with a typical “stair palate”, which the prominent eminences have a step like transition to the palatal roof

Fig. 1B A19-month-old   Down syndrome female with inactive upper lip and everted lower lip

Fig. 1C A 35-month-old  Down syndrome male with a lingual diastasis that appears when the tongue is extended

Fig. 1D A 15-month-old  Down syndrome female with deciduous first molar erupted first from the maxillary arch

Fig. 1E A 24-month-old Down syndrome female with missing deciduous lower lateral incisor

Fig. 1F A 26-month-old Down syndrome female with peg-shaped formation of deciduous lower central incisors
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the normal eruption. That is the mean number of erupted teeth
at age 9-16 months, 17-24 months, 25-32 months, 33-40 months
and 41 months or above are 2.7, 7.9, 14.8, 15.6 and 19.4
respectively.

Regarding the sequence of eruption, an irregular eruption
of the teeth of Down syndrome children has been found that
the first decidous molar erupted first from the maxillary arch
(Fig. 1D) in 2 cases and the first deciduous molar erupted after
the deciduous central incisor in 3 cases. (Table 3) Comparing
with the Meridith’s sequence of normal eruption of primary
teeth.26 (Table 4) which the decidous lower central incisor is
normally erupted first.

Regarding the dental anomalies, missing teeth of
primary dentition were found in 21.2% (22/104) of the patients
compared to the eruption period of normal children. The missing
teeth were lower deciduous lateral incisors (Fig. 1E), lower
deciduous central incisors, upper deciduous lateral incisors
and lower deciduous canine, in descending order (Table 5).
Geminated teeth were found in 2.8% (3/104) on lower lateral
incisor and canine, lower central incisor and lateral incisor of
the primary teeth. Peg-shaped formation was found in 4.8%
(5/104) on upper lateral incisor and lower central incisor of the
primary teeth. (Fig. 1F)

Table 1 Eruption of primary teeth in the children with Down syndrome

Descriptive characteristics of erupted primary

teeth amongs subjects

Age (months) (number of teeth)

Min - Max Mean  (s.d)

9-16  0 - 10 2.7  (2.7)

17-24  2 - 14 7.9  (3.5)

25-32 10 - 20 14.8  (3.6)

33-40 10 - 20 15.6  (3.2)

41+ 17 - 20 19.4  (1.3)

Table 2 Eruption of primary teeth in normal children (from Hatton).24

Age (months) Mean number of erupted primary teeth

at various age ranges

6 1 (33% have 1 teeth or more)

9 3 (80% have between 1 and 6 teeth)

12 6 (50% have between 4 and 8 teeth)

18 12 (85% have between 9 and 16 teeth)

24 16 (60% have between 15 and 18 teeth)

30 19 (70% have all primary teeth)

Table 3 Irregular sequence of eruption of primary teeth of children with

Down syndrome

I D A B C E

D A B C E

II A D B C E

A D B C E

Table 4 Usual sequence of eruption of primary teeth of normal children

(from Meredith).26

A B D C E

A B D C E

tongue was apparent in 28.8% (30/104) of children. The eruption
period of primary dentition of the children with Down syndrome
from this study was delayed in timing and sequence (Table 1)
when compared with normal children from Hatton.24 (Table 2)

Generally, the mean number of erupted primary teeth
among the Down syndrome children in this study are lower than

Discussion

Previous studies reported the prevalence of missing
teeth in the children with Down syndrome were 12.7 to 50%.2,27

Agenesis was 10 times more than normal population.19 The
eruption period was delayed with irregular sequence. The first
eruption was usually at the age 12 to 14 months but can be
delayed to age 24 months. Eruption of primary teeth may not

Table 5 Missing teeth of children with Down syndrome

Missing teeth Cases (n) Percentage

#72, #82 10 45.5

#72 4 18.2

#71, #81 2 9.1

 #71, #72, #82 2 9.1

#52, #62, #72, #82 2 9.1

#71 1 4.5

#83 1 4.5

Total 22 100
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be completed until age 48-60 months28, compared with 30
months in healthy children. This study showed missing teeth
at 21.2%. The first eruption was 9-16 months and complete
eruption was 41 months and up. The children with Down
syndrome had stair, v-shaped, high vault and short palate
which reduced the retention of maxillary denture. Orthodontic
and surgical correction, prosthodontic appliances or implants
should be considered in older patients. The patients had
fissured tongue which retained food and caused halitosis.
Thus,brushing of the dorsal surface of the tongue should be
recommended. However, the children with Down syndrome at
QSNICH had mouth closed and no tongue protrusion at rest,
which resulted from manual stimulation for lips cheek and
tongue without using palatal plate. Fischer-Brandies21 and
Limbrock et al22 reported that the use of palatal stimulation
plates appear to result in a decrease in tongue protrusion in
successful cases, but have little effect on lip posture or mouth
closure.29 Whilst inagreement that palatal plate therapy had
no effect on hypotonia30, Backman et al31 found that such
appliances when inserted at the age of 6 to 18 months may
be beneficial to oral motor performance and in preparation for
the development of speech. Since the children with Down
syndrome had delay teeth eruption and had less efficient
chewing, their parents should consider for proper food for them.
Down syndrome children normally have mouth breathing
and respiratory tract infection, causing them to have severe
chronic periodontitis, which possibly occur with below or
6-year-old Down syndrome children.32

It is important for parents of children with Down
syndrome to be instructed on proper oral care early in life.
The application of topical and systemic fluoride and occlusal
fissure sealants are recommended. Carious lesions in the
primary dentition should be properly treated. It is also critical
to maintain the primary dentition as long as possible. As for
the dentist, dental treatment for children with Down syndrome
should be considered that the incidence of upper airway
obstruction is as high as 31%.33 Down syndrome patients
show increased laxity of transverse ligaments between the
atlas and the odontoid process of the cervical vetebrae and
between the altas and occipital condyles at the base of the
skull.30 Injury can occur with hyperextension or radial flexion of
the neck or direct pressure on the neck or upper spine, leading
to irreversible spinal cord damage. Thus, dentists should be
aware of the risk during manipulation of the patient’s neck

when there is a positive history of atlantoaxial laxity. Further-
more, dentist should consider for infective endocarditis and
heart failure due to high incidence rate of congenital cardiac
defect up to 50%.5 Multidisciplinary team should detect the
syndrome early and plan to take care of those patients for
long term life with well-being.

Conclusions

In this study, the children with Down syndrome had
several oral anomalies including stair palate, angle of the mouth
pulled down, lower lip everted, lingual diastasis, scalloped and
fissured tongue. Dental anomalies consisted of delay in timing
and sequence of teeth eruption, missing teeth, peg-shaped
teeth and germination.

Acknowledgements

My sincere & deepest appreciation goes to Queen
Sirikit National Institute of Child Health for the support
during the course of this research. Further thanks go to the
multidisciplinary team of children with Down syndrome for their
collective effort whose work has helped us to develop further
understanding of Down syndrome patients.

References

1. Hennequin M, Faulks D, Veyrune JL, Bourdiol P. Significance

of oral health in persons with Down syndrome: a literature

review. Dev Med Child Neurol 1999;41:275-83.

2. Desai SS. Down syndrome: a review of the literature. Oral

Surg Oral Med Oral Pathol Oral Radiol Endod 1997;84:

279-85.

3. Thase ME. Longevity and mortality in Down’s syndrome.

J Ment Defic Res 1982;26:177-92.

4. Wilson MD. Special considerations for the dental profes-

sional for patients with Down’s syndrome. J Okla Dent

Assoc 1994;84:24-6.

5. Shaher RM, Farina MA, Porter IH, Bishop M. Clinical aspects

of congenital heart disease in mongolism. Am J Cardiol

1972;29:497-503.



«.∑—πμ.  ªï∑’Ë 60 ©∫—∫∑’Ë 2 ‡¡.¬.-¡‘.¬.  2553  113

6. Kallen B, Mastroiacovo P, Robert E. Major congenital

malformations in Down syndrome. Am J Med Genet

1996;65:160-6.

7. Pueschel SM. Clinical aspects of Down syndrome from

infancy to adulthood. Am J Med Genet Suppl 1990;7:52-6.

8. Reuland-Bosma W, Dibbets JM. Mandibular and dental

development subsequent to thyroid therapy in a boy with

Down syndrome: report of case. ASDC J Dent Child 1991;

58:64-8.

9. Allanson JE, O’Hara P, Farkas LG, Nair RC. Anthropometric

craniofacial pattern profiles in Down syndrome. Am J Med

Genet 1993;47:748-52.

10. Butterworth T, Leoni EP, Beerman H, Wood MG, Stran LP.

Cheilitis of mongolism. J Invest Dermatol 1960;35:347-52.

11. Ardran GM, Harker P, Kemp FH. Tongue size in Down’s

syndrome. J Ment Defic Res 1972;16:160-6.

12. Ercis M, Balci S, Atakan N. Dermatological manifestations

of 71 Down syndrome children admitted to a clinical

genetics unit. Clin Genet 1996;50:317-20.

13. Westerman GH, Johnson R, Cohen MM. Variations of

palatal dimensions in patients with Down’s syndrome. J

Dent Res 1975;54:767-71.

14. Hanson JW, Smith DW, Cohen MM Jr. Prominent lateral

palatine ridges: developmental and clinical relevance. J

Pediatr 1976;89:54-8.

15. Stewart RE, Poole AE. The orofacial structures and their

association with congenital abnormalities. Pediatr Clin

North Am 1982;29:547-84.

16. Orner G. Posteruptive tooth age in children with Down’s

syndrome and their sibs. J Dent Res 1975;54:581-7.

17. Townsend GC, Brown RH. Tooth morphology in Down’s

syndrome: evidence for retardation in growth. J Ment Defic

Res 1983;27:159-69.

18. Jensen GM, Cleall JF, Yip AS. Dentoalveolar morphology

and developmental changes in Down’s syndrome (trisomy

21). Am J Orthod 1973;64:607-18.

19. Russell BG, Kjaer I. Tooth agenesis in Down syndrome. Am J

Med Genet 1995;55:466-71.

20. Sassouni V, Forrest E. Dentofacial Pathology related to

malocclusion. Orthodontics in Dental Practices. St. Louis: CV

Mosby; 1971.p.169-97.

21. Limbrock GJ, Fischer-Brandies H, Avalle C. Castillo-Morales’

orofacial therapy: treatment of 67 children with Down

syndrome. Dev Med Child Neurol 1991;33:296-303.

22. Limbrock GJ, Hoyer H, Scheying H. Regulation therapy by

Castillo-Morales in children with Down syndrome: primary and

secondary orofacial pathology. ASDC J Dent Child

1990;57:437-41.

23. Scully C. Down’s syndrome: aspects of dental care. J Dent

1976;4:167-74.

24. Moyers, RE. Hand book of orthodontics 3rd edition Year Book

Medical Publishers Incorporated 1973 p.169.

25. Hatton ME. A measure of the effects of heredity and

environment on eruption of the deciduous teeth. J Dent Res

1955;34:397-401.

26. Meredith HV. Order and age of eruption for the deciduous

dentition. J Dent Res 1946;25:43.

27. Borea G, Magi M, Mingarelli R, Zamboni C. The oral cavity in

Down syndrome. J Pedod 1990;14:139-40.

28. Sterling ES. Oral and dental considerations in Down

syndrome. In Lott I, McCoy E, editors. Down syndrome

advances in medical care. New York: Wiley-Liss;1992.

p.135-45.

29. Fischer-Brandies H. Cephalometric comparison between

children with and without Down’s syndrome. Eur J Orthod

1988;10:255-63.

30. Boyd D, Quick A, Murray C. The Down syndrome patient in

dental practice, Part II: clinical considerations. N Z Dent J

2004;100:4-9.

31. Backman B, Grever-Sjolander AC, Holm AK, Johansson I.

Children with Down Syndrome: oral development and

morphology after use of palatal plates between 6 and 18

months of age. Int J Paediatr Dent 2003;13:327-35.

32. Morgan J. Why is periodontal disease more prevalent and

more severe in people with Down syndrome? Spec Care

Dentist 2007;27:196-201.

33. Stebbens VA, Dennis J, Samuels MP, Croft CB,  Southall

DP. Sleep related upper airway obstruction in a cohort with

Down’s syndrome. Arch Dis Child 1991;66:1333-8.



114  J Dent Assoc Thai Vol. 60 No. 2 April-June  2010

∫ ∑ «‘ ∑ ¬ “ ° “ √

≈—°…≥–§«“¡º‘¥ª°μ‘¢ÕßÕ«—¬«–„π™àÕßª“° ·≈–øíπ„π‡¥Á°°≈ÿà¡Õ“°“√¥“«πå
„π ∂“∫—π ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’

ª“√‘™“μ‘   √‡∑»πå
∑—πμ·æ∑¬å‡™’Ë¬«™“≠ °≈ÿà¡ß“π∑—πμ°√√¡
 ∂“∫—π ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’
420/8 ∂ππ√“™«‘∂’ ·¢«ß∑ÿàßæ≠“‰∑ ‡¢μ√“™‡∑«’
°√ÿß‡∑æœ 10400

‚∑√»—æ∑å: 02-354-8325
‚∑√ “√: 02-354-8326
Õ’‡¡≈: ppom@health.moph.go.th

∫∑§—¥¬àÕ
°“√»÷°…“§√—Èßπ’È¡’«—μ∂ÿª√– ß§å ‡æ◊ËÕÀ“Õ—μ√“°“√‡°‘¥§«“¡º‘¥ª°μ‘ ·≈–≈—°…≥–

§«“¡º‘¥ª°μ‘¢ÕßÕ«—¬«–„π™àÕßª“° ·≈–øíπ„π‡¥Á°°≈ÿà¡Õ“°“√¥“«πå∑’Ë‰¥â≈ß∑–‡∫’¬π‡ªìπ
§π‰¢â„π ∂“∫—π ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’ ∑—πμ·æ∑¬å‰¥âμ√«®‡¥Á°°≈ÿà¡Õ“°“√¥“«πå∑’Ë
‡√‘Ë¡¡’øíπ¢÷Èπ„π™àÕßª“°®”π«π 104 §π ‡ªìπ™“¬ 52 §π ·≈–À≠‘ß 52 §π æ∫«à“¿“¬„π
™àÕßª“°¢Õß‡¥Á°°≈ÿà¡Õ“°“√¥“«πå®–¡’‡æ¥“πª“°¢π“¥ —Èπ°«à“‡¥Á°ª°μ‘ ·≈–¡’≈—°…≥–
√Ÿª√à“ß‡ªìπ¢—Èπ∫—π‰¥ √‘¡Ωïª“°¡’≈—°…≥–‡ªìπ√àÕß·μ°·Àâß ¡ÿ¡ª“°Õ—°‡ ∫ ≈‘Èπ¡’Õ“°“√ÕàÕπ·√ß
¡’≈—°…≥–‡ªìπ√àÕß ·≈–¡’√Õ¬À¬—°¥â“π¢â“ß≈‘Èπ ‡¥Á°„π°≈ÿà¡∑’Ë»÷°…“π’È ‰¥â√—∫°“√π«¥°√–μÿâπ
√‘¡Ωïª“° ·°â¡ ·≈–≈‘Èπ μ—Èß·μà¬—ß‡ªìπ∑“√° ∑”„ÀâÀÿ∫ª“°‰¥â π‘∑ ≈‘Èπ‰¡à¬◊ËπÕÕ°πÕ°ª“°
°“√¢÷Èπ¢Õßøíπ®–™â“°«à“‡¥Á°ª°μ‘ øíπ´’Ë·√°‡√‘Ë¡¢÷Èπ‡¡◊ËÕÕ“¬ÿ 9-16 ‡¥◊Õπ øíπ¢÷Èπ§√∫ 20 ´’Ë ‡¡◊ËÕ
Õ“¬ÿª√–¡“≥ 41 ‡¥◊Õπ¢÷Èπ‰ª „π‡¥Á°°≈ÿà¡Õ“°“√¥“«πå√âÕ¬≈– 21.2 ¡’øíπ∑’Ë¢“¥À“¬‰ª øíπ∑’Ë
À“¬‰ª∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ øíπ #72, #82 (øíπμ—¥ ’́Ë¢â“ß≈à“ß ấ“¬·≈–¢«“) æ∫øíπ¡’√Ÿª√à“ßº‘¥ª°μ‘
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