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Tooth Ankylosis and its Orthodontic Implications

INTRODUCTION

Tooth ankylosis is defined as an anatomical fusion
of alveolar bone with tooth cementum. It occurs during
eruption and may take place before or after emergence
of the tooth into the oral cavity.1 Ankylosis occurs when
the root becomes fused to the surrounding alveolar
bone. Some areas of cemental resorption are found,
and the repair by calcified tissue is histologically found
in continuity with alveolar bone.1-3

The aetiology is unknown. However, several theo-
ries have been proposed which include the disturbed
local metabolism theory.4 In a normal process of exfo-
liation of a primary tooth, disappearance of the liga-
ment occurs after resorption. However, with the
disturbed local metabolism theory, the process is
reversed, and periodontal ligament disappears
before root resorption. Hence cementum and alveo-
lar bone come together with the resultant anky-
losis.4'5 Via6  suggested a genetic tendency after show-
ing a high prevalence among members of the same
family.

Trauma to teeth involving the alveolar bone or
periodontal ligament has been variously suggested as
causative factors of tooth ankylosis.7,8 Included in the
traumatic injuries is excessive occlusal or masticatory
forces especially in the molars. Ankylosis is a compli-
cation following replantation or autotransplantion of
avulsed teeth and has been found to occur in the
periodontal ligament following injuries sustained dur-
ing the extra alveolar period.9 Congenitally missing
premolars are frequently associated with ankylosed
deciduous molars.1,10

Experimentally, tooth ankylosis was found to occur
by tooth luxation and thermal injury to the apex of a
tooth.11 Thermal injury to the apex of tooth arising
during orthodontic tooth movement may result in
ankylosis and it may be the cause of a localised occlusal
abnormality.

PREVALENCE

Incidence of ankylosis in the primary dentition
varies from 1.3% to about 10%.12 The wide discrepancy
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among different studies is suggested to be due to
differences in ages studied, different diagnostic criteria
and ethnic differences. Ratio of mandibular to maxil-
lary deciduous molar involvement is as high as 8:1 with
the mandibular first deciduous molar the tooth most
often affected.13 The mandibular second deciduous
molar was also reported to be the most affected.2,14

There was no sex difference in the prevalence at any
age group.14 In the permanent dentition, ankylosis
affects mostly the mandibular and maxillary first
molars, followed by the maxillary canines and
incisors.l5,16

Certain conditions predispose to ankylosis; endo-
crine conditions, congenital diseases, cleidocranial dy-
sostosis and ectodermal dysplasia with submergence of
the teeth involved.17

Another study showed that infraoccluded decidu-
ous molars exhibit on average a slight delay in the
eruption of the permanent successors. Teeth without
the permanent\ successors where the successor teeth
are congenitally absent however show a higher preva-
lence of submergence.l,10

DIAGNOSIS

Diagnosis is usually based on clinical findings. An
ankylosed tooth usually has its occlusal surface being
below the functional occlusal plane and usually found
to be immobile.18 A tooth that reached the occlusal and
later drops out of occlusion should be considered
ankylosed.15,16,19 There is also an accompanying charac-
teristic sharp sound on percussion of an ankylosed
tooth. These symptoms are found when about one fifth
of the root is affected.20 However, the most definitive
diagnostic test is the failure of the tooth to move
following the application of orthodontic forces.13,21 It
was concluded that a sharp, solid percussion sound may
be indicative of ankylosis but the absence of movement
with orthodontic traction is a definitive sign of ankylo-
sis.22,23 However, there may be false impression of
submersion of an ankylosed tooth due to continuous
eruption of adjacent teeth.l8 Cephalometric studies
have revealed that such condition of submersion is the
result of enclosure by surrounding tissues and not by
active tooth movement.24

Radiographically, there is obliteration of periodon-
tal ligament space suggestive of fusion between root

cementum and the alveolar bone.20 Conventional radio-
graphic diagnosis is however, limited when ankylosis
occurs in the lingual, labial and interradicular areas.2

Impacted teeth are more often ankylosed in the
adult population. This makes diagnosis very difficult
to make since the tooth is not accessible to clinical
examination.18 However, diagnosis is enhanced
with the use of computerized tomography (CT). A CT
of the impacted tooth is thus of importance to
determine the position of the tooth and the presence of
an area of fusion between the cementum and the
alveolar bone.25

Management of ankylosis

The management of tooth ankylosis depends on
several factors; extent of ankylosis, time of diagnosis,
location and type (deciduous or permanent) of affected
tooth. 22 Treatment varies from simple observation (no
treatment), to restoration of the occlusion and inter-
proximal contacts in infraocclusion15,l6 or extraction in
deciduous dentition when advanced carious lesions are
present.18

In the permanent dentition, treatment options are
numerous and more complicated and usually involve
orthodontic intervention to close spaces or prosthetic
replacement after extractions. Lim et al26 suggested
some treatment approaches which include no treat-
ment, orthodontic treatment, prosthetic buildup, seg-
mental osteotomy, and extraction. When orthodontic
treatment is an option, it is usually combined with
luxation. This treatment approach however, carries
some risk factors such as root or bone fracture, espe-
cially in adults.27,28

Surgical extractions are usually advocated because
of difficulty with extraction. 18 If a decision is made to
keep the tooth, different procedures to help bring the
affected tooth into occlusion include subluxation,
corticotomy or osteotomy.18

Segmental osteotomy, a surgical procedure where
the alveolar bone including the affected tooth is sec-
tioned and repositioned often results in an exaggerated
bony defect.26

Orthodontic treatment of ankylosed teeth

Tooth ankylosis can be an aetiological factor in
the development of malocclusion. The severity of
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malocclusion related to ankylosis however, depends
on the developmental stage when ankylosis occurs,
the amount of remaining growth and the timing of
treatment.29

Characteristically, there is delayed exfoliation10,16,
impacted succedaneous tooth, deflection of succeda-
neous tooth with the consequence of ectopic eruption.18

Tilting of adjacent teeth, supraeruption of the opposing
tooth, and lack of development of the involved alveolar
area are some of the consequences of ankylosis; lead-
ing to problems in function and aesthetics.26 There is a
high incidence of crossbites of buccal and anterior
segments10 and dental aplasia related to tooth ankylo-
sis. Posterior open bite is associated with ankylosis.
The tongue usually escapes habitually into the space.
Loss of arch length and midline shift to the affected
side are prevalent in ankylosed dentition. Supraeruption
of the antagonistic tooth/teeth is commonly seen.
Orthodontic treatment of an ankylosed permanent
tooth once diagnosed should be carried out early
after thorough examination and evaluation. Orthodon-
tic traction helps to bring ankylosed permanent
tooth into occlusion. The tooth may be further assisted
in the proper occlusion using procedures like luxation,
corticotomy or osteotomy. Forced eruption, an
approach where orthodontic force is applied after
luxation provides a functional tooth in the presence of
alveolar bone.30

CONCLUSIONS

Tooth ankylosis is a pathologic condition in the
primary and permanent dentitions. Aetiology is un-
known however, certain predisposing factors have
been identified. Clinically, an affected tooth may mani-
fest different stages of infraocclusion, submersion or
even impaction depending on the developmental stage
at occurrence. The key to diagnosis in an erupted tooth
is the failure of the ankylosed tooth to move following
the application of orthodontic forces. High percussion
sound and decreased mobility are sensitive and
accurate signs of ankylosis. Orthodontic treatment
of an ankylosed tooth once diagnosed should be
carried out early after thorough examination and
evaluation.

REFERENCES

1 Brearley U, Mckibben DH Jr. Ankylosis of primary molar
teeth. Prevalence and characteristics. JDent Child 1972; 40:
54-63.

2 Thorton M, Zimmermann ER. Ankylosis of primary teeth. J
Dent Child 1965; 31:120-126.

3 Vorhies MJ, Thaddeus G, McDonald ER. Ankylosed deciduous
molars. Journ Amer Dent Assoc 1952; 44: 68-72.

4 Biederman W. Etiology and treatment of tooth ankylosis. Am
J Orthod 1962; 49:670-84.

5 Biederman W. The incidence and etiology of tooth ankylosis.
Am J Orthod 1956; 42:921-6.

6 Via WF. Submerged deciduous molars. Familial tendencies. J
Am Dent Assoc 1964;69:128-9.

7 Kracke RR. Delayed tooth eruption versus impaction. J dent
Child 1975; 42: 371-4.

8 Henderson HZ. Ankylosis of primary molars. A clinical,
radiographic and histologic study. J Dent Child 1979; 46:
117-22.

9 Andreasen JO. Periodontal healing after replantation and
autotransplantation of incisors in monkeys, Int J Oral Surg
1981; 10: 54-60.

10 Kula K, Tatum BM, Owen D, Smith RJ, Rule J. An occlusal and
cephalometric study of children with ankylosis of primary
molars. J Pedod 1984; 8: 146-59.

11 Yilmaz RS, Darling AI, Levers BG. Experimental tooth anky-
losis and horizontal movement in the pigs. Archs Oral Biol
1981; 26: 41-7.

12 Mueller CT, Gellin ME, Kaplan AL, Bahamian HM. Preva-
lence of ankylosis of primary molars in different regions of the
United States. ASDC J dent Child 1983; 50:213-8.

13 Krakowiak JF. Ankylosed primary molars. J Dent Child 1978;
45: 288-92.

14 Brown D. Some further observations on submerging molars.
Br J Orthod 1981; 8:99-107.

15 Albers DD. Ankylosis of teeth in the developing dentition.
Quintess Int 1986; 17:303-8.

16 Messer LB, Cline JT. Ankylosed primary molars: treatment
recommendations from an 8 year long study. Pediatr Dent
1980; 2: 37-47.

17 Pedersen EK, Hallett BK. Case report. Treatment of multiple
tooth ankylosis with removable prosthesis. Pediatr Dent 1994;
16:136-8.

18 Panos P. Tooth ankylosis: Orthodontic implications. Hel Orthod
Rev 2003; 6:75-88.

19 Pilo R, Littner MM, Marshak B, Aviv I. Case reports: Severe
infraocclusion ankylosis, report of three cases. J Dent Child
1989; 56: 144-6.

20 Andersson L, BlomlofL, Lindskog S, Feiglin B, Hammarstom
L. Tooth ankylosis. Clinical, radiographic and histological
assessments, hit J Oral Surg 1984; 13: 423-31.

21 Phelan KM, Moss Jr BR, Powell RS, Womble AB. Orthodontic
management of ankylosed teeth. J Clin Orthod 1990; 6:
375-8.



90 Pakistan Oral & Dental Journal Vol 28, No. 1

Tooth Ankylosis and its Orthodontic Implications

22 McNamara TG, O’Shea D, McNamara CM, Foley TF. Case
report. The management of traumatic ankylosis during orth-
odontics. J Clin Pediatr Dent 2000; 24: 265-7.

23 Frank AC. Treatment options for impacted teeth. JADA 2000;
131: 623-31.

24 Konstat M, White G. Ankylosed teeth. A review of the
literature. J Mass Dent Society 1975; 24: 74-8.

25 Elefteriadis JN, Athanasiou AE. Evaluation of impacted ca-
nines by means of computerized tomography, Int J Adult
Orthod Orthognath Surg 1996; 11: 257-64.

26 Lim WH, Kim HJ, Chun YS. Treatment of ankylosed man-
dibular first molar. AM J Orthod Dentofacial Orthop 2008; 133:
95-101.

27 Kawanami M, Andreasen JO, Borum MK, Schou S, Hjorting
HE, Kato H. Infraposition of ankylosed permanent maxillary
incisors after replantation related to age and sex. Endod Dent
Traumatol 1999; 15: 50-6

28 Malmgren B, Cvek M, Lundgerg M, Frykholm A. Surgical
treatment of ankylosed and infraocclusioned replanted inci-
sor in adolescents. Scand J Dent Res 1984; 92: 391-9.

29 Chaushu S, Becker A, Chaushu G. Orthosurgical treatment
with lingual orthodontics of an infraoccluded maxillary first
molar in an adult. Am J Orthod Dentofacial Orthop 2004;
125:379-87.

30 Geiger AM, Bronsky MJ. Orthodontic management of
ankylosed teeth. A critical report of three cases. Am J Orthod
Dentofacial Orthop. 1994; 106: 543-548


