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Abstract  
Orthodontic management of impacted teeth can be very complex and requires a carefully planned inter-disciplinary 

approach. The development of treatment plans must be based on the careful analysis of the clinical situation and identification of 

the correct force system necessary to obtain the desired tooth movement. Appliance design is developed according to the 

treatment objectives and desired force systems. This article presents an overview of Prevalence, Etiology, Sequelae, Diagnosis, 

and orthodontic management of impacted tooth. 

 

Introduction 
Impaction refers to total or partial lack of eruption 

of a tooth well after the normal age of eruption.(1) An 

impacted tooth may result due to variety of reasons 

such as inadequate space, some physical barrier like 

bone, mucosa, retained deciduous tooth, supernumerary 

tooth etc. in the eruption path or lack of eruptive force. 

Normally tooth erupts when root length reaches three- 

fourth of its final length.(2) 

Although the majority of impacted teeth are third 

molars, it is possible for any teeth to be impacted. 

These teeth often pose challenges in treatment planning, 

surgical care and orthodontic management. Favourable 

treatment outcome relies on patient compliance; proper 

and earlier age of diagnosis; level, inclination and depth 

of impaction; proportion of root development; type of 

surgical exposure and orthodontic mechanics employed. 

All these parameters play an important role when 

managing impacted teeth to achieve a good alignment 

in the arch, good gingival level and achieve good 

integrity of periodontium. The methods and techniques 

of resolution of impaction are numerous and their 

selection depends on individual case. Hence a review 

was warranted to summarize the various techniques 

used for disimpaction and evaluates their efficacy in 

successful alignment of the impacted teeth. 

Prior studies on impacted teeth have been 

discussed but they are mainly case reports and review 

article only on maxillary impacted canine but no review 

article provides comprehensive information about all 

impacted teeth. This could indicate that few reports 

have been published on this subject and thus, make it 

necessary that dentists must increase their information 

in this field. 

Incidence and Prevalence: The most commonly 

impacted teeth are third molars, maxillary canines, 

mandibular premolars and maxillary central Incisor in 

decreasing order.(3,4) The incidence of mandibular and 

maxillary third molar impaction were reported to be 

20% and 18% respectively and while maxillary canine 

impaction has an incidence of 0.82%-2.8%.(3,5) A high 

incidence of 3.29% of maxillary canine impaction has 

been reported in Turkish population.(5) The lowest 

incidence has been reported in the Japanese 

population.(6) Of all patients with maxillary impacted 

canines, it is estimated that 8% have bilatéral 

impactions. The ratio of Palatal impactions is more than 

buccal canine impactions 2:1 or 3:1.(7,8) The frequency 

of maxillary incisor impaction ranges from 0.06% to 

0.2%.(4) The incidence of mandibular canine impaction 

is 0.35%. Mandibular canine impaction is less frequent 

and the incidence has been reported to be 20 times 

lower than that for maxillary canines.(9) 

Etiology of Impacted Teeth 

Multiple factors are responsible for impaction. In this 

literature, the most commonly reported etiological 

factors were divided into two groups.(10-13) 

Local Causes  

 Irregular position or pressure of adjacent teeth. 

 Greater density of overlying or surrounding bone. 

 Fibrosis of overlying mucous membrane. (Due to 

long continued chronic inflammation) 

 Lack of space due to under developed jaws. 

 Over retained deciduous teeth. 

 Premature loss of deciduous teeth. 

 Changes due to infections or abscesses. 

 Inflammatory changes due to exanthematous 

diseases. 

Systemic Causes: Impactions are found in the absence 

of local predisposing factors: 

 Prenatal causes: heredity. 

 Postnatal causes: conditions that interfere with 

growth and development of the child such as 

Rickets, Anemia, Congenital syphilis, 

Tuberculoses, Endocrine dysfunction, 

Malnutrition, Irradiation.  

 Rare conditions Cleidocranial dysplasia, 

Oxycephaly, Progeria, Achondroplasia, Cleft 

palate. 
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Sequelae of Impaction: Shafer et al(14) outlined 

consequences of impaction which are (a) impacted 

tooth malpositioning, (b) arch length shortening due to 

migration of adjacent teeth (c) internal resorption, (d) 

root resorption of the impacted tooth, or adjacent teeth, 

(e) development of dentigerous cyst (f) infection, (g) 

pain, and (h) combinations of the above sequelae.  

Diagnosis of Impaction: The diagnosis of impaction is 

made by synergistic evaluation of case history, clinical 

and radiographic examinations. 

Case History: Prior history of any episode of trauma 

especially to the region of the mouth should be 

carefully recorded with approximate dates of 

occurrence.  

Clinical examination: The following clinical signs are 

indicative of impactions which are presence of mucosal 

bulge (buccal or palatal) (Fig. 1), delayed eruption of 

permanent teeth, prolonged retention of deciduous teeth 

and the mesial and distal tipping or migration of 

adjacent teeth. Palpation compounds our understanding 

as a widening of labiolingual plates indicates presence 

of tooth at this level and narrowing indicates absence at 

this level. Moreover, hard swelling in the place where a 

shallow depression on either side of the anterior nasal 

spine is expected in case of dilacerated or impacted 

incisor. Palpation of a dilacerated central incisor is 

often made in two places, one being high in the upper 

labial sulcus and the other as a small and hard lump in 

the palate. 

 

 
Fig. 1: Mucosal bulge on the palate depicting 

impacted canine 
 

Radiographic examination 
1. Periapical films A periapical film is the two 

dimensional picture of an area of dentition. To 

obtain a three- dimensional visualization, two 

periapical films are taken of the same area, with the 

horizontal angulations of the cone changed (Tube-

shift technique or Clark's rule or SLOB method) 

(Fig. 2) or vertical angulations of the cone is 

changed by approximately 20° (Buccal-object 

rule), when the second film is taken. In other 

words, first film would relate the impacted tooth to 

the neighboring teeth both mesiodistally and 

superoinferiorly, A second periapical film would 

provide position of the impacted tooth 

buccolingually. 

 

 
Fig. 2: Clark’s method of buccolingual location of 

impacted object. Two IOPA X-rays are made while 

keeping the film in same location but X-ray tube is 

moved either mesially or distally. An object closer to 

the X-ray film, i.e. palatal will appear to move in the 

same direction as the X-ray beam while opposite is 

true for a buccal object. A. Palatal impacted canine 

moved distally with distal movement of X-ray B. 

Buccal impacted canine moved mesially with distal 

movement of X-ray 

 

2. Occlusal films also help in visualizing the 

buccolingual position of the impacted tooth 

concurrent with the periapical films. 

3. Extraoral films 
a. Frontal and lateral cephalograms can sometimes 

aid in the determination of the position of the 

impacted tooth, particularly its relationship to other 

facial structures (e.g., the maxillary sinus and the 

floor of the nose). 

b. Panoramic films are also used to localize impacted 

teeth in all three planes of space, much the same as 

with two periapical films in the tube-shift method, 

with the understanding that the source of radiation 

comes from behind the patient; thus the movements 

are reversed for position. 

4. Cone Beam Computed Tomography is a novel 

method, which provides the orientation of the 

impacted tooth in all the three planes of space 

along with the 3 dimensional relationships with 

adjacent structures (Fig. 3). 

 

 
Fig. 3: Cone beam computed tomography images of 

impacted central incisor 
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Management of Impacted Teeth 

General principles of mechanotherapy 

1. Appliance selection: The appliance selected 

should have the capability to level and rotate all the 

teeth with controlled crown and root movements to 

open adequate space to accommodate the impacted 

tooth. This stage requires the use of fine leveling 

and aligning archwires.  

2. Preparation of anchorage unit: With the initial 

alignment achieved and no further movement of 

individual erupted teeth needed, these teeth are 

transformed into a composite and rigid anchorage 

unit, this is done by substituting the flexible 

archwires with a heavier wire.  

3. Space regaining for impacted tooth: Space for 

the impacted tooth should be created before 

surgical exposure by closure of existing incisor 

spacing, improving the arch form or by extraction 

of teeth. Space for the impacted tooth can be 

maintained by vertical stops bent in arch wire, 

stainless steel hollow tubing, coil spring, and tissue 

guards. 

4. Surgical exposure: The surgical exposure of the 

crown of the impacted tooth should be performed 

in a manner that will achieve a good periodontal 

prognosis of the treated result. An attachment is 

bonded to it and the flap fully closed, with only a 

fine ligature wire leading through the gingival 

tissue to the recovered tooth. 

5. Active eruption of impacted tooth: Using an 

auxiliary means of traction from the rigid 

orthodontic appliance, a gentle and continuous 

light force (about 60 gms), with a wide range of 

activation is applied to the tooth, and is aimed at 

erupting the impacted tooth. 

6. Final detailing - There should be final detailing of 

the position of the formerly impacted tooth.  

Management of Impacted Central Incisors: Early 

management of impacted central incisors is necessary 

as it can cause unesthetic appearance, compromised 

oral function and speech disturbance. Appliance 

modifications are required in early mixed dentition as 

all the teeth cannot be bonded, thus, orthodontic 

appliances used are:  

1. A "two by four" appliance: At this age, two molars 

and no more than two incisor teeth of the maxillary 

permanent dentition are bracketed. Deciduous 

canines and molars have insufficient crown height 

and unfavorable anatomy to allow placement of a 

fixed multi-bracketed appliance. 

2. Johnson's (modified) twin wire arch: Unique 

features consist of fixed molar bands, 

interconnected by a soldered palatal arch. Long 

narrow gauge (0.020' internal diameter) tubes slide 

freely in the round molar buccal tubes (0.036") and 

are made to extend anteriorly to the deciduous 

canine area. 

3. Removable appliance: A modified labial bow with 

a helix was used along with elastic traction was 

used for disimpaction of impacted central 

incisors.(15)  

Management of the Impacted Maxillary Canine: 

Developmental considerations: The crowns of 

permanent canines develop in close relation to the 

lateral incisor roots. According to Dewel,(16) maxillary 

canines have the longest period of development, as well 

as the longest and most tortuous course to travel from 

the point of formation, lateral to the piriform fossa, 

until they reach their final destination in full occlusion. 

Broadbent advised to be wary of correcting flared 

and distally tipped lateral incisors before eruption of 

canines to check canine impaction or root resorption of 

the lateral incisors.  

Management of the palatally Impacted Canine: 

There are many surgical methods available for exposing 

the impacted canine. Two of the most commonly used 

methods are:  

a. Surgical exposure to facilitate natural eruption- 

The applicability of this method lies with correct 

axial inclination of canine without the need for 

uprighting. But its movement should closely 

monitored with the aid of radiographs at regular 

intervals.  

b. Surgical exposure with the placement of an 

attachment- After the surgical exposure of the 

impacted tooth, an attachment is placed on the 

crown followed by application of orthodontic 

forces to facilitate tooth movement. 

Different methods of attachment to the impacted 

tooth have been suggested, including crowns, wire 

ligatures, chain links, bands, and directly bonded 

brackets.  

Two approaches are generally recommended in 

regard to the timing of placing the attachment 

Two-step approach:(17) First, the canine is surgically 

uncovered and the area is packed with a surgical 

dressing to avoid the filling in of tissues around the 

tooth. Pack is removed after surgical wound healing 

and an attachment is placed on the impacted tooth.  

One-step approach: After the surgical exposure, 

attachment is placed followed by excision of overlying 

tissues and placement of periodontal pack. This method 

is commonly applied for eruption of palatally impacted 

teeth. One of the important advantages of such an 

approach is that when the force is applied to the 

impacted tooth, the clinician is able to visualize the 

crown of the tooth and to have better control over the 

direction of tooth movement, thus avoiding damage to 

adjacent teeth or the impacted tooth itself. 

Management of Labially Impacted Canines: Palatal 

impaction of the maxillary canine is more frequent than 

labial impaction and is usually the consequence of 

insufficient arch length. As a result, the canine is often 

positioned high in the alveolar bone and erupts through 

the alveolar mucosa. Fournier et al8 suggested that 
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labially impacted tooth with favourable vertical position 

will erupt on its own in younger patients after surgical 

exposure, whereas in older patients traction is required. 

The adequate width of attached gingiva is 

necessary to prevent inflammation of the periodontium 

around the erupting canine. Vanarsdall and Corn(18) 

stated that moving the impacted teeth through the area 

of inflammation is harmful to the periodontium.  

Thus, it is suggested that eruption of impacted 

tooth should be attempted through band of attached 

gingiva. Otherwise, improper soft-tissue management 

may lead to mucogingival recession and loss of alveolar 

bone.  

For guiding the impacted tooth into to the oral 

environment, several appliance designs have been 

advocated such as:  

Ballista spring:(19) It is a 0.014, 0.016 or 0.018 inch 

round wire, which accumulates its energy by being 

twisted on its long axis. It is placed in the head gear 

tubes of first maxillary molars, and it is ligated to this 

tube so that it cannot rotate in the tubes. 

TMA box loop:(20) A 0.017 X 0.025 TMA wire is used. 

It produces sagittal and horizontal corrections while 

continuing vertical eruption. 

Nickel titanium closed-coil spring:(21) A 0.009"X 

0.041" spring. It provides 80 gm of force when 

stretched to twice its resting length. 

Mandibular anchorage:(22) A Lingual arch is 

fabricated with 0.036 inch stainless steel wire with 

vertical hooks (5-6mm in length). Elastic force should 

not exceed 40-60 gm. 

The K- 9 spring:(23) It is made in 0.017"X 0.025"TMA 

wire. It is simple in design and exerts light continuous 

eruptive and distalizing forces. 

Australian helical arch wire:(24) It is made in special 

plus .016" arch wire and force should not exceed 200 

gm. It is activated by twisting the steel ligature wire 

every two weeks. 

The Monkey hook:(25) It is a simple auxiliary with an 

open loop on each end for the attachment of intra oral 

elastic or elastomeric chain for connecting to a 

bondable loop button. A combination of monkey hooks 

and bondable loop-buttons allows the production of 

forces in a variety of directions such as vertical eruptive 

forces. 

Easy-Way-Coil (EWC) system:(26) This EWC system 

consists of a Remanium closed-coil stainless steel 

spring, a .010" ligature wire, and a bondable lingual 

button. Last few coils of the spring were bend to make 

an eyelet and eyelet was attached to lingual button with 

a ligature wire. The EWC system allows the constant 

application of force throughout the eruption of 

impacted teeth. 

Retention considerations: Becker et al(27) evaluated the 

post treatment results of the impacted teeth in patients 

whose orthodontic treatment had been completed. They 

observed an increased incidence of rotations and 

spacing on the impacted side in 17.4% of the cases, 

whereas the incidence was found to be 8.7% on the 

control side. To minimize or prevent rotational relapse, 

a fibrotomy or a bonded fixed retainer may be 

considered by the clinician. Clark suggested that after 

the alignment of palatally impacted canines, lingual 

drift can be checked by removing halfmoon shaped 

wedge of tissue from the lingual aspect of the canine.  

Management of Mandibular Canine: When the 

crown of an unerupted mandibular canine is inclined 

more than 30 degrees to the median sagittal plane, 

orthodontic treatment may be necessary to correct the 

inclination. To uncover a bonding surface on the 

crowns; an apically and laterally retracted flap must be 

created without damaging the periodontal integrity of 

the adjacent lateral incisor. Once an attachment is 

bonded, the orthodontist can begin to move the 

impacted canine distally to correct its path of eruption. 

When insufficient space is available in the arch, the 

treatment plan may need to include extraction of 

premolars. 

When the unerupted mandibular canine has an 

inclination of more than 45 degrees, conservative 

treatment will be risky and uprighting the tooth into 

correct position will probably cause dehiscence of 

enveloping bone and serious periodontal defects.  

Management of Impacted Second Premolars: The 

most common cause of impacted second premolars is 

space loss in the dental arch following early loss of 

deciduous second molar and drifting of two adjacent 

teeth, particularly the first permanent molars. The 

treatment may include creating space for impacted 

premolar by extraction of adjacent premolars to resolve 

the existing overcrowding in the entire dentition; re-

siting drifted teeth to their ideal positions using fixed 

orthodontic appliance or extraction of the impacted 

tooth followed by alignment of other teeth in available 

space. The second premolars in the maxillary arch may 

even erupt spontaneously and resolve their palatal 

displacement.  

Management of Impacted first Molar: Disimpaction 

of ectopic first molar from beneath the distal bulbosity 

of the second deciduous molar can be carried out with 

wedges including elastic separating ring/orthodontic 

separators. Placement of elastomeric separators mesial 

to the first molar should be avoided to prevent their 

dislodgement in apical direction and causing harm to 

the periodontium. A removable appliance, 

incorporating a cantilever spring passing across the 

interproximal area mesial to the impacted tooth can be 

used to apply a distal force or a fixed appliance can also 

be used.(10,28-29) 

Management of Impacted Mandibular Second 

Molars: Impaction of mandibular second molar is 

uncommon. Invariably impaction is due to a mesial 

inclination of the tooth, which brings it into contact 

with the distal side of the first molar, below its 

bulbosity and close to the cervical area, which probably 

is a sign of a short arch length and retro molar 
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crowding. Treatment includes surgical exposure of the 

occlusal surface of the molar by excising overlying 

mucosa followed by employment of a removable or a 

fixed molar uprighting spring.(30-36) 

Management of Impacted Third Molars: Usually the 

Extraction of Third molar is done in cases where 

second molar is extracted, it can be dealt with same as 

second molar impaction. 

 

Summary and Conclusion 
Impacted tooth is the common challenge faced by 

dentists in routine practice. Successful and untroubled 

management of impaction depends on comprehension 

of mechanism of impaction, which depends on detailed 

knowledge of the development and eruption paths and 

patterns of the teeth. Usually management of impacted 

tooth requires the collaborative efforts of the 

orthodontist, periodontist and oral surgeon. But early 

recognition and keen understanding of impaction 

sometimes is sufficient to correct or check the 

development of malocclusion by interceptive treatment 

alone. 
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