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Abstract

When anterior tooth ankylosis happens before growth is completed, it leads to dentoalveolar vertical discrepancy which causes 
anterior openbite and aesthetic concerns. This case report presents a minimally aggressive approach for treatment of an 
ankylosed tooth in an adult patient using surgical luxation along with temporary anchorage device and vertical elastics. At the 
end of treatment, the anterior openbite was corrected with extrusion of the ankylosed incisor. The smile arc was significantly 
improved and the patient was satisfied with the results.
        
Keywords: Tooth Ankylosis, Luxation, Temporary Anchorage Device 

Abbreviations: ERR: External Replacement Resorption; 
PDL: Periodontal Ligament; TADs: Temporary Anchorage 
Devices; IRR: Internal Root Resorption; 

Introduction

External replacement resorption (ERR) also known as 
tooth ankylosis, is caused by fusion of cementum or dentin 
to the alveolar bone [1]. This problem could occur in both 
deciduous and permanent dentitions in different stages 
of tooth eruption [2]. The periodontal ligament (PDL) 
continuity disappears as a result of ankylosis. When 20% 
or more of the root surface is involved with , the physiologic 
tooth mobility is lost [3].

Ankylosis happens for multiple reasons including: 
trauma -especially severe luxation and avulsion- , metabolic 
disorders, local metabolic changes, periapical infections, 

chemical or thermal irritation, previous surgical procedures, 
and genetic predisposition [3-6].

Complications of tooth ankylosis vary depending on 
tooth/alveolar developmental stage. If this occurs in growing 
patients, it causes infra-position of the tooth, tipping of 
adjacent teeth, dental midline shift to the ankylosed side, 
ridge deformity, and esthetic and occlusal problems. But if 
ankylosis happens after the growth is completed, it can be 
managed more easily by prosthodontics replacement [1,7].

Various diagnostic signs, such as percussion (metallic 
sound) and radiographs (obliteration of the PDL), have been 
proposed to diagnose ankylosed teeth. However, in some 
studies lack of response to orthodontic force have mentioned 
as the most obvious one. As these teeth do not move by 
application of orthodontic force, they can complicate the 
orthodontic treatment [8-10].
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Different treatment modalities have been suggested for 
treatment of patients with ankylosed teeth, including tooth 
extraction and replacement with prosthesis, orthodontic 
space closure, distraction osteogenesis (DO), and surgical 
luxation [9,11,12].

This case report describes surgical luxation of an 
ankylosed maxillary lateral incisor, followed by orthodontic 
force application using temporary anchorage devices (TADs).

Diagnosis

A 23-year-old woman was referred to orthodontic clinic 
with chief complaint of infra-occlusal left maxillary lateral 

incisor. She sought alignment of anterior teeth as well as a 
more attractive smile.

She had no special medical situation and mentioned no 
history of dental or facial trauma. Intraoral examination of 
the left lateral incisor revealed no physiologic mobility and 
the tooth had sharp metallic sound on percussion. There 
was a 4 mm vertical discrepancy relative to adjacent central 
incisor.

A CBCT with a small field of view was prepared for further 
investigation. It clearly revealed internal root resorption 
(IRR) of the left lateral incisor (Figure 1).

Figure 1: Pretreatment CBCT.

Clinical evaluation showed a convex profile with a 
relatively shallow mentolabial sulcus and increased height 
of lower face. A non-consonant smile arc and 3 mm shift of 
lower midline to right side were noted. Intraoral examination 
showed impaired dental system. Teeth number 3, 14, 19, 

and 29 were already extracted. Canine relationship was cl I 
in left and cl II in right side. Overjet was appropriate, while 
a remarkable 4 mm anterior open bite in left lateral incisor 
region was apparent (Figure 2).

https://medwinpublishers.com/OAJDS/
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Figure 2: Pre-treatment facial and intraoral photographs.

Cephalometric analysis revealed a class I anteroposterior 
skeletal relationship as well as long face tendency with 

counterclockwise rotation of maxilla (Figures 3 and 4).  
Cephalometric data are summarized in Table 1.

Parameter Patient value Norm
SNA 82.6 82±2
SNB 80.1 80±2
ANB 2.5 2±2
wits -1 0.82±2.1

Facial angle 84.5 82-95
Basal angle 38.3 27±4

Saddle angle 121.6 125±5
Articular angle 146.8 140±6

Gonial angle 129.7 128±7
Sum of Bjork 398.1 396±20

SN-GoGn 34.8 32±4
FMA 34.2 26±4.5
IMPA 97.5 90±5

U1 to SN 121 102-105
U1 to FH 124.8 111±5

L1 to NB distance 8.2 8.36±2.63
U1 to NA distance 8.4 9.258±3.67
Interincisal angle 103.5 135±5

Table 1: Cephalometric analysis data.

https://medwinpublishers.com/OAJDS/
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Figure 3: Pre-treatment lateral cephalometry and panoramic view.

Figure 4: Cephalometric tracing.

Treatment Objectives

The treatment objectives were to (1) endodontic 
treatment of maxillary left lateral incisor to prevent the 
progression of IRR (was performed based on endodontist 
consultation), (2) alignment of the other teeth and space 
opening for ankylosed tooth, (3) alignment and levelling of 
left lateral incisor, (4) levelling of gingival margins if needed, 

and (5) improvement of smile arc.

Treatment 

Several treatment modalities have been suggested for 
patients with ankylosed anterior tooth as follows:
1. Tooth extraction and ridge augmentation for prosthetic 

tooth replacement 

https://medwinpublishers.com/OAJDS/
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2. Decoranation and esthetic space maintenance
3. Tooth extraction and orthodontic space closure
4. Corticotomy in order to separate a bone block and allow 

rapid movement of the tooth followed by distraction 
osteogenesis

5. Surgical luxation of the ankylosed tooth to break 
the fusion between tooth and bone and immediate 
orthodontic force application to level the tooth

In this case, since the patient’s growth was completed, 
decoronation was not applicable, and orthodontic space 
closure was also excluded as patient had CL I malocclusion. 
In addition, due to huge size and high gingival margin level 
of canine, substitution of canine for lateral was expected to 
cause esthetically unsatisfying results.

Because the ankylosed tooth did not undergo extensive 
root resorption, we considered the last two options which 
both required preliminary alignment of other teeth and 
space opening for lateral incisor. Since the patient was not 
eager to undergo aggressive procedures, and due to her 
preference for more economic options, we decided to try the 
less aggressive method, surgical luxation, first. The patient 
agreed that in case this method fails, she needs to undergo 
corticotomy and DO.

Treatment Progress

At first step, the patient was referred to department of 
endodontics, and endodontic treatment for prevention of 
progress in IRR was performed.

After root canal therapy, maxillary teeth were bonded 
with preadjusted 0.022 × 0.028 MBT Brackets. Alignment 
started with 0.014 inch NiTi archwire and progressed to 
0.016 inch and 0.018 inch NiTi arch wires. The left lateral 
incisor (tooth number 10) was not engaged in the arch 
wires in this stage. After initial alignment was completed, 
NiTi compressed coil spring was used on 0.018-inch SS arch 
wire to open space for the left lateral incisor. After enough 
space was opened in upper arch, the surgical luxation was 
performed by an oral surgeon. A miniscrew (1.6mm × 8 mm) 
was inserted in alveolar process of lower arch between teeth 
22 and 23.

Immediately after luxation, 1/4 light interarch elastic 
was used for traction between miniscrew and tooth 10. 
Patient was asked to use the elastic fulltime, and remove 
it just for eating and brushing. Elastic was replaced by 
the patient every 24 hours. The patient was visited every 
week for three weeks and was noticed to call us in case of 
abnormal pain, mobility, or bleeding. After the first week, the 
elastic was changed to 3/16 medium to apply a heavier force. 
In that appointment patient informed us that she has just 
realized that she is two months pregnant and she is willing 
to undergo a single jaw orthodontic treatment. We consulted 
with patient’s gynecologists, and based on her advises, there 
was no problem for continuing the treatment. In addition, 
patient was informed that in case posterior occlusion is 
disturbed, two jaw treatment would be inevitable. Eight 
weeks later, 0.014 inch NiTi overlay wire was engage to 
tooth 10, to produce continuous light force and elastic was 
continued engaging teeth 9, 10, 11 and the TAD (Figure 5).

Figure 5: combined TADs traction and overlay wire after surgical luxation.

https://medwinpublishers.com/OAJDS/
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Treatment Results

The anterior openbite was corrected with extrusion of 
left lateral incisor. The smile arc was significantly improved 
and the patient was satisfied with the results. Fixed retainer 
was applied between upper incisors to prevent re-intrusion 
of left lateral incisor.

Since orthodontic treatment for lower arch was not 
performed due to patient’s pregnancy and her desire, the 
lower midline and canine relationship remained uncorrected 
(Figure 6).

Figure 6: Post-treatment facial and intraoral photographs.

Periapical image of tooth 10 at the end of the treatment 
showed successful endodontic treatment with no evidence of 

increase root resorption (Figure 7).
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Figure 7: Post-treatment periapical radiograph.

Discussion

Traumatic injuries (especially severe luxation and 
avulsion injuries) have been accused as the primary cause 
of tooth ankylosis. However, other possible reasons exist. 
Since the maxillary incisors are highly accident prone, they 
could easily be ankylosed in different stages of development 
[13,14]. Considering these teeth are located in the esthetic 
zone, it can turn to a more challenging problem affecting 
both esthetics and self-confidence. Several methods such 
as decoronation, prosthetic replacement, single tooth block 
corticotomy, distraction osteogenesis, and surgical luxation 
have been reported to address this problem [13,15].

When ankylosis occurs, two main issues should be 
considered in treatment planning: whether the patient is 
growing [16], and how much of the root is involved with 

external root replacement [17].

When ankylosis occurs in growing patients, it causes 
progressive vertical alveolar discrepancy, so treatment should 
be aimed to reduce the need for ridge augmentation in adult 
life [18]. Decoronation has been suggested in children and 
adolescents to preserve alveolar ridge width, and apposition 
of bone on buried root which improves vertical aspect of 
ridge [19,20]. However, when we encounter a tooth that has 
been ankylosed several years ago and vertical discrepancy 
is already evident, this approach is not efficient [10]. In this 
sitations, one solution is surgical luxation of the tooth and 
immediate orthodontic force application, provided the tooth 
have enough root length and has not been replaced by bone 
extensively. If successful, this method will have aesthetic 
results without the need for prosthetic treatment and 
related complications and costs [17]. It has been assumed 
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that if ankylosed tooth is moved enough, it can break the 
fusion area, while periapical blood supply is maintained and 
the inflammatory reaction will generate new periodontal 
ligament [21]. In this case report we used surgical luxation 
followed by immediate traction with miniscrew assisted 
anchorage which provids three dimensional force vector 
control and versatility [22]. Since in this patient the vertical 
growth was completed, we levelled the tooth 10 with the 
adjacent teeth. In younger patients that vertical growth is 
remained, overcorrection of vertical position of ankylosed 
tooth is sensible [23].

One limitation of this approach is patient’s cooperation. 
If the tooth does not move immediately after luxation, it 
will be re-ankylosed during healing procedure, although in 
some cases the tooth becomes ankylosed again despite the 
orthodontic force is applied timely [24].

The second limitation of this method is miniscrew 
stability. Many factors cause miniscrew failure including 
Incorrect surgical procedure, Bone characteristics, Soft 
tissue thickness, Poor oral hygiene, and screw breakage. The 
length and shape of the miniscrew also influence the success 
rate [25].

Although several case reports have introduced osteotomy 
and distraction osteogenesis in ankylosis cases with vertical 
discrepancy, it was not the treatment of choice in this patient 
[15,26-28]. This approach is more aggressive and costly with 
more challenging three dimensional control of bone block. 
However, it can be successfully used in cases with severe root 
resorption, or when root fracture is speculated.

Conclusion

Surgical luxation of ankylosed lateral incisor combined 
with TADs mechanic resulted in a successful single jaw 
orthodontic treatment. It improved patient`s smile arc and 
closed the anterior open bite using a less aggressive and 
less costly approach in comparison to alternative methods 
such as distraction osteogenesis, tooth extraction and ridge 
reconstruction for prosthetic replacement.
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