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Introduction

In orthodontic treatment, the ankylosed tooth will not move 
at all. Some reports have showed that orthodontists should pay 
attention to the permanent tooth that was traumatized during 
childhood [1-3]. However, it is very difficult for us to judge 
accurately whether the tooth is ankylosed [4, 5]. Shafer, et al. 
suggested that the diagnosis of ankylosis is based on the lack of 
tooth movement and a dull sound by percussion [6]. In addition, if 
the ankylosis infects the proximal root areas, we would be able to 
confirm it by periapical radiographs [6]. Though, these symptoms 
are not clear if the ankylosed area is small or located on the root 
surface [7]. Basically, we don’t have any other choice but to apply 
orthodontic forces to the affected tooth for the definitive diagnosis 
[4]. Therefore, we have to explain to the patient or parents about 
the possibilities that the tooth wouldn’t move and the alternatives 
before treatment.

We encountered a patient who had been receiving orthodontic 
treatment at another hospital for over 5 years, but only her 
maxillary right central incisor did not move. Therefore, the severe  

 
overjet by the tooth remained and she hadn’t been able to finish her 
orthodontic treatment yet.

Here, we report the effective surgical intervention of a patient 
with malocclusion involved in the ankylosed tooth by single tooth 
dento-osseous osteotomy (STDO).

Case Report

A female patient, 23 years and 7 months of age, presented with 
a chief complaint that her maxillary right central incisor did not 
move. She hoped to correct the severe overjet (Figure 1). She had 
been treated for her malocclusion at another hospital for over five 
years when visiting our hospital, and her orthodontic treatment was 
almost finished, except for her maxillary right central incisor. Her 
referral letter stated that the tooth couldn’t be repositioned even 
with temporary anchorage devices, and it was likely to be caused 
by dental ankylosis. The tooth was damaged by trauma when in 
junior high school. Her orthodontist had no means of treatment and 
referred her to our hospital. He concluded that her maxillary right 
central incisor should require surgical intervention for alignment.
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Figure 1: Intraoral photographs on her initial visit to our hospital. A. Overjet. B. Mirror view (maxillary). C. Mirror view (mandibular). D. Right 
molar relationship. E. Centric occlusion. F. Left molar relationship.

The tooth was highly labially inclined and appeared cloudy. 
It was a non-vital tooth without physiological perturbation and 
made a similar percussion sound close enough to another teeth. A 
dental radiographic image and computed tomography showed root 
resorption and undertreatment of dental pulp for her maxillary 

right central incisor (Figure 2). We also determined that dental 
ankylosis was the reason why alignment of her maxillary right 
central incisor couldn’t be achieved. The treatment objective was 
to correct the highly labially inclined tooth and establish the good 
upper arch form.

Figure 2: Dental radiography (A) and CT image (B) on her initial visit to our hospital.
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We conceived two alternatives for her treatment. The first 
alternative was surgical luxation to reposition the ankylosed tooth 
to the ideal position or angle. The second alternative was STDO 
that osteotomized bone block including her ankylosis could be 
rearranged properly. However, we hadn’t to despair of the first 
alternative in this case. Surgical luxation was to attempt to break 
the fusion between the cementum and bone [8].

The root of her ankylosis had already been resorbed partially 
and in a bad condition. If this alternative was chosen, there would 
be a strong possibility of the root fracture or that her tooth might 
have reankylosed during repair [8-10]. Therefore, we suggested 
STDO to her.

Initially, the upper arch wire was pulled out before surgery. STDO 
was performed with the same procedure as before 2, according to 

the protocol by Epker and Paulus [11]. A mucoperiosteal flap was 
reflected to expose the anterior maxilla from the left central incisor 
to the right lateral incisor (Figure 3A). Two separate subperiosteal 
tunnels were created inferiorly on both sides of the ankylosed 
tooth. Vertical osteotomies were performed from the alveolar crest 
5mm above the root apex in a tapered form, and then horizontal 
osteotomy was performed by un ultrasonic bone-cutting device 
(Piezosurgery; Mectron Medical Technology, Carasco, Italy). After 
the mobility of the segment was confirmed, the small segment was 
inclined and moved lingually to improve the tooth axis (Figure 
3B). Both oral surgeons and an orthodontist finally checked the 
new position of the segment and the corrected upper arch form, 
and the soft tissue incision was closed with surgical sutures. A new 
continuous 0.016×0.016 stainless steel archwire was placed in the 
brackets for stabilization in position.

After 10 days of STDO, the mobility of the segment decreased 
without infection (Figure 4A). A month after STDO, the segment 
and upper arch form were much more stable and no relapse of 
the labially inclined tooth was seen (Figure 4B). Bone healing 

surrounding fracture lines was confirmed in the radiograph after 6 
months of surgery, and a functional occlusion was well maintained 
(Figures 5, 6). Therefore, her edgewise appliances were removed in 
her original dental clinic.

Figure 3: Surgery progress. A. Incision line. B. After the mobility of the segment was confirmed, the small segment was inclined and moved 
lingually to improve the tooth axis.
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Figure 4: Treatment progress. A. Ten days after STDO, the mobility of the segment decreased without infection. B. A month after STDO, the 
segment and upper arch form were much more stable and no relapse of the labially inclined tooth was seen.

Figure 5: Dental radiography at six months after surgery.
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Figure 6: Intraoral photographs at six months after surgery. A. Overjet. B. Mirror view (maxillary). C. Mirror view (mandibular). D. Right molar 
relationship. E. Centric occlusion. F. Left molar relationship.

Posttreatment intraoral photos showed an excellent change, 
as compared with pretreatment ones. The severe overjet had 
disappeared, and her upper arch form was corrected (Figure 6). She 
was very satisfied with this treatment outcome.

Discussion

In this study, we reported the effective surgical intervention of 
a patient with the ankylosed tooth. Moreover, STDO contributed 
to provided sufficient improvement of the severe overjet by the 
ankylosed central incisor and shortening of the treatment duration.

STDO is surgical repositioning of the ankylosed tooth with 
surrounding alveolar bone under local anesthesia, without the need 
for hospitalization [11]. It is considered to be an effective approach 
to malposition of the ankylosed tooth because of the advantages of 
shortening of the treatment duration, the ability to move segments 
in any direction and stability [2, 11-13]. However, the single-tooth 
block segment has a limitation in the amount of movement due 
to the resistance of the attached gingiva and impairment of blood 
supply [2, 11-15]. Significant gingival recession is also reported [1, 
2, 7]. Therefore, this approach needs technical proficiency.

Before her treatment, we explained sufficiently these risk to 
her and her parents. She had to be prepared to face the serious 
situation that the affected tooth would be extracted and she would 
need dental prosthesis treatment if the postoperative course was 
not good. However, they strongly hoped and started STDO. The oral 
surgeon who specialized in osteotomy for jaw deformity and has 
performed STDO previously was selected and performed for her [2, 
16-18]. Because the occlusion was stable and the good upper arch 
form was retained for 6 months, her orthodontic appliances were 
removed.

This patient was not explained about the possibility of dental 
ankylosis of her tooth before initiation of orthodontic treatment. 
Thus, she never assumed that the longer-term treatment and the 
surgical procedure were required. As a result, she looked exhausted 
on her initial visit to our hospital. We hope that this case report 

will warn that treatment must be provided based on proper exams, 
diagnosis and informed consent so that patients can receive 
satisfactory treatment without anxiety. Moreover, we would like 
to highlight that this approach is very effective for improvement of 
malposition of the ankylosed tooth.
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