
Abstract : 

The Ankylosis of a tooth is a challenging clinical problem that an orthodontist faces. Treatment usually involves 
surgical extrusive luxation, dentoalveolar distraction, corticotomy, etc. This report describes a case of 21 years 
old male patient with ankylosed right maxillary canine that was treated performing Segmental Osteotomy 
procedure with Simplified Distraction Device made from Miniscrew. In conclusion, device was found to be 
efficient with its small dimension, economic, ease of fabrication in clinic, ease of activation and patient 
tolerance with satisfactory results.
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INTRODUCTION:

Ankylosis of tooth is the fusion of the cementum or 

dentin with the alveolar bone. The pathogenesis of 

ankylosis is unknown and may be secondary to one 

of the many factors. 

For example- Metabolic diseases, trauma, injury, 

periapical infection, previous surgical procedures, 

chemical or thermal irritation, local failure of bone 
[1-6]growth.

Diagnosis of ankylosis should be based on clinical, 

radiographic and three dimensional imaging system 

evidence. Another way is by simply tapping on the 

teeth, there is a distinct difference in sound between 

an ankylosed tooth and normal tooth. An ankylosed 

tooth has a high pitched sound as compared to more 

cushioned sound of normal tooth. Radiographically, 
[2,8-16]there is a lack of periodontal ligament. 

Treatment of ankylosed tooth is quite complicated. 

Treatment usually involves one or more of the 

following- dentoalveolar distraction, surgical 

extrusive luxation, extraction, prosthetic 
[8, 14,17-19]replacement.

Case Report:

A 21 year old male patient reported to the 

department of Orthodontics. The patient's chief 

complaint was malaligned teeth. Treatment was 

started with extraction of maxillary first premolars 

and planned to finish case in class II molar 

relationship. Roth 0.018 prescription was used. 

Using this, initial alignment was done and 

completion of stage-1 was achieved. During stage-2, 

the left maxillary canine was retracted completely 

but the right maxillary canine refused to shift from 

its original position . (fig.1).

To retract it, the canine bracket was inverted to 

minimize the cortical anchorage. Also, the 

anchorage device was placed to distalize the canine, 

but in vain. The tooth was still firm and not shifting 

from its original position (fig.2).

The patient was diagnosed to have an ankylosed 
right maxillary canine after clinical and radiological 
diagnosis. Maxillary right canine gave a dull sound 
on percussion. Radiographically, there was lack of 
Periodontal ligament membrane. Root resorption 
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was observed on the distopalatal aspect of the 
ankylosed tooth (fig.3).

Treatment plan:

A revised treatment plan was then drafted to 
distalize the right maxillary canine using a 
Simplified Distraction Device instead of loop 
mechanics.

Simplified Distraction Device (SDD) construc-
tion:

- Take a conventional expansion screw and 
open it fully.

- Place the screw on a modeling wax sheet and 
apply appropriate pressure, such that only 
one surface of the screw gets engaged in the 
wax sheet. Be careful of not engaging any 
other surface of the screw.

- Then place a ring encircling the screw and 
pour dental stone.  Dental stone should be 
poured such that there are no bubbles. Do 
slow hand tapping. Avoid using a vibrator, as it 
may disengage the screw from wax sheet. 

- Remove wax sheet from the ring after setting 
of dental stone. Make sure, no other surface of 
the screw gets exposed or visible except one 
(fig-4)

- Take 2 inch long 16 gauge Stainless steel wire 
and place it over the exposed surface of the 

screw parallel to each other and then stabilize 
with dental stone.

- Solder these stabilized wires on the exposed 
surface of the screw. Remove the device by 
breaking the dental stone (Fig.5).

- Place a band on the tooth to be retracted and 
another one used as an anchorage. Now, take 
an impression and then transfer the bands 
into an impression and pour the cast. 

- Place the device on the band such that 
soldered wire faces the gingival side of the 
tooth and mark the point with marker where 
bends are to be given. 

- Bend the wire in such a way that it follows the 
contour of the band and cut the excess 
wire(Fig.6).

- Finally, check the wire banding on the cast and 
stabilize it with dental stone.

- Solder and polish the device and sterilize it 
(Fig.7). 
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- Now the Simplified Distraction Device (SDD) 
is ready for application in mouth. Prior to 
surgery, check the device in mouth and 
sterilize it again.

Presurgical Measures:

Since the orthodontic tooth movement was 
considered impossible, a segmental osteotomy and 
gradual distal movement of the right maxillary 
canine was planned. Brackets on second premolar 
and canine were debonded and first molar was 
debanded prior to surgery.

Surgical Procedure:

Surgery was performed on an outpatient basis with 
the patient under local anaesthesia. A horizontal 
mucosal incision of approximately 2.5 cm in length 
was made parallel to the gingival margin of the 
canine and premolar region beyond the depth of the 

[20, 21,22]
vestibule . The osteotomy line was outlined 
around the canine root approximately 5mm above 
the apex by means of multiple cortical holes made in 

[23]the alveolar bone with a small round carbide bur . 
First premolar tooth was extracted in early stages 
and many procedures were used to retract canine 
tooth as described earlier but in vain. Now, first 
premolar socket area was completely healed and 
filled with bone. A segmental alveolar osteotomy 
was performed in the upper right maxillary segment 
in close proximity to the periodontal space on the 
distal aspect of canine and mesial of second 
premolar to ensure complete retraction of the 
canine with no interposed bone in between (Fig.8).

 Now, larger osteotomes were used to fully mobilize 
the alveolar segment that included the canine root 
by fracturing the surrounding spongy bone around 

[21,22]its root with palatal bone intact . Also the apical 
area was undisturbed to maintain the vitality of 

[21]
canine tooth . The flap was then closed and 
sutured. After surgery, SDD was cemented (Fig.9).

Distraction Protocol:

The first activation was done 3 days post surgery. 
Device was activated twice a day, creating 0.5mm 

[24]
distal movement per day.  Distraction was 
continued for 15 days. Total amount of distal 
movement was 7 mm in the first premolar region 
(Fig.10). 

Treatment Progress:

In this case, since the canine was ankylosed, right 
maxillary canine and second premolar were 
rebonded and first molar was rebanded 
immediately to express complete tip and torque. 
17x25 NiTi wire was placed with continuous 
ligation from right maxillary canine to right 
maxillary first molar to hold the canine in retracted 
position. After 7 days, 17x25 NiTi archwire was 
replaced with 17x25 Stainless Steel archwire with 
S.S. continuous ligation from right maxillary first 
molar to left maxillary first molar as a retention 

[21]phase.  Bone maturity was evident on radiograph 
[25]after 3 months of consolidation phase (Fig.11),  so 

the retraction of anterior segment was started with 
loop mechanics (Fig.12,13).

Results:

After completion of retention phase of 3 months, a 
class 1 canine and class II molar relationship was 
achieved. The amount of canine retraction was 7mm 
in 15 days with no posterior anchor loss. No apical 
root resorption was observed in any teeth. Canine 
root was found parallel to the adjacent tooth root. 
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Pulp vitality was tested by electric and thermal pulp 
tester and found to be normal.

Discussion:

Treatment of ankylosed tooth is not possible by 
conventional orthodontics. Various treatment 
options are considered for different types of tooth 
movement e.g distraction osteogenesis for 
retraction of ankylosed tooth. According to Gokmen 

[21] [22]
Kurt et al 2010 ,  Cem A Gurgan et al 2005 , and 

[23] 
Yusuf Sukurica et al 2007 , Dentoalveolar 
Distraction osteogenesis is found to be effective 
method for ankylosed canine retraction.

There are various alternatives for distraction like 
use of elastics , use of NiTi Coil Springs and using 
screw type distractor. With the use of elastics, 

[26,27]control of the distraction rate is difficult.  So, it is 
advisable to use screw type distractor instead of 
elastics or NiTi coil springs to control the rate of 
distraction and maintain the vitality of tooth. 

Complications of segmental osteotomy are 
Periodontal ligament defects, Loss of pulpal vitality 
of tooth, Loss of blood supply (to both teeth and 
alveolar bone) and breakage of distraction device 
[24,28]

. Surgical procedures if done carefully can avoid 
such complications with adjacent teeth. Gradual 
distraction of the alveolar segment might be 
advantageous to maintain the blood supply of the 
mobilized segment. 

Generally, a distraction device is fabricated in 
laboratory which is an expensive and time 

consuming procedure. So, this device was 
specifically designed to fabricate in the office which 
ultimately saves time of tedious laboratory 
procedure and hence one can perform surgery on 
early basis. As it is made up of expansion screw and 
stainless steel wires, it is economical, simple to 
fabricate and not technique sensitive. SDD is less 
bulky as compared to hyrax used by some authors. 
Patient compliance was also found to be 
satisfactory.

Unwanted buccal movement of the retracted tooth 
was observed which was corrected by orthodontic 
treatment. Although this device is devoid of locking 
mechanism which can lead to undesirable reverse 
movement , we did not come across any such effect. 
However, we have to take this into consideration.

Conclusion: The newly designed Simplified 
Distraction Device is capable of retracting 
ankylosed tooth without any complication. SDD is 
economical and efficient in its ease of fabrication, 
ease of activation and good patient compliance.
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