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Orthodontic Traction of Impacted Tooth
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Tooth impaction may lead to malocclusion, root resorption, cyst or aberrant changes in adjacent teeth. Clinical and
radiographic examinations are used to locate the impaction, and appropriate treatment plans must be made to relocate the

impacted tooth.

When surgically exposing the impacted tooth, periodontal considerations to conserve maximum amount of soft and hard
tissue are used. Oral hygiene instructions are emphasized to maintain sound periodontal health.

Securing enough space for the impacted tooth and proper anchorage is important. Proper use of force and mechanics
is crucial to prevent such complications as root resorption. Various patterns of orthodontic traction may be employed as

situation permits.

Most impaction cases can be managed with orthodontic traction to restore function and esthetics, provided that early
detection and proper diagnosis and treatment planning are made.
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frequently found incidentally during routine
examination. Any tooth can be impacted, but
the most frequently impacted teeth are lower 3rd molar,
upper canine, upper 3rd molar, upper and lower 2nd
premolars and upper central incisor, in that order™”.
Such impaction may lead to malocclusion or cause
disorders such as root resorption or cyst. Appropriate
diagnosis and prompt management therefore are
important.
Upper canine is the most frequently impacted tooth
other than the 3rd molars. It is found in 2% of all

T ooth impaction is usually without symptom and

Y Assistant Professor, Department of Orthodontics, College of
Dentistry, Yonsei University

2 Assistant Professor, Department of Orthodontics, College of
Dentistry, Yonsei University

? Resident, Department of Orthodontics, College of Dentistry,
Yonsei University

¥ Resident, Department of Orthodontics, College o Dentistry,
Yonsei University

orthodontic patients. The frequency of palatal impaction
is twice as frequent as labial impactionm. Causes of
canine impaction are either systemic or local in origin.
Systemic causes include abnormal muscle tension,
fever, endocrine diseases and vitamin deficiency. Local
causes include arch length discrepancy, retained
deciduous tooth, premature loss of deciduous canine,
presence of alveolar cleft, aberrant position of tooth
bud, cyst and idiopathiclz).

Lower 2nd premolar impaction may be caused by
idiopathic rotation of tooth bud. For lower 2nd molar,
the impaction may occur in relation to the 3rd molar or
independently, with less than 1% in frequencym).

Impaction of upper central incisor usually occurs
labially, and supernumerary tooth, dilaceration and
arrested root development are known as some of the
causes”.

For diagnosis of impaction, clinical and radiographic
analysis are used to pinpoint the location. The
radiograph may reveal whether the impaction is palatal
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or labial, and may provide clues related to spatial
relationship' of impacted tooth to adjacent teeth or
structures, root resorption or ankylosis of adjacent
teeth”.

Radiographic ~ examination -includes periapical,
occlusal and extraoral views. In most cases, periapical
and occlusal radiographs are sufficient to locate the
impacted tooth'”. CT scan is also available to provide
accurate 3-dimensional imaging”. With two periapical
X-rays, Clark’s rule or buccal object rule can be used
to confirm labiopalatal position®.(As shown in figure 1,
two periapical X-rays are needed. To employ Clark’s
rule, different horizontal angulation is given and for
buccal object rule, different vertical angulation of about
20 degrees is given.)

As for the treatment of impacted tooth, orthodontic
tractionu’M’IS’lG), autotransplantationm), and extraction
are among the options. In most cases, surgical exposure
followed by orthodontic positioning of impacted tooth is
used. Recent studies also employed orthodontic traction
using magnets.

Prior to applying orthodontic traction force, it is vital
to secure sufficient space for the impacted tooth within
the arch as well as anchorage. Using appropriate
amount of orthodontic force and mechanic is important
to prevent complications such as root resorption.
Traction may not be possible if the removal of bone
around the crown of the impacted tooth is insufficient
or if the impacted tooth is ankylosed. Therefore careful
follow up is necessarym.

Surgical exposure of impacted tooth involves such
procedures as gingivectomy, apically positioned flap or
flap/closed eruption techniqueZS), depending upon the
vertical position of the impacted tooth and the amount
of attached gingiva. Especially in labial impaction,
securing sufficient amount of attached gingiva is
important to prevent gingival recession later on®”. Lan
and Loe report that healthy gingiva requires more than
2mm of attached gingiva, while MiyassabolS) insists
that less than 2mm of attached gingiva does not
necessarily mean more periodontal breakdown. It is
reasonable to assume that even in situations with
minimal attached gingiva, orthodontic traction is
possible if meticulous plaque control can be practicedg).
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Fig. 1. Clark's rule (A, B) and buccal object rule (C.
D) for locationing of impacted tooth
(form“Am J Orthod 1976 : 69 : 371-87)

Practically however, surgical insults, irritations from
attachments, brackets and wires as well as the large
traction distance are conductive to plaque accumulation,
threatening periodontal health®. It is helpful, therefore,
if sufficient amount of attached gingiva is available
prior to orthodontic traction and special considerations
for periodontal tissue are made.

Besides the damages to soft tissue, it is also
important to limit the amount of bone removal, Kohavi
reports that a light exposure of impacted crown without
exposing CE]J results in better bone support later on as
compared to a heavy exposure with complete removal
of follicular sac®. The pattern of tooth movement also
affects the bone support, and bone support is expected
to be compromised if axial changes have to be made
during the root movemen 1

Patient instruction following the surgery is also
important. Plaque control is a crucial factor for the
success of the treatment and for the retention of the
repositioned tooth™. Periodontal status is checked at
the end of the orthodontic therapy, and secondary
periodontal procedures such as gingivoplasty or
gingivectomy may be used to enhance esthetics after
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Fig. 2. Case 1. Initial intracral photos, facial photos, lateral cephalogram, orthopantomogram, occlusal X-ray. and
cephalometric tracing

Fig. 3. case 1. Intraoral photos during treatment (Continued)

993



Kyung-Ho Kim, Kwang-Chul Choy, Ji-Yeon Lee, Chang-Soo Kang CHXIDAEA 284 65, 19984

Fig. 3. Case 1. Intraoral photos during treatment

Fig. 4. Case 1. Final intraoral photos, facial photos, lateral cephalogram, orthopantomogram, occlusal X-ray, and
cephalometric tracing
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Fig. 5. Case 1. Intraoral photos. facial photos. and X-rays at 1.5 year retention period

orthodontic treatment. A-D).
Following cases illustrate successful orthodontic 4, Extraoral findings
traction of impacted tooth with all due periodontal A normal profile is shown(Fig. 2, G-H).
considerations. 5. Cephalometric analysis
SNA 80.0 SN to MP 425
Case 1 SNB 770 1to SN 1010
ANB 30 IMPA 89.0
1. Patient : 11Y 3M, Female Wits -5.0 Rickett's esthetic line
2. Chief complaint : Impaction on 3| upper lip 25
3. Intraoral findings lower lip 35
The upper right and left canines have not vet 6. Diagnosis
erupted. The upper right canine space is insufficient, Skeletal Class I with impaction of upper right canine
and the upper right lateral incisor is rotated (Fig. 2, 7. Treatment plan and results
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Fig. 6. Case 2. Initial intraoral photos, facial photos, lateral cephalogram, orthopantomogram, occlusal view, and
cephalometric tracing

We planned to regain the space in the upper and
lower right molar region with removable appliances.
After space regaining, surgical opening of maxillary
impacted canine following orthodontic traction was
planned (Fig. 3). Because the patient and her parents
did not want full bonding, and her posterior occlusal
intercuspation was favorable, we decided to pull on
the impacted right canine with the cantilever spring.
No further active treatment was considered (Fig. 3,
4).
8. Post-treatment cephalometric analysis
SNA 805 SN to MP 430
SNB 770 1to SN 1035
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ANB 35 IMPA 90.0
Wits -35 Rickett's esthetic line
upper lip 2.5
lower lip 2.0
9, Retention
After 1.5 years, good retention was obtained and the
periodontal state of the upper right canine was
favorable (Fig. 5).

Case 2

1. Patient : 15Y 9, Female
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Fig. 7. Case 2. Intraoral photos during treatment

CEPHALOMETRIC ANALYSIS

Fig. 8. Case 2. Final intraoral photos, facial photos, lateral cephalogram, orthopantomogram. and cephalometric
fracing
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2. Chief complaint : Crosshite on . g $ i
2

3. Intraoral findings
The examination showed anterior crossbite, missing
of the upper right 1st molar, rotation of the upper left
1st and 2nd premolars, and spacing on upper & lower
anterior teeth. A faulty axis was present on the
upper left lateral incisor (Fig. 6, A-D).

4, Extraoral findings
A concave profile and prognathic mandible is shown
(Fig. 6, G-H).

5. Cephalometric analysis
SNA &5 SN to MP 290
SNB 865 1to SN 1035
ANB -10 IMPA 88.0

Wits -7.0 Rickett's esthetic line
upper lip -25
lower lip 35
6. Diagnosis

Skeletal Class I with full impaction of upper left
canine and missing of upper right 1st molar.

7. Treatment plan and results
Although the patient’s chief complaint was anterior
crosshite, we found the impacted upper left canine
which could be retracted after surgical opening. The
labio-lingual appliance and facemask were used to
correct the anterior crosshite and to reinforce
anchorage. After correcting the anterior crossbite,
fixed appliance was used and the spéce of the
missing upper right 1st molar maintained for the
prosthetic treatment. After the total treatment, the
periodontal state was favorable on the upper left
canine region (Fig. 7, 8).

8. Post-treatment cephalometric analysis
SNA &5 SN to MP 30.0
SNB 8.0 1to SN 1160
ANB 05 IMPA 86.0
Wits -b5 Rickett's esthetic line

upper lip -05
lower lip 0.0

SUMMARY

Tooth impaction may lead to malocclusion, root
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resorption, cyst of aberrant changes in adjacent teeth.
Clinical and radiographic examinations are used to
locate the impaction, and appropriate treatment plans
must be made to relocate the impacted tooth.

When surgically exposing the impacted tooth,
periodontal considerations to conserve maximum
amount of soft and hard tissue are used. Oral hygiene
instructions are emphasized to maintain sound
periodontal health.

Securing enough space for the impacted tooth and
proper anchorage is important. Proper use of force and
mechanics is crucial to prevent such complications as
root resorption. Various pattern of orthodontic traction
may be employed as situation permits.

Most impaction cases can be managed with
orthodontic traction to restore function and esthetics,
provided that early detection and proper diagnosis and
treatment planning are made.
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