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Use of Orthodontic Treatment as an Aid to Third Molar
Extraction: A Method for Prevention of Mandibular Nerve
Injury and Improved Periodontal Status
A. Hirsch,* S. Shteiman,† B.D. Boyan,†‡ and Z. Schwartz*‡§

Background: Impaction of mandibular third
molars predisposes to pathological conditions
including periodontal disease. Extraction of these
teeth also may lead to damage to the nerve and to
periodontal involvement of the second molars. This
report describes a series of cases in which the third
molars were orthodontically induced to erupt to
prevent the sequelae associated with extraction.

Methods: Impacted mandibular third molars in
18 patients were surgically exposed following place-
ment of an orthodontic appliance. Depending on the
individual case, 1 of 3 approaches was used: attach-
ment of a bracket, placement of a post in the root
canal, or placement of an orthodontic wire through
a bucco-lingual canal. After suturing the mucope-
riosteal flap, the orthodontic appliance was acti-
vated. After the tooth erupted, it was removed and
periodontal parameters were measured on the sec-
ond molar.

Results: No damage to the inferior alveolar nerve
was found. Probing depths on the second molar
were reduced from 7.9 ± 1.6 mm on the buccal and
7.4 ± 1.0 mm on the lingual to 1.8 ± 0.7 mm and
1.9 ± 0.7 mm, respectively. There was an average
gain of 5.0 mm in attachment. Keratinized tissue
increased from 2.9 ± 0.7 to 3.8 ± 0.6 mm.

Conclusions: The interdisiplinary use of peri-
odontics and orthodontics results in non-surgical
removal of impacted mandibular third molars with-
out damage to the inferior alveolar nerve and iatro-
genic periodontal sequelae to the second molars. J
Periodontol 2003;74:887-892.
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T he generally accepted indications for surgical
removal of a third molar are episodes of pericoroni-
tis, caries, periodontal disease, evidence of follicular
enlargement, or resorption of the third molar or an
adjacent tooth.1 Of particular interest to the ortho-
dontist is whether changes in the third molar affect
the stability of the posterior arch and change the
intermolar width.2 Because the third molar has the
potential to interfere with optimal occlusion and func-
tional health, its extraction should be one of several
major factors to be considered in the treatment plan.

Impaction or incomplete eruption of the third molar
with invasion of the tooth into the mandibular canal
near the inferior alveolar nerve may lead to potential
surgical risks to the nerve.1,3 A number of studies
have also emphasized the effect of removing an
impacted third molar on the periodontal status of the
second molar.4,5 Ash et al.6 found an increase in the
number of periodontal pockets and/or root exposures
on the distal surfaces of second molars at 6 months
and 1 year after extraction of the third molar. Simi-
lar results were reported by Zeigler7 following extrac-
tion of impacted third molars. Several studies have
reported a lack of success in trying to resolve the
periodontal pocket problem induced by extracting
the third molar.4-14 Further complications, including
increased periodontal probing depth and loss of
attachment on the distal surface of the second lower
molar, were not prevented by use of a number of dif-
ferent flap designs.8,15-19 Similarly, complications
were not resolved by the use of guided tissue regen-
eration4,9-12,19 or reconstruction of the alveolar
bone.10

A case study showing success with a combined
surgery and orthodontic approach for the removal of
high risk impacted mandibular third molars20 sug-
gested the possibility that orthodontics might provide
a minimally invasive approach, thereby limiting sec-
ondary periodontal involvement. The present article
describes the results of a series of cases where ortho-
dontic treatment was used as an aid in the removal
of impacted third molars in proximity to the mandibu-
lar canal. This approach allows for maximal safety
with respect to inferior alveolar nerve injury and for
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prevention of periodontal defects and attachment loss
on the distal surface of adjacent second molars.

CASE DESCRIPTION
Study Population
The patients described in this report were selected
from those referred to the Hebrew University clinic for
periodontal treatment and who also needed extrac-
tion of the lower third molar. Information recorded for
each patient included: age, gender, history of previous
dental/periodontal treatment, and patient complaints
related to pericoronitis or pain/discomfort related to
the lower third molar. All patients received oral hygiene
instruction and scaling and root planing as part of
their initial periodontal treatment. Patients were
selected at periodontal reevaluation based on the fol-
lowing criteria: 1) third molars were impacted or par-
tially impacted, with x-rays showing close approxi-
mation or intrusion of the apex of the third molar into
the mandibular canal in such a way that damage to
the inferior alveolar nerve might occur if regular
extraction were performed and 2) probing depth (PD)
>5 mm and loss of attachment was >4 mm on the dis-
tal surface of the second molar adjacent to the third
molar needing extraction. This measurement was
made from the cemento-enamel junction (CEJ) to
the apical position of the probe. Although we mea-
sured the attachment level, occasionally the probe was
not in a “true pocket” but in the entrance to the fol-
licular area. Using these criteria, 18 patients (7 males
and 11 females 17 to 29 years old; mean age 23.4)
were selected. A profile of the third molars treated in
this study is shown in Table 1. Ten of the 18 teeth
were fully impacted and only 6 were at a vertical posi-
tion. Periodontal measurements were performed
before treatment began and at follow up, which var-
ied from patient to patient but averaged 23.56 months
for all patients (Table 1). Measurements included PD
on the disto-buccal and disto-lingual sides of the sec-
ond molar, attachment level at the disto-buccal side
of the second molar, and keratinized tissue on the
buccal side of the second molar. All measurements
were recorded with a periodontal probe (UNC-15),
graduated in 1 mm increments.

Treatment Procedure
Pretreatment assessments included a thorough clin-
ical examination and x-ray analysis, which routinely
included dental panoramic and tomographic radi-
ographs. If these radiographs failed to provide ade-
quate information, alternative supplementary films
were requested that included intraoral periapical or

oblique lateral views of the relevant areas. In excep-
tional cases, computed tomography scanning was
used to determine with greater precision the rela-
tionship between the apexes of the third molar roots
and the mandibular canals. The evaluation included
whether the third molar was partially or totally
impacted, as well as the relationship between the
mandibular canal and the tooth root. The position of
the tooth in the mandible and its relationship with the
second molar was also evaluated.

Individual patient situations varied and were depen-
dent on the status of the third molar including the
degree and complexity of impaction. Therefore, a cus-
tomized approach/procedure was designed consist-
ing of both orthodontic treatment and removal of the
third molar. The steps included: 1) surgical exposure
of the partially or completely impacted tooth to opti-
mize the placement of orthodontic appliances; 2)
removal of any part of the tooth that could prevent
the forced eruption procedure; 3) the orthodontic pro-
cedure itself; and 4) the removal of the tooth after
eruption. Prior to the first step, the orthodontist bonded
the orthodontic appliance to the appropriate teeth in
the maxilla. This appliance served as an anchorage
device. After the appliance was placed, but not yet
activated, the first step of treatment was begun.

The first step was performed under local anesthe-
sia. Soft tissue was raised mucoperiosteally at the
third and second molar sites. If the third molar was
impacted, it was also necessary to remove the over-

Table 1.

Patient and Impacted Teeth Profile

Patient age (years) 23.39 ± 0.94*

Number of males 7

Number of females 11

Time of follow up (months) 23.56 ± 1.25*

Number of teeth 18

Teeth with diagonal position 3

Teeth with horizontal position 9

Teeth with vertical position 6

Teeth completely impacted 10

Teeth partially impacted 8

Teeth requiring crown adjustment 14

* Mean ± SEM.
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lying bone. In such situations, odontoplasty/odontec-
tomy of the third molar crown was performed for
proper visualization as well as better exposure for sub-
sequent orthodontic treatment, and in order to cut the
part of the crown of the third molar which was under
the second molar. During surgery, visualization and
bleeding control were very important for the surgeon
and the orthodontist as well. Three major options were
used for attaching the orthodontic device to the third
molar. The preferred approach was to use a bracket
or an eyelet that attached to the tooth. In cases where
this was not possible, a post was placed in the third
molar root canal. In this instance, a pulp extirpation
was performed prior to post-fixation. In those cases
where bonding or post placement was
not possible, a bucco-lingual canal
was created by drilling at the coronal
level in order to allow placement of
an orthodontic wire through the
bucco-lingual aspect of the third
molar. The orthodontic appliances
were either wire, rubber, or elastic,
depending on the clinical situation.
After the orthodontic appliance was
placed, the flap was sutured with 3/0
silk suture. After suture removal, the
orthodontic appliance was activated.

During orthodontic treatment,
orthodontic maintenance was provided
every 2 weeks. Oral hygiene instruc-
tion and professional cleaning were
provided each month. Orthodontic
treatment was usually complete in
about 3 months. At the end of ortho-
dontic treatment, the third molar was
extracted, usually without surgery.

Data and Statistical Analysis 
The data were collected from all 18
patients and a mean ± SD or mean
± SEM was calculated. The results of
the change between baseline and fol-
low-up were analyzed by paired Stu-
dent t test. P values ≤0.05 were con-
sidered significant.

RESULTS
Case 1 
A 16-year-old male presented with
tooth #17 partially impacted in a
mesio-angular position. A small
operculum was present, as were

plaque and inflammation. In the past, the patient had
experienced an episode of pain in this area (Fig. 1A).
Probing depths of 7 and 8 mm in the disto-lingual
and disto-buccal sites, respectively, of tooth #18 were
found. A panoramic radiograph showed that tooth
#17 was impacted under tooth #18 in a mesio-angu-
lar position, with the roots still developing in close
proximity to the inferior nerve (Fig. 1B). After the
initial phase of periodontal treatment, a full thickness
flap was elevated from the mesial of tooth #18 to the
distal of tooth #17, and the mesial cusp of tooth #17
was removed. A wire was bonded to the distal cusp
and the wire was activated by connecting it with an
elastic band to the upper jaw (Fig. 1C). Force was

Figure 1.
A. A 16-year-old male presented with tooth #17 partially impacted in a mesio-angular
position. B. Panoramic x-ray of tooth #17 in the posterior mandible before surgery. C. Tooth
#17 during orthodontic treatment. D. Periapical radiograph after orthodontic treatment.The
tooth was moved mesially and coronally. E. One month after extraction. F. Periapical
radiograph 1 month after extraction.
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applied to the tooth for 12 weeks for eruption to occur.
During this time, the tooth was moved mesially and
coronally (Fig. 1D) and then extracted. After 1 month,
the area where the tooth had been extracted had
healed and there was no evidence of a defect (Figs.
1E and 1F). After 18 months, sulcus depth was only
2 mm in both the disto-buccal and disto-lingual sites.

Case 2
A 30-year-old female presented with the #32 tooth
impacted in a vertical position. Probing depths were 8
and 7 mm in the disto-buccal and disto-lingual sites of
tooth #32. Analysis of a tomographic view of tooth #32
showed that it was impacted with distal roots in close
proximity to the inferior nerve (Fig. 2A). After the ini-
tial phase of periodontal treatment, a full thickness flap
was elevated from the mesial of tooth #31 to the distal
of tooth #32. The mesial cusp of tooth #32 was removed.
Since it was impossible to bond a wire to this tooth, a
root extirpation was performed and a dentatus pin was
inserted. The wire was then activated by connecting it
with an elastic band to the upper jaw. The tooth erupted
after 10 weeks of using the appliance. The tooth erupted
coronally and the apex of the root was at the upper bor-
der of the mandibular canal (Fig. 2B). At this time, the
tooth was extracted and the extraction site healed nor-
mally with no remaining visible defect. After 10 weeks,
bone healing occurred normally. No defect on the dis-
tal area of the second molar was observed (Fig. 2C). Sul-
cus depths of only 2 mm in both the disto-buccal and
disto-lingual sites were found.

Summary
Of the 18 patients, 14 teeth were adjusted during
the surgery phase, and none of the patients experi-
enced temporary or permanent damage to the inferior
alveolar/lingual nerve or other neurological complica-

tions. Prior to treatment, the distal of the second molar
at the buccal site had a mean probing depth of 7.9 ±
1.6 mm and at the lingual site a mean of 7.4 ± 1.0 mm.
During the maintenance phase of treatment, with a
mean follow up time of 23.5 months, probing depths
on the second molar disto-buccal was 1.8 ± 0.7 mm
and disto-lingual was 1.9 ± 0.7 mm. The change was
6.1 mm and 5.5 mm, respectively, and was signifi-
cantly different. The attachment level on the distal
aspect of the second molar was an average of 5.4 mm
before treatment. At the end of the maintenance phase,
there was an average gain of 5.0 mm in attachment.
The amount of keratinized tissue on the buccal of the
second molar was 2.9 ± 0.7 mm before treatment and
3.8 ± 0.6 mm at the end of the maintenance phase.
Table 2 shows the results for all patients.

DISCUSSION
This series of cases presents a novel perio-ortho-
dontal approach for extraction of lower third molars
without damaging the inferior alveolar nerve. This
inter-disciplinary approach prevents distal defects.
Moreover, it results in attachment gain instead of
attachment loss on the distal of the second molars.

Impaction of mandibular third molars is an abnor-
mality of development that predisposes to patholog-
ical changes such as pericoronitis, caries, resorption,
and periodontal problems.21 Cysts and tumors may
also arise and can proceed to an advanced stage
before the presentation of symptoms.22 The preva-
lence of impaction of at least one lower third molar
has been reported as 72.7% in individuals 20 to 30
years old.4,19,23,24 Thus, the clinical relevance of
developing successful procedures for removal of
impacted third molars without causing iatrogenic
sequelae is considerable.

One of the complications that may occur after the

Figure 2.
A. Tomographic view of tooth #32 in the posterior mandible before surgery. B. Periapical radiograph after orthodontic treatment.The tooth was
moved coronally. C. Periapical radiograph 18 months after extraction.
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extraction of impacted mandibular third molars is dam-
age to the inferior and lingual alveolar nerves. Root
rotation in the mandibular canal, edema, or hematoma
compressing the nerve may induce trauma to neural
tissue and lead to neurological complications.20,25 The
rate of these complications varies from 0.5% to 1% for
permanent damage and from 5% to 7% for temporary
damage.26-31 Some of these problems arise from the
difficulty in making an accurate radiographic diagno-
sis of the actual relationship between the third
mandibular root and the mandibular canal. According
to some reports,25,27,31 the relationship between the
mandibular canal and the lower third molar root is
clinically confirmed in only 8% to 12% of cases.

Many studies have emphasized the complications
arising from third mandibular molar extraction on the
distal of the second molar. Based on a recent study
involving 312 sites in 57 adults, Peng et al.32 con-
cluded that surgical removal of the mandibular third
molar may lead to a periodontal breakdown on the
distal surface of the second molar. Greater attach-
ment loss and radiographic alveolar bone loss were
observed on the sites where third molars were surgi-
cally removed more than 5 years previously.

Several reports4-14,19 have presented strategies for
preventing or solving complications such as periodon-
tal probing depth, periodontal defects, and loss of
attachment on the distal of the second lower molar.

However, these approaches were
only partially successful. Quee et al.8

showed that surgical flap design had
no influence on the degree of attach-
ment loss and reported that the sec-
ond molar lost attachment after sur-
gical removal of the fully impacted
third mandibular molar. These obser-
vations were also reported by
Stephens et al.18 In a study com-
paring primary and secondary clo-
sure techniques after removal of
impacted mandibular third molars,
Dubois et al.33 concluded that the
procedure of choice was surgical
window healing by secondary inten-
tion. They noted that a secondary
closure appeared to minimize post-
operative edema and pain. The post-
operative care and hygiene of a sec-
ondary closure is more easily
managed by the patient, making this
approach an attractive option. How-
ever, these investigators did not eval-
uate patient comfort or resulting

mucosal deformities, so it is not possible to determine
the relative clinical success of the Dubois et al.33 pro-
cedure with the procedure described here.

Certainly oral hygiene is an important variable. Fer-
reira et al.34 showed that periodontal lesions on the
distal aspects of second molars can be significantly
improved following scaling and root planing after
extraction of third molars. In addition, primary clo-
sure after mandibular third molar removal and oral
hygiene were important for tissue health improve-
ment. The use of newer techniques such as guided tis-
sue regeneration also do not prevent the loss of attach-
ment after extraction of impacted third molars.4,9-12,19

In contrast to the various studies described above,
the series of cases presented here describe an inter-
disciplinary perio-orthodontics approach that can pre-
vent inferior alveolar nerve damage. None of the
patients had even temporary damage to the inferior
alveolar nerve. Moreover, this method improved peri-
odontal parameters around the second molar. Prob-
ing depth was reduced by more than 5.5 mm. Loss
of attachment was prevented since the attachment
level was 5.2 mm. Keratinized tissue was increased.
However, it must also be taken into account when such
a treatment protocol is planned that these procedures
are both time consuming (3 months) and can be
quite costly. Despite these disadvantages, we believe
that for selected cases, it is still the best solution.

Table 2.

Effect of Third Molar Extraction on Second Molar
Periodontal Status: Summary of Results

Mean SD Median Range P

Distal probing depth (buccal) (mm)
Before 7.9 1.6 8 6-13
After 1.8 0.7 2 1-3
Change 6.1 1.6 6 4-11 <0.001

Distal probing depth (lingual) (mm)
Before 7.4 1.0 7 5-10
After 1.9 0.7 2 1-3
Change 5.5 1.4 5.5 2-8 <0.001

Distal attachment level (mm)
Before 5.4 1.0 5 4-8
After 0.4 0.5 0 0-1
Change 5.0 1.2 5 3-8 <0.001

Keratinized tissue (buccal) (mm)
Before 2.9 0.7 3 2-4
After 3.8 0.6 4 3-5
Change 0.8 0.6 1 0-2 <0.001



Volume 74 • Number 6

Case Series

19. Van Swol R, Mejias J. Management and prevention of
severe osseous defects distal to the second molar fol-
lowing third molar extraction. Int J Periodontics Restora-
tive Dent 1983;3(2):46-57.

20. Checchi L, Alessandri Bonetti G, Pelliccioni G. Remov-
ing high-risk impacted mandibular third molars: A sur-
gical-orthodontic approach. J Am Dent Assoc
1996;127: 1214-1217.

21. American Association of Oral and Maxillofacial Sur-
geons. Parameters of Care for Oral and Maxillofacial
Surgery: A Guide for Practice, Monitoring and Evalua-
tion. Rosemont, IL: American Association of Oral and
Maxillofacial Surgeons; 1991.

22. Ahlqwist M, Grondahl H. Prevalence of impacted teeth
and associated pathology in middle-aged and older
Swedish women. Community Dent Oral Epidemiol
1991;19:116-119.

23. Morris C, Jerman A. Panoramic radiographic survey:
A study of embedded third molars. J Oral Surg
1971;29: 122-125.

24. Meyerowitz C, Jensen O, Espeland M, Levy D. Extrac-
tion of the third molar and patient satisfaction. Oral
Surg Oral Med Oral Pathol 1988;65:396-400.

25. Kipp D, Goldstein B, Weiss W Jr. Dysesthesia after
mandibular third molar surgery: A retrospective study
and analysis of 1,377 surgical procedures. J Am Dent
Assoc 1980;100:185-192.

26. Kugelberg C. Third molar surgery. Curr Opin Dent
1992;2:9-16.

27. Mercier P, Precious D. Risks and benefits of removal
of impacted third molars. A critical review of the liter-
ature. Int J Oral Maxillofac Surg 1992;21:17-27.

28. Chiapasco M, De Cicco L, Marrone G. Side effects and
complications associated with third molar surgery. Oral
Surg Oral Med Oral Pathol 1993;76:412-420.

29. Rood J. Degrees of injury to the inferior alveolar nerve
sustained during the removal of impacted mandibular
third molars by the lingual split technique. Br J Oral
Surg 1983;21:103-116.

30. Wofford D, Miller R. Prospective study of dysesthesia
following odontectomy of impacted mandibular third
molars. J Oral Maxillofac Surg 1987;45:15-19.

31. Tammisalo T, Happonen RP, Tammisalo E. Stereo-
graphic assessment of mandibular canal in relation to
the roots of impacted lower third molar using multi-
projection narrow beam radiography. Int J Oral Max-
illofac Surg 1992;21:85-89.

32. Peng K, Tseng Y, Shen E, Chiu S, Fu E, Huang Y.
Mandibular second molar periodontal status after third
molar extraction. J Periodontol 2001;72:1647-1651.

33. Debois D, Pizer M, Chinnis R. Comparison of primary
and secondary closure techniques after removal of
impacted mandibular third molars. J Oral Maxillofac
Surg 1982;40:631-634.

34. Ferreira C, Grossi S, Novaes A Jr., Dunford R, Feres-
Filho E. Effect of mechanical treatment on healing after
third molar extraction. Int J Periodontics Restorative
Dent 1997;17:250-259.

Correspondence: Dr. Zvi Schwartz, Department of Bio-
medical Engineering, Georgia Institute of Technology, 315
Ferst Drive NW, Atlanta, GA 30332. Fax: 404/894-2291;
e-mail: Zvi.Schwartz@bme.gatech.edu.

Accepted for publication November 20, 2002.

892 Orthodontics and Third Molar Extraction

REFERENCES
1. NIH consensus development conference for removal of

third molars. J Oral Surg 1980;38:235-236.
2. Beeman C. Third molar management: A case for rou-

tine removal in adolescent and young adult orthodon-
tic patients. J Oral Maxillofac Surg 1999;57:824-830.

3. Hicks EP. Third molar management: A case against rou-
tine removal in adolescent and young adult orthodon-
tic patients. J Oral Maxillofac Surg 1999;57:831-836.

4. Kugelberg C, Ahlstrom U, Ericson S, Hugoson A. Peri-
odontal healing after impacted lower third molar
surgery. A retrospective study. Int J Oral Surg
1985;14:29-40.

5. Kugelberg C, Ahlestrom U, Ericson C, Hugoson A, Thi-
lander H. The influence of anatomical, pathophysio-
logical and other factors on periodontal healing after
impacted lower third molar surgery. A multiple regres-
sion analysis. J Clin Periodontol 1991;18:37-43.

6. Ash M, Costich E, Hayward J. A study of periodontal
hazards of third molars. J Periodontol 1962;33:209-219.

7. Ziegler R. Preventive dentistry—new concepts. Pre-
venting periodontal pockets. Vir Dent J 1975;52:11-13.

8. Quee T, Gosselin D, Millar E, Stamm J. Surgical
removal of the fully impacted mandibular third molar.
The influence of flap design and alveolar bone height
on the periodontal status of the second molar. J Peri-
odontol 1985;56:625-630.

9. Oxford G, Quintero G, Stuller C, Gher M. Treatment of
3rd molar-induced periodontal defects with guided tis-
sue regeneration. J Clin Periodontol 1997;24:464-469.

10. Dodson T. Reconstruction of alveolar bone defects after
extraction of mandibular third molars: A pilot study.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1996;82: 241-247.

11. Eslami A, Sadeghi R, Van Swol R. The prevalence of
osseous defects on the distal aspect of the mandibu-
lar second molar in the absence of the third molar in
a dental student population. Quintessence Int 1985;16:
363-366.

12. Karapataki S, Hugoson A, Falk H, Laurell L, Kugel-
berg C. Healing following GTR treatment of intrabony
defects distal to mandibular 2nd molars using
resorbable and non-resorbable barriers. J Clin Peri-
odontol 2000;27:333-340.

13. Kugelberg C. Impacted lower third molars and peri-
odontal health. An epidemiological, methodological,
retrospective and prospective clinical study. Swed Dent
J 1990;68:1-52.

14. Svardstrom G, Wennström J. Periodontal treatment deci-
sions for molars: An analysis of influencing factors and
long-term outcome. J Periodontol 2000;71:579-585.

15. Groves B, Moore J. The periodontal implications of
flap design in lower third molar extractions. Dent Pract
Dent Rec 1970;20:297-304.

16. Grondahl H, Lekholm U. Influence of mandibular third
molars on related supporting tissues. Int J Oral Surg
1973;2:137-142.

17. Woolf R, Malmquist J, Wright W. Third molar extrac-
tions: Periodontal implications of two flap designs. Gen
Dent 1978;26:52-56.

18. Stephens R, App G, Foreman D. Periodontal evalua-
tion of two mucoperiosteal flaps used in removing
impacted mandibular third molars. J Oral Maxillofac
Surg 1983;41: 719-724.


