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Predictive model of third molar eruption after
second molar extraction

Cristina De-la-Rosa-Gay,a Eduard Valmaseda-Castellón,b and Cosme Gay-Escodac

Barcelona, Spain

Introduction: Extraction of second permanent molars is an option for providing space in orthodontic treat-
ment. Although many articles have described its impact on the outcome, there are few data on the prognosis
of the eruption of the adjacent third molars. The aims of this investigation were to provide predictive models of
eruption of third molars after second permanent molar extraction and to validate them. Methods: A total of 48
patients (ages, 11-23 years) who had 128 second permanent molars (54 maxillary, 74 mandibular) extracted
during orthodontic treatment were followed until eruption of the third molars was complete. Results and
Conclusions: A lineal regression model predicted the final angle of the third molars with the permanent first
molar by using the variables of initial angle, jaw, and the developmental stage of the third molar. A logistic re-
gression model predicted the probability of correct eruption by using the variables of initial angle, jaw, sex,
age, and the developmental stage of the third molar. (Am J Orthod Dentofacial Orthop 2010;137:346-53)

E
xtraction of second molars has been recommen-
ded for treatment of several malocclusions.
Among the advantages is that the extraction

space is not visible and has little impact on the anterior
profile.1,2 Moreover, eruption of the third molars seems
to be facilitated by second molar extraction, thus avoid-
ing the need of surgical extraction of the former.

However, there are few data on variables affecting
the prognosis of third molar eruption after second molar
extraction. It has been claimed that excessive tilting of
the third molars, advanced development of their roots,
and the patient’s age are important for success.3 Despite
several predictive models of third molar eruption, there
is no good predictive model on third molar eruption af-
ter second molar extraction until now.4 Such a model
could be useful to calculate the probability of correct

spontaneous eruption of a third molar after extracting
the adjacent second molar.

Thus, our objectives in this study were (1) to make
a lineal regression model to predict the final third molar
tilting after extraction of the second permanent molar,
by using data gathered before the extraction, and to val-
idate this model; (2) to make a nonconditional binary re-
gression model to predict whether the third molar will
attain a correct final position after extraction of the sec-
ond permanent molar, by using data gathered before the
extraction, and to validate this model; and (3) to define
the ideal conditions to extract a mandibular second per-
manent molar for orthodontic purposes to optimize the
probability of correct eruption of the third molar.

MATERIAL AND METHODS

A retrospective cohort of 48 patients who had fin-
ished orthodontic treatment involving second molar
extractions and fixed appliances in both dental arches
was consecutively selected. All were treated with the
Ricketts or the straight-wire technique by the same
orthodontist (C.D.-R.-G.) in a private practice in Man-
resa, Spain. The third molars were not included in the
fixed appliance systeme. There were 19 male and 29 fe-
male patients, and 54 maxillary and 74 mandibular sec-
ond molars were extracted. The patients ranged in age at
the time of extraction from 11 to 23 years.

The inclusion criteria were (1) extraction of healthy
maxillary or mandibular second molars previously or
during orthodontic treatment and (2) presence of the
third molar next to the extracted second molar. The ex-
clusion criteria were (1) absence of other posterior per-
manent teeth in the arch in which the extractions were
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made and (2) lack of compliance with clinical follow-up
visits after orthodontic treatment.

The patients were followed annually after orthodon-
tic treatment. Sex, age at extraction of the second mo-
lars, and time of third molar eruption were obtained
from the clinical records. Age was calculated in days,
divided by 365.25 and computed with 2 decimals. Pan-
oramic radiographs before the second molar extractions
and after the eruption of the third molars were also ob-
tained, and the following variables were identified: Nol-
la’s stage of development5 of the third molar at
extraction of the adjacent second molar, and the angle
between the third molar and the corresponding first mo-
lar just before the extraction of the second molar and af-
ter the third molar eruption (or in case of lack of
eruption, after the third molar was considered to be im-
pacted and with totally formed roots). All panoramic ra-
diographs were made with the same equipment (Toshiba
Panoura 1-C, Yoshida Dental, Tokyo, Japan). To deter-
mine third molar angulation, the first panoramic radio-
graph that showed full eruption was selected. Some
patients had the final third molar angulation calculated
from different radiographs.

The angles were calculated by drawing 2 lines on
the panoramic radiograph of each subject: 1 perpendic-
ular to the occlusal line that joined the cusps of the third
molar and another line that joined the midpoint of the
occlusal surface of the first molar with the midpoint be-
tween the 2 roots of the mandibular molars or the buccal
roots of the maxillary molars. The angle was negative
when the crowns converged or positive when they di-
verged. One third molar had its long axis in the bucco-
lingual direction, which prevented drawing the line as
described, and the angle was considered –90�. Figures
1 and 2 show how the angles were calculated.

The final angle between the permanent third and
first molars minus the initial angle between them was
the uprighting of the third molar. A positive value indi-
cated an increase of distal tilting, and a negative value,
an increase of mesial tilting.

The third molar was considered ‘‘acceptably’’ erup-
ted if it had erupted and had proximal contact with the
adjacent first molar, and the final angle between these
2 molars was between –35� and 35�. Occlusion was
not considered a criterion of success, because some
third molars were level with the occlusal plane, but their
antagonists did not erupt. All data were processed with
the Statistical Package for the Social Sciences software
(version 10.0, SPSS, Chicago, Ill).

All measurements were made by the first author. To
evaluate the intraobserver agreement, 20 third molar an-
gles were measured, and the third molars were classified
according to Nolla’s stages5 in 1 session, and, 14 days

later angles were measured and classified again. Intraob-
server agreement was compared with an intraclass corre-
lation coefficient (ICC). The correlation was very good
for the angle (the lower limit of the 95% CI was 99%)
and Nolla’s stage (the 95% CI of the ICC was between
87% and 98%).

A multiple lineal regression model to predict the fi-
nal angle of the third molar with the adjacent first molar

Fig 1. Construction of the angle between the third molar
and the adjacent first permanent molar before extraction
of the second molar (angle between lines B and C). Line
A joins the cusps of the third molar. Line C is perpendic-
ular to line A. Line B joins the midpoint between the roots
of the first molar (buccal roots in maxillary molars) and
the midpoint of its occlusal surface.
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