l Journal Of Gorgan UnlverSIty e-ISSN: 2008-4080 p-ISSN: 1562-4765

2026/ Vol 28 / No 2

of Medical Sciences

Frequency of Facial Skeletal Patterns among Individuals with
Impacted Mandibular Third Molars

Aynaz Karimi (DDS, MS)1 , Hakimeh Ghorbani (DDS, MS)*2 ®
Reza Ghorbanipour (DDS, MS)3 @ , Seyedali Seyedmajidi (Ph.D)4

1 Resident in Restorative Dentistry, Student Research Committee, Babol University of Medical Sciences, Babol, Iran. 2 Assistant Professor of Oral & Maxillofacial Radiology, Oral Health
Research Center, Health Research Institute, Babol University of Medical Sciences, Babol, Iran. 3 Assistant Professor of Orthodontics, Dental Materials Research Center, Health Research

Institute, School of Dentistry, Babol University of Medical Sciences, Babol, Iran. 4 Assistant Professor of Dental Sciences, Dental Materials Research Center, Health Research Institute,
Babol University of Medical Sciences, Babol, Iran.

Research Article
Abstract

Background and Objective: Impacted mandibular third molars (M3Ms) should be treated promptly after diagnosis. This
study aimed to determine the frequency of facial skeletal patterns among individuals with impacted M3Ms.

Methods: This retrospective descriptive-analytical study examined 312 lateral cephalometric radiographs and 312 panoramic
radiographs from patients (130 men and 182 women; mean age, 23.51+2.73 years) with bilateral impacted M3Ms who
attended the Department of Orthodontics at Babol Dental School during 2009-2021 (a 12-year period). Sagittal skeletal
patterns were assessed using the ANB angle and Wits appraisal. Facial type was classified as mesofacial, brachyfacial, or
dolichofacial using the facial axis angle. Mandibular length was measured and classified as short, normal, or long. The degree
of M3M impaction was assessed radiographically using Winter's classification and the Pell and Gregory system.

Results: The dolichofacial growth pattern was the most common (39.7%), followed by brachyfacial (34.0%) and mesofacial
(26.3%) patterns (P<0.05). Skeletal Class | was the most common (44.6%), followed by Class 11 (40.4%) and Class Il
(15.1%) (P<0.05). A long mandible was observed in 45.8% of participants, a short mandible in 30.8%, and a normal
mandibular length in 23.4% (P<0.05). The most common M3M angulation was mesioangular (50.0%), followed by vertical
(33.0%), horizontal (10.3%), and distoangular (6.7%) impactions (P<0.05). According to the Pell and Gregory classification,
Class A and B impactions (45.8% each) were considerably more common than Class C impactions (8.3%). Regarding the
ramus relationship, P1 (47.4%) and P2 (44.9%) were more common than P3 (7.7%) (P<0.05).

Conclusion: The dolichofacial pattern, a long mandible, and skeletal Class Il were the most common characteristics among
patients with impacted third molars. Mesioangular, Class A/B, and P1 were the most common impaction types. These
findings highlight a possible association between facial skeletal morphology and third-molar impaction.
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Introduction

An impacted tooth is one that fails to erupt at the expected time
or reach an appropriate functional position because of hard- or
soft-tissue barriers. The mandibular third molar (M3M) is the
last tooth to develop and usually erupts in late adolescence or
early adulthood; it is therefore commonly called a wisdom tooth.
Normal eruption of M3M teeth is uncommon, and in most cases
these teeth remain impacted because of inadequate space and
functional problems. M3M impaction usually occurs at
approximately 18 years of age, although the exact timing varies.
M3M impaction should be treated immediately after diagnosis,
most commonly by surgical extraction. Otherwise, prolonged
retention may cause complications such as resorption of adjacent
roots, cyst and neoplasm formation, bone resorption, and
periodontal disease in surrounding tissues. Studies identify
inadequate space in the retromolar pad caused by incomplete
mandibular growth as a major risk factor. A possible cause is
insufficient distance between the distal surface of the second
molar and the anterior border of the mandibular ramus. M3M
impaction is rarely observed after surgical removal of the
mandibular second molar or even the premolars. Other
anatomical factors, including mandibular size and M3M size,
also affect impaction. Facial growth pattern may play an
important role. In orthodontics and facial anatomy, vertical facial
types are classified as mesofacial, brachyfacial, or dolichofacial.
In the sagittal dimension, faces are classified as retrognathic,
normal and balanced, or prognathic; jaw position relative to the
skull in the sagittal plane determines dental harmony and overall
facial aesthetics. These sagittal and vertical classifications are
essential for diagnosing malocclusion and planning orthodontic
treatment. Mesofacial growth occurs forward and inward. In
patients with brachyfacial (low anteroposterior dimension and
flat face) or dolichofacial (high anteroposterior dimension and
long, narrow face) patterns, facial-growth harmony is disrupted,
resulting in facial disharmony and ultimately tooth impaction.
Skeletal growth patterns may also alter jaw and dental
dimensions and constitute risk factors for impaction. This study
aimed to determine the frequency of facial skeletal patterns
among individuals with impacted mandibular third molars.

Methods

This retrospective descriptive-analytical study evaluated 312
lateral cephalometric and 312 panoramic radiographs of patients
(130 men and 182 women; mean age, 23.51+2.73 years) with
bilateral impacted mandibular third molars who attended the
Orthodontics Department of Babol Faculty of Dentistry during
2009-2021 (a 12-year period).

Previously obtained lateral cephalometric radiographs were
used to assess facial and skeletal patterns. All images had been
acquired in centric occlusion, parallel to the Frankfort plane, and
in the natural head position using a Cranex D X-ray unit
(Sordex, Helsinki, Finland), at 66 to 70 kVp, 10 mA, and an
exposure time of 14.2 seconds.

Facial type was determined by measuring the facial axis angle.
Cephalometric radiographs were placed on a negatoscope and
traced manually under standard conditions on tracing paper
using a soft black pencil; angles were then measured on the
tracings. Measurements were made by a trained dental student
under the supervision of an experienced orthodontist and a
maxillofacial radiologist. For intra-examiner reliability, 10% of
the samples were remeasured after 2 weeks, yielding an intra-
examiner error of 5%. The facial axis angle was defined as the
posterior angle formed by the Ba-Na and Pt-Gn lines, with a
mean of 90+2 degrees. An angle of 88-92 degrees was classified
as mesofacial, an angle greater than 93 degrees as brachyfacial,
and an angle less than 87 degrees as dolichofacial.

Mandibular length was determined by linear measurement
between constructed gonion and gnathion. The normal range was
82-90 mm for men and 77-85 mm for women. A mandible
shorter than this range was classified as short, and one longer
than the range as long. Magnification was standardized across all
images to improve accuracy.

Skeletal classification was based on the ANB angle: class I,
0-4 degrees; class 1l, greater than 4 degrees; and class I, less
than zero degrees.

Wits appraisal was used as a secondary measure to confirm the
ANB findings. Dental malocclusion was identified and classified
using angular criteria for first-molar malocclusion (Molar
Angle). M3M classification was based on panoramic
radiographs. According to Winter's classification, cases were
categorized using the B angle, formed by a line parallel to the
horizontal axis and a line perpendicular to the occlusal surface
and furcation region of the third molar. Four impaction types
were defined: mesioangular, 11-79 degrees; distoangular, -11 to
-79 degrees; Vertical, -10 to +10 degrees; and horizontal, 80 to
100 degrees. More detailed classification used the Gregory and
Paul system in two categories. First, by position of the third-
molar occlusal surface relative to the jaw plane: class A), M3M
occlusal surface at or above the occlusal line; class B), M3M
occlusal surface below the occlusal plane but above the M2M
cervical line; and class C), M3M occlusal surface below the
M2M cervical line.

Second, according to the angle of the impacted M3M relative
to the mandibular ramus: class P1 / P2 / P3, based on the extent
of overlap or proximity of the crown to the ramus.

All images were displayed on a 14-inch LG monitor at a
resolution of 720 x 1080 pixels. Tracings were produced using
Scanora  software  (Soredex, Helsinki, Finland). All
measurements and analyses were performed independently by
one researcher.

Data were analyzed using SPSS-22. In addition to descriptive
reporting, differences in frequencies were assessed using the
chi-square test at a significance level of less than 0.05.

Results

The dolichofacial pattern was significantly more common
(39.7%) than the other patterns; mesofacial and brachyfacial
patterns accounted for 26.3% and 34%, respectively (P<0.014).
Skeletal class | was most prevalent (44.6%), followed by class 11
(40.4%) and class 111 (15.1%) (P<0.001). Mandibular length was
long in 45.8%, short in 30.8%, and normal in 23.4% (P<0.001).

According to Winter's classification, mesioangular impaction
was the most common pattern, with a prevalence of 50%, and
was significantly more frequent than other patterns (P<0.001).
Other patterns were vertical (33%), horizontal (10.3%), and
distoangular (6.7%). According to the Pell and Gregory occlusal-
level classification, classes A and B each accounted for 45.8%
and were significantly more common than class C (8.3%)
(P<0.001). In the Pell and Gregory ramus classification, class P1
accounted for 47.4%, class P2 for 44.9%, and class P3 for 7/7%;
P1 and P2 were significantly more common than P3 (P<0.001).

When impaction grade was compared by sex, classes A and B
were more frequent among women, whereas class C was more
frequent among men; this difference was statistically significant
(P<0.028). Classes 1 and 2 were also more frequent among
women, whereas class 3 was more frequent among men
(P<0.036). By skeletal type, vertical patterns were more frequent
among women with brachyfacial and dolichofacial types and
among men with the mesofacial type (P<0.035). Horizontal
skeletal patterns were more frequent among women in all
subgroups, although the difference was not statistically
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significant.
Conclusion

Impacted mandibular third molars were most prevalent among
individuals with a dolichofacial pattern (long face), a long
mandible, and a class Il skeletal pattern. Mesioangular impaction
was the most common orientation, and class A/B occlusal-level
patterns and class P1 ramus relationships were also the most
frequent.
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Among patients with impacted wisdom teeth, dolichofacial pattern, long mandibular length, and skeletal class 11 were
more prevalent. The most common impaction types were mesioangular, class A/B, and class P1. These findings suggest a
possible association between facial skeletal morphology and wisdom-tooth impaction.
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