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Automated Impaction Angulation Measurement of Mandibular
Third Molars for Winter’s Classification Using Deep Learning

Md. Anas Ali", Daisuke Fujita®, Hiromitsu Kishimoto™, Yuna Makihara™,
Kazuma Noguchi™, and Syoji Kobashi*f

“Graduate School of Engineering, University of Hyogo
2167 Shosha, Himeji, Hyogo, 671-2280, Japan
** Hyogo Medical University, Japan
E-mail: kobashi@eng.u-hyogo.ac.jp
Corresponding author

Impacted third molar extraction, particularly of
mandibular teeth, is a common procedure
performed to alleviate pain, infection, and
misalignment. Accurate diagnosis and
classification of impaction types are crucial for
effective treatment planning. This study introduces
a novel algorithm for automatically measuring the
impaction angles of mandibular third molars (T32
and T17) from Orthopantomogram (OPG) images.
The proposed method is based on deep learning
tech g seg) tation and key point
detectlon models. It categorizes impactions into
Winter’s classification: distoangular, mesioangular,
horizontal, vertical, and other on both sides, using
the measured angles. The proposed method used
450 OPGs, achieving high mandibular molar
segmentation accuracy with Dice Similarity
Coefficients (DSC) values of 0.9058-0.9162 and
Intersection over Union (I0U) scores of 0.82—0.84.
The Object Keypoint Similarity (OKS) for
detecting the four corner points of each molar was
0.82. Angle measurement analysis showed 80%
accuracy within +5 degrees deviation for
distoangular impaction of T32 and within +8
degrees for T17. The Fl-scores for mesioangular
classifications were 0.88 for T32 and 0.91 for T17,
with varying performance in other categories.
Nonetheless, the predicted angles aid in identifying
1mpact10n types, showcasmg the method's potential
to dental di tics and treatment

abnormalities [2]. Inadequate arch length and space
are also significant contributors to eruption failure.
Teeth that emerge later in dental development are
particularly susceptible to impaction due to the limited
space available in the dental arch [3].

The third molars are the last teeth to form and do not
fully develop until after puberty. Their developmental
stages progress more rapidly in the maxilla than in the
mandible. On average, the initial mineralization of
third molars begins at 8.57 years, with apex closure
typically occurring by 21.96 years [4]. Consequently,
third molars are the most frequently impacted teeth,
with a global prevalence ranging from 7.5% to 73.5%
[5]. Furthermore, mandibular third molar impactions
occur twice as often as those in the maxilla, with
mesioangular impaction being the most common
(48.3%), followed by horizontal impaction (29.3%)
[6]. Impacted teeth can cause complications like dental
caries, pericoronitis, swelling, and pain. Unerupted
mandibular third molars are linked to conditions such
as decay, periodontitis, cysts, tumors, jaw fractures,
and root resorption of adjacent teeth [7]. As a result,
they are the most frequently extracted posterior teeth,
accounting for 19.4% of all dental extractions [8].

Surgical extraction, the most common approach for
removing impacted teeth or roots that cannot be
extracted using standard methods, varies in
complexity depending on the type of impaction [9].
The classification of mandibular third molar
imnactions is well-estahlished. nsine Winter's methad
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