
Introduction
The genial tubercles consist of a group of four small bony
elevations located located at the inner part of symphysis
menti, midway between the superior and inferior borders
of the mandible, and surrounding the lingual foramen
bilaterally.[1] The geniohyoid and genioglossus muscles are
attached to the genial tubercles. The disfunction of these
muscles is correlated with difficulty in chewing, speech
and swallowing.[2] Hence, the presence of an enlarged
genial tubercle may lead to problems in normal speech,
chewing and swallowing. In addition, it may lead to some
problems in further rehabilitation of total prosthesis. In
some cases, the enlarged genial tubercles may also cause
recurrent ulcerations of mucosa or inhibit the use of pros-
thesis.[3]

While two-dimensional (2D) in intraoral and
panoramic radiographs are used essentially for oral hard
tissues in dentomaxillofacial radiology, these can be visu-
alized more accurately using cone beam volumetric
tomography (CBCT) in three-dimension (3D).[4] 3D
imaging of normal and abnormal anatomical structures
has important potential in diagnosis and planning of treat-
ment.[5]

Enlargement of genial tubercles is very rare, especially
in dentulous patients. This case report presents a genial
tubercle enlargement in a dentate patient identified inci-
dentally during a general dental examination, and high-
lights the importance of the benefit of CBCT in the diag-
nosis of enlarged genial tubercles and planning of the sur-
gical procedure.
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Abstract

Enlargement of the genial tubercles, a group of four tubercles located at the inner part of symphysis menti, is very rare espe-
cially in dentulous patients. These may lead to problems in speaking, chewing, swallowing and further rehabilitation of the
total prosthesis. A 39-year-old female patient was referred to the clinic for the assessment of general dental examination.
The patient had difficulty in speaking and swallowing. When the floor of the oral cavity was examined, a bony expansion
was detected on the lingual surface of the mandibular symphysis region. Panoramic radiography and cone beam computed
tomography (CBCT) were performed. When images were evaluated, enlarged genial tubercle was observed only in CBCT but
not in panoramic radiography. The patient was operated under general anesthesia and the enlarged genial tubercle was
completely removed. In the post-operative period, speech and swallowing difficulties ceased to exist. To our knowledge,
there is no other case reported with such long genial tubercles (22 mm) especially in a dentulous patient. We conclude CBCT
is very useful in the diagnosis of enlarged genial tubercle exostosis and planning of the surgical procedure. 
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Case Report
A 39-year-old dentulous female patient was referred to
the Necmettin Erbakan University School of Dentistry
Dental Clinic for general dental examination. The
patient had difficulty with speech and swallowing. When
the floor of the oral cavity was examined, a bony expan-
sion was detected on the lingual surface of the mandibu-
lar symphysis region. In the panoramic radiograph, we
did not observe any pathology in the anterior region
(Figure 1). A CBCT scan was done for further investiga-
tion. When the images were evaluated in axial, sagittal
and coronal planes, an overgrowth the genial tubercle was
observed (Figures 2a-c).

The CBCT scan revealed an enlarged genial tubercle
12.8 mm wide and 14.59 mm high, extending 22.82 mm
beyond the mandibular ridge. The morphometry of
enlarged genial tubercles before and after the surgery is
shown in Figures 3a-c. 3D reconstruction allowed vol-
umetric visualization of the genial tubercle region before
and after surgery (Figures 4a and b).

The patient was well informed about the condition,
its implications and treatment. The informed consent
was obtained and surgical removal of the genial tubercle
was planned under general anaesthesia and aseptic con-
ditions. The enlarged genial tubercle was completely
removed (Figures 5a-c). Histopathological examination
revealed only bony particles. The patient was recalled for
follow-up at regular intervals. In the post-operative peri-
od, the patient’s speech and swallowing difficulties
ceased to exist.

Written informed consent for the case to be pub-
lished (including images, case history and data) was
obtained from the patient for publication of this case
report.

Discussion 
The present case, using CBCT, demonstrated morpho-
metric analysis of the enlarged genial tubercles in a dentu-
lous patient. Genial tubercles are normally quite small
with an average height 5.82 mm and average width 6.98
mm.[6] In addition to problems in normal speech, mastica-
tion, swallowing and inhibition of the use of the prosthe-
sis,[7] there are cases with spontaneous fracture and dis-
placement of the enlarged genial tubercles in the litera-
ture.[1,2,8] Surgical removal of enlarged genial tubercles is
important in the repositioning of the genioglossus and
geniohyoid muscles, so that the mandibula can adequately
perform functions such as mastication, protrusion and
normal speech.

The etiology of the enlarged genial tubercles is usu-
ally associated with edentulous mandibular bone loss, as
a remodeling process following compressive forces and
heavy loading on the alveolar bone due to imbalance of
the denture. Mandibular alveolar bone generally resorbs
four times higher than the maxillary alveolar bone. The
masticatory force may lead to spontaneous fracture of
the enlarged genial tubercles.[9] Our patient was dentu-
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Figure 2. (a-c) Axial, sagittal and coronal CBCT images of the enlarged genial tubercles.

a b c

Figure 1. Digital panoramic radiography of the enlarged genial tuber-
cles before surgery.
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lous with no trauma history and no previous radiograph-
ic documentation.

In the panoramic radiograph, the enlarged genial
tubercles were not noticed due to superposition of other
anatomical structures. CBCT images were used to
observe and perform morphometric and volumetric
analysis of the enlarged genial tubercles using 3D recon-
struction. Therefore, we were able to exactly determine
and measure the enlarged genial tubercles in this case.

An abnormal enlargement of the genial tubercles was
first reported in 1955 in a mandible specimen of a Maori
man, with a depth of 7 mm, width of 13 mm and height
of 9 mm.[10] Yaed’u et al.[7] and Gallego et al.[11] reported
cases with spontaneous fracture of the genial tubercles,
diagnoses made using occlusal radiography and CT

images, respectively. Yin et al.[6] concluded that spiral CT
measurements of the genial tubercles reflect their real
anatomy which is important for the planning of a surgi-
cal procedure in the region.

The panoramic radiograph could not resolve the
diagnosis itself due to the superimposition of structures.
The authors highlighted the importance of occlusal radi-
ography and CT scan for the evaluation of the genial
tubercles. Rubira-Bullen et al.[8] reported a genial tuber-
cle 18 mm in length in an edentulous patient. Jindal et
al.[3] in 2015 reported that genial tubercles 11 mm wide
and 21 mm long in an edentulous patient. They stated
that the surgical removal of the genial tubercles is impor-
tant in repositioning of the genioglossus and geniohyoid
muscles.

Figure 4. (a, b). 3D reconstruction images of the enlarged genial tubercles before and after surgery. [Color figure can
be viewed in the online issue, which is available at www.anatomy.org.tr]

a b

Figure 3. (a) Width of the enlarged of genial tubercles before the surgery. (b) Morphometric analysis of enlarged genial tubercles before the sur-
gery. (c) Morphometric analysis of enlarged genial tubercles after the surgery. IBM: inferior border of the mandible; IGT: inferior border of genial
tubercle; IGT-IBM: distance from IGT to IBM; GW: genial tubercle width; MT: anterior mandibular thickness; SGT: superior border of genial tuber-
cle; SGT-IGT: distance from SGT to IGT.

a b c



In this case, we were able to perform an accurate meas-
urement of the genial tubercles using CBCT images, as
well as determining the exact position of the enlarged
anatomic structure. 3D reconstructions in different views
were also useful for the volumetric evaluation and spatial
visualization of the mandible, as in the case reported by
Rubira-Bullen et al.[8] To our knowledge, there is no case
reported in the literature with such long genial tubercles
(22 mm) especially in a dentulous patient. 

Conclusion 
Enlarged genial tubercles are very rare in dentulous
patients. These may lead to various problems in speech
and swallowing, and also in prosthetic rehabilitation
leading to ulceration and bleeding. 3D imaging using
CBCT is useful in diagnosis and planning the surgical
procedure in cases with enlarged genial tubercles.
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Figure 5. (a) Intraoral photograph during surgical operation of enlarged genial tubercles. (b) Post-operative photograph. (c) Extracted bone material.
[Color figure can be viewed in the online issue, which is available at www.anatomy.org.tr]
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