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Fifteen-millimeter Stafne defect in the anterior
mandible: Diagnostic contribution of multislice
computed tomography

Abstract:

A Stafne bone defect is a cavity in the mandible. There is controversy regarding the
cause of this defect, but imaging findings offer important diagnostic contributions. The
aim of this report is to present the tomographic findings of a rare case of an extensive
bone defect in the anterior mandible. A 55-year-old man was seen at a dental service for
oral rehabilitation with dental implants. He was asymptomatic. Panoramic radiography
revealed an oval, delimited radiolucency of cystic and regular appearance encompassing the
area from the apex of tooth 26 to tooth 29; the major axis was parallel to the base of the
mandible. Multislice computed tomography showed a cavity with heterogeneous content
and the following measurements: buccal-lingual width/depth, 1.0 cm; anteroposterior
width, 1.38 cm; height, 1.54 cm; area, 0.94 cm?®; volume, 2.14 cm3; and attenuation coeflicient
* standard deviation, 19.86+91.27 HU. These data confirmed the diagnosis of an anterior
variant of Stafne bone defect. The size of a Stathe bone defect needs to be considered
when planning implant-supported rehabilitation and other interventions in the affected
area. Recognition and definitive diagnosis of this condition are essential, particularly with
increasing use of rehabilitation treatments with osseointegrated implants.
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INTRODUCTION

Stathe bone defect, Stafne bone cavity, or Stafne
cyst was first described by Stafhe in 1942 as a bone cav-
ity in 34 patients; most of these defects were unilateral
and located in areas near the angle of the mandible.
The cavities were discovered incidentally by the author
on intraoral radiographs in the absence of symptoms
or other relevant clinical findings'. Radiographically,
these cavities appear as well-delimited circular or oval
radiolucencies measuring 1-3 cm in diameter’.

Because of their asymptomatic nature, Stathe
bone defects are diagnosed during routine examinations
and have been included in the study of incidental find-
ings. These defects are uncommon compared with other
findings such as mucosal thickening of the maxillary
sinus, the presence of impacted teeth, and calcification
of the stylohyoid ligament, even in studies involving a
considerable sample*’. Some theories on the origin of
this defect have been suggested, including failure of
ossification of Meckel’s cartilage’, pressure exerted by
hypertrophy/hyperplasia of the salivary glands®*, and a
vascular neoplasm or lipoma®.

Statne bone defects are generally found in the
posterior mandible, inferior to the mandibular canal, but
may occur at other sites such as the mandibular ramus®
or anterior mandible™. The radiographic features of
these defects sometimes resemble true cysts'"'* The di-
agnosis of a Stafne bone is challenging when it is located
in the anterior mandible because occurrence is rare at
this site, where only 63 cases of Stafne bone defect have
been reported so far'®. In addition, the similarity of the
radiographic features to other equally radiolucent and
well-delimited lesions, such as inflammatory radicular
lesions, cysts, or benign tumors'?, may lead to inadequate
therapeutic management.

Two-dimensional radiographic images have been
shown to be efficient in cases of classic posterior Statne
bone defects. However, in doubtful cases or cases in an
unusual location, more accurate imaging methods such
as computed tomography (CT) and magnetic resonance
imaging are required to provide a correct diagnosis and
to permit imaging follow-up'*'*. Therefore, the aim of
this study was to discuss the tomographic features of
a rare case of an extensive Stafhe bone defect in the
anterior mandible.

CASE REPORT

A 55-year-old man was seen at a private clinic for
oral rehabilitation with dental implants. No pathologies

or significant alterations were identified on physical
examination and he was asymptomatic. For the initial
assessment, a panoramic radiograph was obtained that
demonstrated an oval, well-delimited radiolucency of
cystic and regular appearance encompassing the underly-
ing area from the apex of tooth 26 to tooth 29 with the
major axis parallel to the base of the mandible (Fig. 1).
Multislice CT was performed for further investigation.
Multiplanar reconstruction images, attenuation coefti-
cients (mean Hounsfield units THUT] + standard devia-
tion), volume, area, anteroposterior width, height, and
buccolingual width/depth of the lesion (Table 1; Figs.
2 and 3) were obtained using Osirix DICOM Viewer
software (Pixmeo SARL, Bernex, Switzerland).

Based on these reconstructions, a bone defect with
lingual continuity and regular and corticated margins
occupying almost the whole right mental region was
identified. The defect measured approximately 1.5 cm at
its greatest extension (height), with a thin rim of buccal
cortical bone and low but variable density. The defect
was classified as type I-S according to the classification
proposed by Ariji et al.'®(Table 2).

DISCUSSION

The term “lingual and/or buccal bone depres-
sion” as suggested by Philipsen et al.* is appropriate to
encompass all variants of this defect, considering that
its occurrence in the anterior region, as reported here,
was not described in the first case series published in the
literature. However, various names have been given to
this entity, such as Stafne bone cavity'®, Stafhe defect'’,
and Stafne bone cyst".

Most of the first cases reported were confined to
the medullary portion of bone. However, defects with
large diameter extended to the external cortical bone
and interrupted the continuity of the inferior border of
the mandible'. In the present case, the bone defect was
in contact with the buccal and inferior cortical bones but
their integrity was preserved. In addition, measurement
of the attenuation coefticient allowed the content of the
cavity to be estimated; it was compatible with fat tissue

Figure 1. Panoramic radiograph. (A) Unilocular radiolucency beneath the roots
of teeth 26 to 29. (B) Close-up view of the right mental region.
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Table 1. Measurements of the bone defect obtained by multiplanar
reconstruction of the tomographic scan.

Mean
Buccolingual width/depth (cm)* 1.00
Anteroposterior width (cm) 1.38
Height (cm) 1.54
Area (cm?)* 0.94
Volume (cm3) 2.14
Mean density + standard deviations (HU)* 19.86+91.27

*Value obtained in axial section.

Figure 2. Multislice computed tomography. (A) Axial section showing a lingual
bone defect with a slight reduction of the buccal cortical plate and defined
corticated margins. Note the value of 19.866 HU for the content compared
with the fat areas (-8 HU) adjacent to the lingual cortical plate of the mandible
in the posterior region. (B) Coronal section. Observe the extensive bone
defect confined to the medullary portion of bone, preserving the base of
the mandible.

Figure 3. Multislice computed tomography. (A) Segmented volume.
Reconstruction of the cavity volume highlighted in blue. (B) Three-dimensional
reconstruction. Lingual view. The red arrows indicate the circular bone defect
located in the right anterior mandible. (C) Reconstruction with soft tissues.
Note the image is suggestive of fat and muscle tissues invading the bone cavity.

possibly intermingled with glandular tissue, muscles,
vessels, and arteries of the region, as indicated by the
high standard deviation recorded (£91 HU).

According to the classification proposed by Ariji
et al.', the defect observed here corresponds to type I-S
(Table 2). This important, simple, and straightforward
classification has been used in different studies'"'™". To
encompass all variants of the defect, we recommend the
modifications shown in Table 2.

In 2016, a retrospective analysis of 999 cone-
beam CT scans regarding incidental findings, such as
carotid artery calcification, paranasal sinus findings,
sialolithiasis of the parotid and submandibular glands,
calcification of the stylohyoid ligament, and Statne bone

Table 2. Modification of the classification proposed by Ariji et al.'®.

According to the Outline and
Relationship to the Buccal
Cortical Plate

Type Type According to the Content

Cavity depth is limited to
| the medullary portion of the F
mandible

Cavity is filled with fat

Cavity depth reaches

the buccal cortex of the Cavity is filled with soft

1 . S tissue (lymph node, vessel,
mandible but does not cause (Y p.
. . connective tissue, etc.)
its expansion
Cavity depth reaches Cavity is filled with
m the buccal cortex of the G some glandular tissue

mandible and causes its
expansion

(not exclusively the
submandibular gland)

defect, found 350 incidental findings and no case of
Stathe bone defect’, demonstrating that its rare occur-
rence in the general population is rare, with an average
prevalence of 0.08% in the posterior region and 0.003%
in the anterior region'.

A previous study evaluating 34,221 panoramic
radiographs reported a higher prevalence of Stafhe bone
defects in individuals older than 40 years and in men,
with unilateral presentation and a slight predilection
for the right side of the mandible'*. In that study, only
one of the 29 cases identified was located in the anterior
region (near the premolars).

In the latest study on this defect®, among the
91 cases of Stafne bone defect that were classified into
three variants, only 2% were classified as the anterior
variant, with the following characteristics: unilocular,
partial radiolucency, oval shape, partially or completely
sclerotic margins, and localization between premolars.
Both studies reinforce the rarity of the case reported
here in terms of localization and size, with a mean height
and width of the cavities in the anterior region of 7.05
and 11.6 mm, respectively. In the present case, a height
of 15.4 mm and width of 13.8 mm were observed.

There is controversy regarding the cause of this
defect. Stafne' suggested failure in normal bone deposi-
tion during the neonatal period as the cause of the defect.
Later, an extensive literature review suggested Stafhe
bone defects were the result of the pressure exerted by
hypertrophic/hyperplastic glandular tissue on the bone
surfaces™.

This theory was refuted by the reported occur-
rence of the defect on the lingual surface of the mandibu-
lar angle where the medial pterygoid muscle is inserted,
preventing contact between the submandibular gland
and bone®. At the most common site of the defect, the
associated salivary gland is the submandibular gland.
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In the present case involving the anterior mandibular
region, the bone defect could be associated with the
sublingual gland.

However, because its volume is much lower than
that of the submandibular gland, there are doubts about
the possibility of the sublingual gland exerting enough
pressure to cause such an extensive defect. In addition,
the large standard deviation observed for the internal
density of the defect and its anatomic position suggest
the presence of muscle (35—60 HU) in the lesion. The
analysis is the images suggest that the main muscle in-
volved is the genioglossus muscle, based on the volume
and location with central participation of the genioglos-
sus. In view of these considerations, cone-beam CT can
provide limited information for the diagnosis of this
defect and doubts about the diagnosis would possibly
remain.

In the absence of a relationship between the
cavity and important anatomic structures, for example,
the mandibular canal, there is a strong suggestion of
characteristics similar to common bone pathologies
such as inflammatory cysts. In edentulous areas as in
the case reported here, Stafne bone defects can easily
mimic residual cysts' or other pathologies. However,
characteristics such as the presence of sclerotic margins
and the absence of cortical bone expansion and tooth
displacement, data provided by multislice CT, contrib-
ute significantly to the diagnosis of this bone defect.
Other benign lesions with unilocular presentation, such
as odontogenic keratocysts, may also be a suspected
diagnosis. Once a Stafne bone defect is identified, two-
dimensional examinations should be repeated every 12
months to evaluate possible changes in size or shape,
events that would require surgical intervention®'.

The size of the defect size needs to be considered,
because it represents a limitation, but not an impediment,
when planning implant-supported rehabilitation and
other interventions in the affected area. The recognition
and definitive diagnosis of this condition are essential,
particularly because of the increasing use of rehabilita-
tion treatments with osseointegrated implants.

Multislice CT provides important information
about the margins and content of suspicious areas. In
the present case, this imaging technique demonstrated
the high variability of tissues present in the defect and
indicated their anatomic relationships. Although surgery
can reduce bone thickness in the middle and inferior
portion of the mandible, it is unnecessary in most cases
of Stafnhe bone defects. However, periodic radiographic
tollow-up is recommended.
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