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Mandibular bone depression (MBD) or Stafne bone 
cavity was first described by Edward Stafne in 1942 as 
an asymptomatic, well-defined, radiolucent defect locat-
ed on the posterior and medial surfaces of the mandible.1 
Many other names have been applied to describe this 
lesion, such as latent/idiopathic/developmental bone cav-
ity and cortical mandibular depression.2 It is considered 
a pseudocyst due to the absence of an epithelial lining. 
The content of these cavities has been described as main-
ly salivary gland tissue.3,4 Muscles, fat or lymphoid tis-
sue, blood vessels, and/or connective tissue can also be 
found.3,5

The etiology and pathogenesis of MBD remains contro-
versial and poorly understood.4,6 The first theory, advo-
cated by Stafne,1 was that a portion of the salivary gland 
becomes entrapped during the development and ossifica-
tion of the mandible. However, it has been pointed that 

the depression may originate from a salivary gland hyper-
trophic lobe,6 or may be the result of a vascular compres-
sion erosion,4,5 glandular mechanical pressure,7 or even 
incomplete calcification of Meckel cartilage during ossi-
fication.5,8

The defect itself takes years to develop and can be de-
tected in routine radiographs, rarely before the fifth to 
sixth decades,6,8 although the youngest patient reported in 
the literature was 11 years old.9 It is mostly seen in male 
patients.10,11 MBDs are primarily asymptomatic,2,12,13 and 
in very rare cases can be palpated, due to the missing 
bone surface.14

Four variants of MBD have been described: lingual 
posterior,15 lingual anterior, lingual ramus, and buccal 
ramus depressions, in decreasing order of frequency.2,16 
Parotid gland depressions at the mandibular ramus are 
infrequently observed.2,17 MBDs can present, also in de-
creasing frequency, as unilateral, bilateral,2 or multiple 
depressions,6 and they usually are discovered incidentally 
in routine radiographic examinations due to their lack of 
symptoms.2,5,6 Although MBDs are benign, the identifi-
cation of the traditional MBD (inferior to the mandibular 
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canal in the mandibular body) is critical to dental practi-
tioners; unusual variants in the ascending ramus lead to 
even more concerns2,17 because their radiographic fea-
tures can resemble various intrabony neoplastic lesions.10

In the present report, we describe the case of a parotid 
MBD found in a temporomandibular joint (TMJ) radio-
graphic examination; the final diagnosis of which was 
confirmed as parotid MBD after magnetic resonance im-
aging (MRI) demonstrated the presence of glandular tis-
sue in the defect.

case report
In the beginning of November 2015, a male Asian pa-

tient (52 years old) noticed major discomfort and pain in 
his left TMJ. A week later, as the symptoms got worse 
and the patient began to experience difficulties in fully 
opening his mouth. He visited his general dentist, who 
observed that the patient had an evident limitation in fully 
opening his mouth (maximum mouth opening of 16 mm), 
with a discrete clicking noise and without deviation when 
opening.

An extraoral examination demonstrated the absence of 
asymmetry or bulging, but pain was confirmed when the 
left-side TMJ was palpated. An intraoral examination did 
not evince any disease of odontogenic etiology. The pa-
tient’s medical history was not significant.

The general dentist suspected that the patient was af-
fected by temporomandibular disorder and disc displace-
ment. The patient was then medicated with analgesics (500 

mg of paracetamol twice a day for 1 week) and radio-
graphic examinations were carried out, with a provisional 
diagnosis of temporomandibular dysfunction.

Then, on the radiographic examination, the clinician 
observed a radiolucent lesion in the superior posterior 

border of the mandibular ramus (left side). Considering 
that lesions in mandibular ramus may cause neurologi-
cal disorders, the dentist checked whether the patient had 
any neurological complaints, such as paresthesia on the 
left side of the mandible, but the patient did not report 
any neurological symptoms. The patient was therefore re-
ferred to the university clinic.

The panoramic radiograph revealed an oval-shaped ra-
diolucency with well-defined borders that was unilocular 
and located near the upper third of the ramus, posterior 
to the mandibular foramen, and close to the mandibular 
posterior margin. The lesion was homogeneously radio-
lucent, had no sclerotic margins, no contiguity with the 
mandible border, and measured about 1 cm in its largest 
diameter. No alterations were observed in the surrounding 
tissues, such as periosteal reaction or anatomical structure 
displacement, as demonstrated in Figure 1.

Open- and closed-mouth TMJ radiographs of the patient 
were also available, and they confirmed the presence of 
the oval radiolucency on the left border of the mandibular 
ramus with radiographic characteristics similar to those 
observed in the panoramic radiograph (Fig. 2). The TMJ 
evaluation established that the position of the mandibular 
condyles was posterior to the articular eminence when the 
patient’s mouth was open, suggesting a reduction of con-
dylar translation.

The patient was then referred for MRI to investigate 
TMJ alterations that might explain the symptoms and 
confirm the diagnosis of temporomandibular dysfunction. 
For the radiolucent area, provisional diagnoses of trau-
matic bone cyst and parotid MBD were also considered.

MRI was performed in a 3-T system (Siemens Magne-
tom Skyra, Siemens, Munich, Germany) using dedicated 
head and neck surface coils. Axial T1- and T2-weighted 
images were obtained. The section thickness was 4 mm.

Fig. 1. Panoramic radiograph shows 
the ovoid radiolucent area in the 
left mandibular ramus (arrow).
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On MRI, abnormal findings of the bilateral joint discs 
were not observed, despite the limitation of mouth open-
ing, and the patient’s symptoms were relieved by analge-
sic medications. At the same time, the radiolucent lesion 

was also further investigated. An axial scout image (Fig. 
3) demonstrated a tiny hyperintense image eroding the 
left mandibular ramus on the lingual side, which corre-
sponded to continuous glandular tissue from the parotid 
gland. A proton-weighted image (Fig. 4) and T2-weighted 
images (Fig. 5) exhibited a well-defined hyperintense sig-

Fig. 2. Four-part panoramic radiograph of the temporomandibular joint. Views of the temporomandibular joint with the mouth open and 
closed demonstrate the oval-shaped radiolucency in the left side of the mandibular ramus.

Fig. 3. An axial scout magnetic resonance image demonstrating a 
tiny hyperintense area in the left mandibular ramus, facing the lin-
gual side (arrow number 1). Note the parotid glandular tissue (arrow 
number 2), which is also hyperintense. Arrow number 3 indicates 
the mandibular ramus.

Fig. 4. A proton-weighted magnetic resonance image reveals a hy-
perintense signal area on the left mandibular ramus (arrow).
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nal area on the mandibular ramus, surrounded by a thick 
cortical bone-like area with a hypointense signal.

Due to the imaging characteristics demonstrated by 
MRI, it was concluded that the well-defined hyperintense 
area observed in Figures 4 and 5 was glandular tissue, and 
other types of bone lesions were then disregarded. The 
bone cavity was filled by soft tissue, clearly continuous to 
the parotid gland. The adipose tissue within the glandular 
cells was responsible for the hyperintense image detected 
in the T2-weighted sequences.

After the final diagnosis of parotid MBD was made by 
MRI and the TMJ symptoms completely disappeared, the 
patient did not come back for regular follow-up visits.

discussion
MBDs from any salivary gland are unusual, with a 

prevalence of about 0.5%,18 and they are mostly seen in 
panoramic radiographs as a posterior lingual depression 
on the mandible,2,7 located between the bicuspid and first 
molar,4 or in the mandibular angle, below the mandib-
ular canal.2 Parotid gland MBD was first described in 
1985,19,20 and it may be referred to as the “ramus variant.” 
It is less frequent than the variant located in the man-

dibular angle,2,6 making it a diagnostic challenge for the 
clinical practitioner or oral radiologist. To our knowledge, 
only 7 cases of parotid MBD have been previously de-
scribed in the literature.8,17,19-23

On panoramic radiographs, MBDs classically exhibit 
a dense circumscribed unilocular4 area of radiolucency,2 
with an oval or round shape and well-defined limits.6 
Although MBD is most characteristically unilocular, a 
multilocular aspect has also been previously reported, as 
well as irregular borders.4 The border of the defect may 
also have a radiopaque line.6 The diagnosis of typical-
ly-appearing MBDs can easily be made with a panoramic 
radiograph.2 The greatest disadvantage of panoramic ra-
diographs in diagnosing MBDs is the lack of information 
about continuity of the anterior mandible border due to 
the technical limitations inherent to 2-dimensional exam-
inations. Computed tomography can demonstrate the mar-
gins of the mandible; eventually the defect may interrupt 
the continuity of the inferior border of the mandible.4,15 
Nevertheless, in atypical cases such as the one described 
in this report, advanced imaging investigations need to be 
carried out4 in order to eliminate the possibility of a po-
tentially harmful lesion.2,15

Manifold radiologic methods have been suggested to 
assess the presence of salivary gland tissues inside bone 
defects.6,16 MRI can offer better resolution when investi-
gating soft tissues, and has the advantages of multiple im-
aging planes and not exposing the patient to ionizing ra-
diation.4 The diagnosis of MBD may be confirmed with a 
limited MRI examination, without exposing the patient to 
other ionizing radiographic techniques. MRI can demon-
strate a mandibular defect containing soft tissue from the 
submandibular gland, which appears hyperintense on both 
T1- and T2-weighted sequences.4 Intravenous contrast 
material is not necessary to diagnose an MBD if the in-
herent soft-tissue contrast is adequate.4 Sialography may 
also be an option for diagnosing MBDs,7 and it can deter-
mine whether glandular tissue is present in the defect.15

The differential diagnosis of MBD should include aneu-
rysmal bone cyst, traumatic bone cyst, benign tumors of 
the salivary gland, lipoma, salivary gland hypertrophy,17 
non-ossifying fibroma, brown tumor of hyperparathyroid-
ism, osteoporotic bone marrow defect, giant cell tumor, 
multiple myeloma, eosinophilic granuloma, and metastat-
ic disease.3,15 Fatty tissue deposition, blood vessels, and 
soft tissue deposition should also be considered.17 How-
ever, unlike MBDs, parotid-region tumors usually present 
with symptoms such as swelling, paresthesia, and/or mo-
tor deficiencies.17 Exclusively in panoramic radiographs, 

Fig. 5. A T2-weighted magnetic resonance image shows a hyper-
intense signal area on the left mandibular ramus, corresponding to 
the defect in the mandibular ramus (arrow).
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a pseudoforamen referred to as a “medial sigmoid depres-
sion,” defined as a radiolucency also located in the man-
dibular ramus, can have similar features to an MBD.24

In conclusion, because MBDs are considered structur-
al changes in the mandible2 and since patients are free of 
complaints,12 no treatment is required.4 Biopsy should 
be performed only in atypical cases when the diagnosis 
is inaccurate and clinical symptoms are present.4 In the 
present case, the symptoms were clearly from the TMJ 
and we observed glandular tissue in the defect by MRI, so 
a biopsy was not indicated. Notwithstanding, regular fol-
low-ups are strongly recommended.2,25
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