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a  b  s  t  r  a  c  t

In 1942, Stafne described a series of asymptomatic unilocular radiolucent lesions, with

well  defined margins located near the angle of the mandible. These rare lesions represent

non-progressive bone cavities where clinical and imaging control is preferred to invasive

treatment. The evidence of a concavity with a lingual opening defined by an intact com-

pact  cortical excludes most of the differential diagnosis of other types of bone lesions for

which surgical treatment is needed. This article reports the usefulness of three-dimensional

computed tomography reconstruction for the confirmation of two  cases of posterior lin-

gual mandibular bone depressions and makes a review on pathogenesis and methods of

investigation of these lesions.

© 2012 Sociedade Portuguesa de Estomatologia e Medicina Dentária. Published by

Elsevier España, S.L. All rights reserved.

Diagnóstico  de  depressão  óssea  lingual  posterior  utilizando  tomografia
computorizada  3D
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r  e  s  u  m  o

Em 1942, Stafne descreveu uma série de lesões radiolucentes uniloculares assintomáticas,

de bordos bem definidos, localizadas perto do ângulo da mandíbula. Estas lesões raras repre-

sentam cavidades ósseas não progressivas onde o controle clínico e imagiológico é preferido

a  tratamento invasivo. A evidência de uma concavidade com abertura lingual definida por

uma  cortical integra exclui a maior parte dos diagnósticos diferenciais de outras lesões

ósseas para as quais o tratamento cirúrgico é necessário. Este artigo reporta a utilidade da
tomografia computorizada com reconstrução tridimensional na confirmação de dois casos

de  depressões ósseas mandibulares posteriores e realiza uma revisão sobre a patogénese e

métodos de diagnóstico destas lesões.
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ntroduction

n 1942, Edward Stafne described a series of 35 asymptomatic
adiolucent lesions, located in the mandible, which he called
bone cavities situated near the angle of the mandible”. These
void unilocular radiolucencies with well-defined margins of
ense bone were all located between the first molar and the
andibular angle, below the mandibular canal.1 Since then,

everal publications have classified these kind of lesions such
s cyst, cavity, defect or depression.2–5 Moreover some have
uggested that these bone depressions are part of a group
f mandibular concavities called mandibular bone depres-
ions (MBD) that can be topographically systematized in four
ariants: lingual posterior, lingual anterior, lingual in the
andibular ramus and buccal in the mandibular ramus.5

Posterior lingual mandibular bone depressions (PL-MBD)
re very rare with a frequency of 0.08–0.48% in clinical-
adiographic studies and from 0.73 to 1.28% based on the
bservation of dry mandibles.5–9 Male gender is more  affected
ith a 6:1 ratio.5,6 They have been described in ages rang-

ng from 11 to 87 years, although they are more  frequently
etected in the 5th and 6th decades of life.5,6,10 Almost all PL-
BD  are asymptomatic, being detected occasionally in routine

adiographic examination.5,10

The aim of this article is to describe the usefulness of
omputed tomography (CT) with three-dimensional recon-
truction for the diagnosis confirmation of two cases of
L-MBD.

linical  cases

ase  1

 44-year-old Caucasian male was referred by his den-
ist on the finding, in a routine panoramic radiograph, of

 left mandibular radiolucent image.  During anamnesis he did
ot report any symptoms, and indicated a history of hepati-

is C (already treated) and of tooth extractions. There was no
revious history of facial trauma or surgery. Physical examina-
ion revealed no clinical evidence of intra-oral, facial or neck
wellings. The patient presented a brachyfacial type profile.
n dental examination it was evidenced the absence of the

eft mandible first molar and right mandible second molar.
he panoramic radiograph demonstrated a well-demarcated,
nilocular radiolucent lesion, measuring 1.5 cm in the mesio-
istal diameter, in the posterior region of the left mandible
ith upper limit overlapping the mandibular canal (Fig. 1A).

n order to obtain a definitive diagnosis we performed a
T-scan (multislice CT Thoshiba® Aquilion S16, Thoshiba
urope Medical System, Zoetermeer, Netherlands, 1 mm-thick
lices) with three-dimensional reconstruction that revealed
n osteolytic image  measuring 1.3 cm in the mesio-distal
iameter, with a lingual opening with an intact bony cor-
ical lining, containing soft tissues compatible with lobe of

he submandibular gland (Fig. 1B–C). The final diagnosis of
his concavity was PL-MBD. No treatment of PL-MBD was per-
ormed. After 5 years of follow-up the defect remained without
lterations.
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Case  2

A 54-year-old Caucasian male, was referred by his dentist, on
the finding, of a right mandibular radiolucent image,  detected
in a panoramic radiograph for a prosthetic rehabilitation
study. During anamnesis the patient reported oro-facial dif-
fuse pain, and did not mention any history of previous surgery
or oro-facial trauma. No swellings were detected in intra-
oral, facial and neck examination. The patient presented a
brachyfacial type profile. Several teeth were absent. There was
pain on palpation of the masticatory muscles. The panoramic
radiograph revealed a well-demarcated, oval, unilocular radi-
olucent lesion, measuring 1.5 cm in the mesio-distal diameter,
located in the posterior region of the right side of the
mandible unrelated to teeth and beneath the mandibular
canal (Fig. 2A). The orofacial pain was related with the absence
of posterior inferior teeth and the mandibular lesion was a
probable PL-MBD. A CT-scan with three-dimensional recon-
struction was performed (multislice CT Thoshiba® Aquilion
S16, Zoetermeer, Netherlands, 1 mm-thick slices) and revealed
an osteolytic image  of 1.5 cm in mesio-distal diameter, with a
lingual opening limited by a bony cortical lining containing
an image  compatible with soft tissues (Fig. 2B–D). The final
diagnosis of this concavity was PL-MBD. No treatment of PL-
MBD  was performed, keeping the patient under clinical and
radiological surveillance. After 2 years of follow-up the defect
remained without alterations.

Discussion

Since the first description of PL-MBD by Stafne, the patho-
genesis of these cavities remains not fully understood. Stafne
originally suggested that these cavities could result from a fail-
ure of normal deposition of bone in the Meckel’s cartilage.1

Fordyce, one of the first to identify the presence of glan-
dular tissue in biopsies of two cases, believed it was an
anatomical congenital defect caused by embryonic remnants
of the submandibular gland trapped inside the body during its
mandibular ossification.11 However, there are few described
cases in children and Stafne bone cavities have been found
in mandibles that were previously normal.4,5,12 Even Stafne,
eventually abandoned its initial proposal on being a congeni-
tal defect.9 Kay et al.,7 suggested that the etiology was related
to an abnormal facial artery vascular pressure, which, with
its winding course along the inferior border of the mandible
could lead to necrosis and bone resorption. For Lello and
Makek13 these cavities were a result of focal bone atrophy due
to an ischemic process associated with degenerative arterial
changes.

In recent years several imaging studies such as sialography,
magnetic resonance imaging (MRI), CT and CT sialography
confirmed the findings of the initial surgical approaches and of
some histopathological analysis of these cavities showing the
presence of the submandibular gland in many  cases.4,9–11,14,15

Other report by Harvey and Noble8 observed areas with active

bone remodeling in the lingual concavity, which indicates the
existence of compression on the lingual cortical bone. There-
fore, this cavity may be caused by hypertrophy/hyperplasia
of submandibular gland, leading to focal bone remodeling
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Fig. 1 – (A) Panoramic radiograph reveals a well-demarcated, unilocular radiolucent area in the lower left angle of the
mandible. (B) Axial cone-beam CT showing a lingual opening of the PL-MBD, containing soft tissue inside compatible with
glandular tissue. (C) CT with three-dimensional reconstruction image.

Fig. 2 – (A) Panoramic radiograph showing a well-demarcated, unilocular radiolucent area in the lower right angle of the
mandible. Axial (B) and coronal (C) cone-beam CT showing a lingual opening of the PL-MBD. (D) CT with three-dimensional
reconstruction image.
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n response to a chronic pressure exerted on the cortical
one.4,5,10 Identical cavities located lingual to the anterior
andible may be related to the sublingual gland, and more

arely on the buccal side of the posterior mandibular region
ssociated with the parotid gland.5,12,16 However, not all imag-
ng or surgical approaches of these lesions revealed glandular
issue.3,17 Some bone cavities were found to be occupied
y adipose tissue, lymphoid tissue, neuromuscular tissue,
brous tissue or even devoid of any content.13,17 Interestingly,
rija et al.,3 found glandular tissue in large lesions and in
maller lesions found only adipose tissue. Shimizu et al.,4

bserved that the submandibular gland on the cavity side was
ocated anteriorly when compared with the contralateral side

ithout Stafne bone defect, in some cases containing only
at tissue or other soft tissue content. Based on these obser-
ations, the authors attributed the cause of the Stafne’s bone
efect to the anterior dislocation of the submandibular gland.

All these reports lead to a more  comprehensive pathogen-
sis view in that the PL-MBD appears as a result of continued
ressure on the lingual cortical originating from herniation
r hypertrophy of the submandibular gland or adjacent tis-
ues including adipose, muscle, lymphoid or neuro-vascular
issues.3 Our cases are similar, with soft tissue content com-
atible with the salivary gland. Interestingly all patients had

 brachyfacial type profile. Can this feature lead to higher risk
f pressure in the mandibular lingual cortical? No references

n scientific literature to the facial type are mentioned and the
imited cases of the present work make it difficult to establish
his relationship.

The cases we  present show the same epidemiological
alues of previous publications regarding PL-MBD such as
revalence in the 5th and 6th decade of life and in males.
ll cases were detected by radiographic findings in line
ith the asymptomatic nature of PL-MBD most described in

iterature.5,6,10,18,19

The PL-MBD diagnosis can be presumed in most cases with
hese radiographic characteristics, particularly in panoramic
adiographs. However, in atypical cases, differential diagnosis
ith others lesions should be done including solitary bone

yst, traumatic bone cyst, dentigerous cyst, keratocystic
dontogenic tumor, residual cyst, non-ossifying fibroma,
ocal osteoporotic bone marrow defects, fibrous dysplasia,
meloblastoma, central giant cell granuloma, giant cell tumor,
ascular malformation, multiple myeloma or brown tumor of
yperparathyroidism.4,20 To a definitive diagnosis other com-
lementary diagnostic exams such as CT, MRI, sialography or
iopsy should be performed.3,15,17,18,20 One of the most impor-
ant aspects in confirming this diagnosis is the demonstration
f the opening of the concavity enclosed by an intact cortical
n the lingual side of the mandible, below the milohyoid

ine.2,3 In the first case the upper limit of the cavity was
verlapping the mandibular canal and in the second case the
atient referred diffuse oro-facial pain. In this view we  decided
o make a CT scan to a definitive diagnosis which demonstrate
his opening of the concavity enclosed by an intact cortical on
he lingual side of the mandible in all cases. Additionally, the

ossibility of a three-dimensional reconstruction of the lesion
ermits a clear and global visualization of the shape of the
oncavity opening to the lingual surface of mandible. With
he development of these imaging techniques and taking in
 a x i l o f a c . 2 0 1 2;5 3(3):170–174 173

account that these lesions represent non-progressive static
entities, clinical and imaging control are preferred to any
invasive treatment. Moreover, there are authors who  use these
cavities, especially in bilateral cases, to increase retention of
lower dentures.21 In cases with lesion progression or suspi-
cion of other lesions biopsy or surgery approaches with its
anatomic-pathological examination may be indicated.5,10,22

In conclusion this article demonstrates the usefulness of
CT with three-dimensional reconstruction for confirmation
of PL-MBD. Evidence of a concavity with a lingual opening
defined by an intact compact cortical excludes most of the
differential diagnosis of other types of bone lesions for which
surgical treatment is needed.
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