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Abstract 

A 28-year-old patient was referred to the Oral Surgery and Implantology Unit at Geneva University Hospitals for 
extraction of the mandibular third molars following multiple episodes of pericoronitis. A two-dimensional pano-
ramic radiograph (PAN) showed a subtle radiopaque image apparently superimposed on the roots of the third 
molar, projected over the course of the inferior alveolar canal, suggesting of a close relationship between the 
inferior alveolar nerve (IAN) and the apices of tooth 38 evoking a nerve conflict. 

To further assess this apparent anatomical relationship, a three-dimensional cone-beam computed tomography 
(CBCT) scan was performed. The CBCT demonstrated no direct contact between the mandibular third molar and 
the inferior alveolar nerve canal. Instead, it revealed a well-defined radiopaque lesion adjacent to the nerve 
canal, separate from the tooth roots, consistent with idiopathic osteosclerosis. 

This case highlights the limitations of two-dimensional imaging in evaluating complex anatomical relationships 
in the posterior mandible. When panoramic radiography shows equivocal findings due to superimposition and 
suggests a potential nerve–tooth conflict, three-dimensional imaging is essential for accurate diagnosis and treat-
ment planning. 
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Introduction 

Extraction of mandibular third molars may occa-
sionally lead to neurological complications, most 
notably injury to the inferior alveolar nerve (IAN) 
(1). Such injury can result in sensory disturbances, 
including paresthesia, tingling, or numbness of the 
lower lip and chin on the affected side. Reported in-
cidence rates vary in the literature, generally rang-
ing from approximately 0.35% to 8.4%, depending 
on case selection and surgical difficulty (2-4). These 
complications may significantly impair a patient’s 
quality of life. 
 
Accurate preoperative assessment of the anatomi-
cal relationship between the mandibular third mo-
lar and the inferior alveolar canal (IAC) is therefore 
important for surgical planning and risk assessment. 
PAN is the first-line imaging modality for this evalu-
ation (5). Seven radiographic signs suggestive of a 
close relationship between a mandibular third mo-
lar and the IAC have been described (6). Four signs 
are related to the tooth roots—root darkening, root 
narrowing, root deviation, and dark or bifid roots—
while three signs involve the canal itself, namely in-
terruption of the superior cortical line of the canal, 
deviation of the mandibular canal, and narrowing of 
the inferior alveolar canal. 
 
When such signs are identified on panoramic radio-
graphs, additional imaging using conventional to-
mography or cone-beam computed tomography 
(CBCT) may be indicated to accurately determine 
the spatial relationship between the tooth apices 
and the IAC (5-7). This is particularly recommended 
in cases showing root darkening, mandibular canal 
deviation, and/or loss of canal cortication on PAN 
(6). 

Presentation of the clinical case 

We report an unusual clinical case in which a radio-
paque lesion adjacent to the apices of tooth 38 was 
incidentally identified during CBCT performed for 
preoperative assessment. Radiopaque lesions in 
this region encompass a broad differential diagno-
sis, ranging from reactive osteosclerosis to osteoid 
osteoma. 
 
A 28-year-old patient in good general health was re-
ferred to the Oral Surgery and Implantology Unit for 
extraction of mandibular third molars 38 and 48 due 
to past recurrent episodes of symptomatic pericoro-
nitis. At the preoperative consultation, the patient 
was asymptomatic. Extraoral clinical examination 
revealed no abnormalities. Intraoral examination 
showed satisfactory oral hygiene. Both mandibular 
third molars were partially impacted. A probing 
depth of 5 mm was recorded distal to the adjacent 
second molars. The maxillary third molars were ab-
sent. 
 
PAN (Fig. 1) revealed two radiographic signs sugges-
tive of a close relationship between the distal root 
of tooth 38 and the mandibular canal: darkening of 
the distal root and interruption of the superior cor-
tical border of the inferior alveolar canal. In addi-
tion, a faint radiopaque area was observed in the 
apical region of tooth 38. This opacity appeared su-
perimposed on the distal root and projected over 
the course of the mandibular canal, making its inter-
pretation difficult and reinforcing the suspicion of a 
close tooth–nerve relationship. This superimposi-
tion mimicked an apparent conflict between the 
tooth apices and the inferior alveolar canal. 
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Figure 1. Initial panoramic radiograph (PAN). 
 
 
CBCT imaging (Fig. 2a–c) was performed using a 
Planmeca unit (Planmeca, Helsinki, Finland) with a 
limited field of view centered on the mandibular re-
gion of interest (90 kVp; 5 mA; voxel size: 0.2 mm; 
field of view: 8 × 8 cm). Tooth 38 was well oriented 
and slightly tilted lingually, with three roots. A well-
defined, homogeneous radiopaque area measuring 
7.5 mm along its long axis was observed in direct 
contact with the roots and was located on the lin-

gual aspect of the inferior alveolar nerve. The lesion 
showed no signs of cortical expansion, root resorp-
tion, or surrounding bone reaction. These findings 
clarified the true spatial relationship between the 
lesion, the tooth, and the inferior alveolar canal and 
were suggestive of idiopathic osteosclerosis in the 
differential diagnosis, helping to distinguish it from 
other radiopaque lesions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 (a-c). Pre-operative CBCT scan showing axial (a), sagittal (b), and coronal (c) views centered on tooth 38. The inferior alveolar canal 
(blue arrow) and the radiopaque lesion (red arrow) are indicated. The apices of tooth 38 are also highlighted (green arrow). 
 
 
The patient was informed of the presence of the ra-
diopaque lesion, and surgical removal of mandibu-
lar teeth 38 and 48 was performed under local an-
esthesia using a standard surgical protocol. A full-
thickness envelope flap was raised to provide ade-
quate access. Bone removal was carried out as 
needed to expose the teeth, followed by careful lux-
ation and elevation. The teeth were then removed 

using routine surgical instruments. The surgical sites 
were irrigated with sterile saline, and the flaps were 
repositioned and sutured with interrupted sutures 
to ensure primary closure. The procedure was une-
ventful, and no intraoperative complications were 
encountered. A postoperative radiograph was ob-
tained to document the immediate postoperative 
status and to reassess the visibility of the radio-
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paque lesion following tooth removal. Despite ex-
traction of the tooth, the radiopacity remained 
poorly defined and not clearly distinguishable. (Fig. 
3 a–e). 
 

At the one-week control, the extraction site was 
healing well, with no signs of infection. The patient 
was asymptomatic and had experienced no compli-
cations. Facial sensitivity was preserved and physio-
logical. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 (a-e). Initial clinical view (a), intraoperative view at flap elevation (b), after corono-radicular separation (c), following extraction of 
tooth 38 (d) and postoperative intraoral apical X-ray control (e). 
 

Discussion 

Idiopathic osteosclerosis (IOS), also referred to as 
enostosis, bone island, or periapical osteopetrosis, 
represents a benign focal increase in bone density 
of unknown etiology. Historically, IOS has been de-
scribed as a developmental or anatomical variation 
rather than a pathological condition, a concept that 
emerged during the twentieth century and remains 
widely accepted today. Its prevalence varies consid-
erably among populations, ranging from 2.3% to 
9.7%, which may reflect differences in diagnostic 
criteria, imaging modalities, and demographic char-
acteristics of the studied cohorts (8,9). IOS is most 
frequently identified during the second, third, and 
fifth decades of life and is typically discovered inci-
dentally during routine radiographic examinations 
(8-10). 
 
From a radiological standpoint, idiopathic osteo-
sclerosis is classically characterized by a homogene-
ous, well-defined radiopaque lesion, round or ovoid 

in shape, without a surrounding radiolucent halo. 
Lesion size generally ranges from 2 to 30 mm (9). 
IOS may remain stable throughout life or exhibit 
slow intraosseous growth without cortical expan-
sion or destruction. Importantly, growth tends to 
cease once skeletal maturity is reached, supporting 
the hypothesis of a developmental rather than neo-
plastic origin (9,11). 
 
Approximately 95% of IOS lesions are located in the 
mandible, with a marked predilection for the pre-
molar and molar regions (12, 13). Their frequent 
proximity to the inferior alveolar canal is clinically 
relevant, particularly in the context of mandibular 
third molar surgery. While IOS is usually asympto-
matic, several authors have reported rare cases of 
neuropathic pain or sensory disturbances attributed 
to compression of the inferior alveolar nerve (14). 
Additionally, IOS may interfere with tooth eruption 
or complicate orthodontic tooth movement due to 
increased local bone density (15). Nevertheless, in 
most cases, conservative treatment with periodic 
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radiological monitoring is considered sufficient. Ac-
curate differential diagnosis is essential, as several 
radiopaque lesions of the jaws may present with 
overlapping radiological features but require differ-
ent therapeutic approaches. Condensing osteitis, 
for example, differs fundamentally from IOS in that 
it represents a reactive inflammatory process sec-
ondary to chronic pulpal infection. It is typically as-
sociated with a non-vital or heavily restored tooth 
and may show ill-defined borders, features that 
were absent in the present case (16). 
 
Cementoblastoma is a benign odontogenic tumor 
that can be readily distinguished radiographically by 
its intimate fusion to the tooth root and the pres-
ence of a characteristic radiolucent halo represent-
ing the periodontal ligament space, a finding not ob-
served in idiopathic osteosclerosis (17). 
 
Focal cemento-osseous dysplasia must also be con-
sidered, particularly in its mature stage, which ap-
pears radiopaque; however, the evolutionary radio-
logical stages of this lesion—radiolucent, mixed, 
and radiopaque with a peripheral radiolucent rim—
were not consistent with the imaging findings in the 
present case (13,18). However, the possibility of 
periapical cemento-osseous dysplasia in its mature 
(radiopaque) stage was also considered in the dif-
ferential diagnosis; this entity was deemed less 
likely due to the absence of its characteristic mixed-
stage evolution and peripheral radiolucent border 
(19,20). 
 
Ossifying fibroma, although benign, generally pre-
sents as a mixed radiolucent-radiopaque lesion and 
may be associated with clinical symptoms such as 
facial asymmetry, tooth displacement, or discom-
fort, reflecting its true neoplastic nature (21). Oste-
oblastoma and osteoid osteoma are rare osteogenic 
tumors that typically affect younger patients and 
are frequently symptomatic, most notably with per-
sistent pain. Osteoid osteoma, in particular, is char-
acterized by a radiolucent nidus surrounded by re-
active sclerosis and often presents with nocturnal 
pain responsive to non-steroidal anti-inflammatory 
drugs, features that were absent in this case (13, 
22). 
 
Hypercementosis was also included in the differen-
tial diagnosis; however, it was ruled out due to the 
absence of root enlargement, preservation of nor-
mal root outline, and lack of a uniform radiopaque 
thickening surrounding the root structure (23, 24). 
 

In the present clinical scenario, the radiopaque le-
sion was incidentally identified during preoperative 
planning for the extraction of a mandibular third 
molar. Panoramic radiography suggested a poten-
tial relationship between tooth 38 and the inferior 
alveolar canal, based on classical warning signs such 
as root darkening and interruption of the canal cor-
tication. In addition, a faintly radiopaque area pro-
jected over the apical region of the tooth and the 
course of the canal, contributing to diagnostic un-
certainty. However, these two-dimensional findings 
proved to be misleading. CBCT provided accurate 
three-dimensional information, demonstrating the 
absence of a true anatomical relationship between 
the tooth roots and the inferior alveolar nerve. In-
stead, CBCT clearly revealed a well-defined radio-
paque lesion adjacent to the inferior alveolar canal, 
distinct from the roots of tooth 38. The lesion was 
solitary, homogeneous, well circumscribed, and 
measured approximately 7.5 mm in its greatest di-
mension, without any effect on surrounding struc-
tures. These features strongly supported the diag-
nosis of idiopathic osteosclerosis. Clinically, the pa-
tient was completely asymptomatic, with preserved 
neurosensory function, vital adjacent teeth, and no 
signs of inflammation or cortical expansion. Given 
these characteristic clinical and radiological findings 
and considering the potential risk of inferior alveo-
lar nerve injury associated with surgical biopsy in 
this anatomical region, histological confirmation 
was deemed unnecessary. 
 
This case highlights the limitations of panoramic ra-
diography in assessing the relationship between 
mandibular third molars and the inferior alveolar 
canal and underscores the diagnostic value of CBCT 
when radiographic signs suggest nerve proximity. 
Furthermore, it emphasizes the importance of rec-
ognizing idiopathic osteosclerosis as a possible inci-
dental finding that may mimic a tooth–nerve con-
flict, potentially influencing surgical planning and 
risk assessment. In asymptomatic cases, conserva-
tive management of IOS with periodic radiological 
follow-up remains the treatment of choice.  
 
Conclusions 

CBCT is a more reliable imaging modality than con-
ventional two-dimensional radiography and can de-
tect lesions that may be poorly visible on standard 
radiographs. However, its use should be considered 
as a complementary tool rather than a routine ex-
amination. The main contribution of this case report 
is not the general superiority of CBCT, which is al-
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ready well established, but rather the demonstra-
tion of a potential diagnostic pitfall on panoramic 
radiography. In the present case, the radiographic 
findings were most consistent with idiopathic oste-
osclerosis; however, this diagnosis remains pre-
sumptive in the absence of histopathological confir-
mation. This incidental opacity, located in close 
proximity to the inferior alveolar canal, contributed 
to a misleading impression of a close relationship 
between the mandibular third molar and the infe-
rior alveolar nerve on PAN. Such superimposition 
may lead to misinterpretation and potential surgical 
over-treatment. Three-dimensional imaging allows 
for more accurate visualization and characterization 
of such findings, which is critical for safe surgical 
planning. Careful radiographic assessment and a 
thorough differential diagnosis remain essential to 
ensure appropriate patient management. 
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Zusammenfassung 

Einleitung 
 
Die Panoramaschichtaufnahme ist die Standardun-
tersuchung zur präoperativen Beurteilung der Lage-
beziehung zwischen retinierten Unterkieferweis-
heitszähnen und dem Canalis mandibulae. Auf-
grund der zweidimensionalen Bildgebung können 
jedoch anatomische Überlagerungen zu Fehldeu-
tungen führen. Dieser Fallbericht zeigt den diagnos-
tischen Stellenwert der digitalen Volumentomogra-
phie (CBCT) bei der Abklärung einer radiopaken Lä-
sion, die einen Zahn-Nerv-Konflikt vortäuschte. 
 
Material und Methoden 
 
Ein 28-jähriger Patient wurde nach rezidivierenden 
Episoden einer Perikoronitis zur Entfernung der Un-
terkieferweisheitszähne überwiesen. In der Panora-
maschichtaufnahme fanden sich radiologische Hin-
weise auf eine enge Beziehung zwischen Zahn 38 
und dem Canalis mandibulae sowie eine diskrete ra-
diopake Struktur im apikalen Bereich. Zur dreidi-
mensionalen Beurteilung wurde eine CBCT-Unter-
suchung mit kleinem Aufnahmevolumen durchge-
führt. 
 

 
 
Resultate 
 
Die CBCT zeigte keinen direkten Kontakt zwischen 
den Wurzeln des Zahnes 38 und dem Canalis 
mandibulae. Stattdessen wurde eine scharf be-
grenzte, homogene radiopake Läsion von etwa 7,5 
mm nachgewiesen, die in unmittelbarer Nähe des 
Kanals lag, jedoch von den Zahnwurzeln getrennt 
war und mit einer idiopathischen Osteosklerose 
vereinbar war. Die operative Entfernung der Unter-
kieferweisheitszähne verlief komplikationslos. Auf-
grund des asymptomatischen Verlaufs sowie des 
Fehlens neurologischer Ausfälle oder aggressiver ra-
diologischer Merkmale wurde auf eine Biopsie ver-
zichtet und eine radiologische Verlaufskontrolle 
empfohlen. 
 
Diskussion 
 
Der vorliegende Fall verdeutlicht die Grenzen der 
Panoramaschichtaufnahme bei der Beurteilung der 
Beziehung zwischen Unterkieferweisheitszähnen 
und dem Canalis mandibulae. Die CBCT ermöglichte 
eine zuverlässige dreidimensionale Darstellung und 
klärte die diagnostische Unsicherheit, die durch die 
Überlagerung einer idiopathischen Osteosklerose 
entstanden war. Eine sorgfältige radiologische Be-
urteilung und differenzialdiagnostische Abklärung 
sind entscheidend für eine sichere chirurgische Pla-
nung und zur Vermeidung unnötiger Risiken. 
 



Mandibular idiopathic osteosclerosis mimicking inferior alveolar nerve conflict: a case report highlighting the role of CBCT imaging 

 

Swiss Dental Journal SSO – Science and Clinical Topics  46 

Résumé 

Introduction 
 
La radiographie panoramique constitue l’examen 
de première intention pour évaluer les rapports 
anatomiques entre les troisièmes molaires mandi-
bulaires et le canal alvéolaire inférieur avant leur ex-
traction. Toutefois, les superpositions inhérentes à 
l’imagerie bidimensionnelle peuvent conduire à des 
erreurs d’interprétation. Ce rapport de cas illustre 
l’intérêt du CBCT dans le diagnostic différentiel 
d’une opacité radio-opaque simulant un conflit 
dento-nerveux. 
 
Matériels et méthodes 
 
Un patient de 28 ans a été adressé pour l’avulsion 
des troisièmes molaires mandibulaires après plu-
sieurs épisodes de péricoronarite. La radiographie 
panoramique montrait des signes radiologiques 
suggérant une relation étroite entre la dent 38 et le 
canal alvéolaire inférieur, associés à une discrète 
opacité radio-opaque apicale. Un examen CBCT à 
champ limité a été réalisé afin de préciser les rap-
ports anatomiques. 
 

 
 
Résultats 
 
L’examen CBCT a exclu tout contact entre les ra-
cines de la dent 38 et le canal alvéolaire inférieur. Il 
a mis en évidence une lésion radio-opaque homo-
gène, bien circonscrite, d’environ 7,5 mm, située à 
proximité du canal mais indépendante des racines, 
compatible avec une ostéosclérose idiopathique. 
Les troisièmes molaires ont été extraites sans com-
plication. En l’absence de symptômes, d’atteinte 
neurologique ou de signes d’agressivité, aucune 
biopsie n’a été indiquée et une surveillance radiolo-
gique a été retenue. 
 
Discussion 
 
Ce cas met en évidence les limites de la radiographie 
panoramique pour l’évaluation des rapports entre 
les troisièmes molaires mandibulaires et le canal al-
véolaire inférieur. Le CBCT a permis de lever une 
ambiguïté diagnostique liée à la superposition des 
structures anatomiques et d’orienter le diagnostic 
vers une ostéosclérose idiopathique. Une interpré-
tation rigoureuse des examens d’imagerie et une 
démarche diagnostique différentielle sont essen-
tielles afin d’optimiser la planification chirurgicale 
et de limiter le risque de complications neurolo-
giques. 
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