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Specialty: Dentistry » Radiology
Objective: Rare disease

Background: Primary non-Hodgkin lymphoma (NHL) of the jaws is a rare malignancy often clinically and radiographically
mimicking odontogenic or inflammatory conditions, leading to delayed diagnosis. Because imaging findings
are frequently nonspecific, recognition of characteristic radiographic patterns may facilitate earlier diagnos-
tic suspicion and appropriate biopsy-based investigation. This study evaluated cone-beam computed tomog-
raphy (CBCT) imaging characteristics of primary NHL of the maxilla and mandible in patients with histopatho-
logically confirmed disease and no initial suspicion of malignancy.

Case Reports: Six patients with histopathologically confirmed primary NHL of the jaws were retrospectively analyzed. Clinical
findings and medical histories were reviewed. CBCT images were evaluated for lesion location, border defini-
tion, internal architecture, and effects on adjacent anatomical regions. Diagnosis was established by biopsy,
with histopathological and/or immunohistochemical confirmation. Most patients had unremarkable medical
history. Common findings included paresthesia, tooth mobility, and facial swelling. Mandible was more fre-
quently affected than maxilla. All lesions appeared as osteolytic areas with ill-defined and/or moth-eaten bor-
ders, causing cortical destruction and infiltration into adjacent structures. Involvement of the mandibular canal
was observed in mandibular cases, whereas maxillary cases demonstrated extension into the maxillary sinus
or nasal cavity. Floating teeth and/or spiked-tooth appearance were identified in several cases, reflecting ag-
gressive disease.

Conclusions: Primary NHL of the jaws demonstrates nonspecific but aggressive radiographic features on CBCT that may over-
lap with odontogenic and inflammatory conditions. However, a recurring pattern characterized by ill-defined os-
teolysis, cortical involvement, and floating-teeth or spiked-tooth appearance should raise suspicion for malig-
nancy. Recognizing these imaging features may support timely biopsy-oriented evaluation and histopathological
confirmation, particularly when clinical and radiographic findings are atypical for routine odontogenic disease.
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Case Reports

Hematolymphoid neoplasms are a heterogeneous group of
malignancies arising from lymphoid cells at various stages of
differentiation, encompassing a broad spectrum of subtypes.
Malignant lymphomas are broadly classified into Hodgkin lym-
phoma and non-Hodgkin lymphoma (NHL). These neoplasms
originate from B- or T-lymphocyte lineages and exhibit diverse
biological and clinical behaviors depending on their stage of
differentiation [1-3]. NHL encompasses a wide range of B- and
T-cell subtypes, with B-cell lymphomas accounting for most
cases (approximately 85% to 90%), while T-cell lymphomas
represent the remaining 10% to 15% [1-6]. Among these, dif-
fuse large B-cell lymphoma (DLBCL) is the most common and
aggressive subtype, whereas follicular lymphoma typically fol-
lows a more indolent course. DLBCL is the most frequently en-
countered subtype in the maxillofacial region [5].

Lymphomas arising outside the lymph nodes are classified
as extranodal lymphomas [4]. They may be primary, originat-
ing within extranodal tissues, or secondary, representing dis-
semination from an initial nodal or extranodal site [5]. In the
head and neck region, lymphomas are among the most com-
mon malignancies following squamous cell carcinomas [2].
The most frequent primary extranodal sites in this region in-
clude the Waldeyer’s ring; however, other locations such as
the buccal mucosa, salivary glands, floor of the mouth, para-
nasal sinuses, and facial bones have also been reported [4,5].
Primary osseous NHL is a rare malignancy that arises within
the skeletal system in the absence of nodal or visceral involve-
ment [2]. When it arises within the medullary cavity in the ab-
sence of systemic disease, it is referred to as primary intraos-
seous lymphoma, a distinction important for diagnostic and
therapeutic considerations [3].

The radiological appearance of NHL of the jaws exhibits sig-
nificant variability and is frequently mistaken for common in-
flammatory or infectious odontogenic conditions [6,7]. While
computed tomography (CT) and magnetic resonance imaging
(MRI) are often indispensable for assessing systemic disease
burden, cone-beam computed tomography (CBCT) provides
high-resolution visualization of early intraosseous changes
within the jaws [4,5,8]. Early recognition of radiographic fea-
tures, including osteolytic lesions, ill-defined or moth-eaten
borders, cortical erosion, infiltration, and destruction, as well
as the floating teeth appearance or the spiked tooth effect,
is critical, as delayed diagnosis remains a common challenge
with significant impact on patient prognosis [1,6-8].

The aim of this retrospective case series was to describe re-
curring CBCT features of histopathologically confirmed prima-
ry NHL of the jaws in patients in whom malignancy was not
initially suspected.

This work is licensed under Creative Commons Attribution-
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Study Design and Ethics Approval

Records from the database of a private oral and maxillofacial
radiology practice (Athens, Greece) between 2006 and 2019
were retrospectively reviewed to identify histopathologically
confirmed cases of NHL involving the jaws with available clin-
ical and CBCT imaging data. Cases were considered primary
jaw NHL when the initial clinical and radiographic presenta-
tion involved the maxilla or mandible and no prior diagnosis
of lymphoma was documented in the available records. Based
on referral documentation and clinical notes, none of the in-
cluded patients had a documented clinical suspicion of lym-
phoma at the time of CBCT examination.

This study was approved by the Ethics, Regulation and Research
Committee of the Athens Dental Association (Athens, Greece;
protocol number 215/01-31-2024). The study was conducted
in accordance with the principles of the Declaration of Helsinki.
Informed consent was obtained from all patients.

Imaging Protocol

CBCT examinations were performed using NewTom 3G and
VGi units (QR, Cefla, Verona, Italy). The NewTom 3G operat-
ed at 110 kV, 1.5 to 6 mA, with field of views of 6, 9, and 12
inches and an exposure time of 7.2 seconds. The NewTom
VGi utilized variable acquisition parameters of 110 kV, 2.5 to
4.1 mA, and exposure time of 3.6 seconds, with fields of view
of 12x8 cm or 15 x 12 cm, depending on the clinical require-
ments and lesion extent. Image reconstruction was performed
using a fixed isotropic voxel size of 0.30 mm. All scans were
analyzed using NNT software (version 13.1).

Clinical and Imaging Characteristics

Demographic and clinical data, including age, sex, chief con-
cern, and medical history, were recorded for all patients. In
addition, referral information and provisional clinical diagno-
ses were reviewed to document the clinical context in which
patients were referred for CBCT examination. The radiological
parameters analyzed are shown in Table 1 and include lesion
location (anterior or posterior maxilla or mandible); number
of lesions (single or multiple); internal architecture (osteolyt-
ic, sclerotic, or mixed); lesion extent [limited (<1 cm), moder-
ate (> 1 cm and <2 c¢m), or extensive (> 2 cm)]; lesion borders
(well-defined, ill-defined, or moth-eaten); effects on the bony
cortex (erosion, infiltration, or destruction); effects on adja-
cent teeth (floating teeth appearance or spiked-tooth effect);
periosteal reaction; involvement of the mandibular canal; in-
volvement of the maxillary sinus and/or nasal cavity; and pres-
ence of pathological fracture.
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Table 1. Clinical, radiological, and demographic characteristics of 6 patients with non-Hodgkin lymphoma (NHL) involving the jaws.

Features Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Sex Female Male Male Female Female Male
Age 45 66 40 79 44 35
Chief concern Paresthesia Paresthesia Paresthesia Tooth mobility ~ Paresthesia Paresthesia
Tooth mobility Tooth mobility
Facial swelling Facial swelling
Medical history Unremarkable Unremarkable Unremarkable Unremarkable Unremarkable HIV-positive
(newly
diagnosed)
Lesion location Left posterior Left posterior Right Right Left posterior Right
mandible mandible posterior posterior mandible posterior
mandible maxilla mandible
Number of lesions Single Two in the Single Single Single Single
same region
Internal Osteolytic Osteolytic Osteolytic Osteolytic Osteolytic Osteolytic
architecture
Lesion extent Limited Limited Extensive Extensive Moderate Extensive
Lesion borders Ill-defined Ill-defined Ill-defined Ill-defined Ill-defined Ill-defined
Moth-eaten Moth-eaten Moth-eaten Moth-eaten Moth-eaten Moth-eaten
Effects on bony Erosion Infiltration Destruction Destruction Destruction Destruction
cortex Infiltration
Effects on Edentulous Edentulous Floating teeth Floating teeth Spiked-tooth Floating teeth
adjacent teeth area area Spiked-tooth Spiked-tooth effect Spiked-tooth
effect effect effect
Periosteal reaction Absent Absent Absent Absent Absent Absent
Involvement of Present Present Present Absent Present Present
mandibular canal
Involvement of Absent Absent Absent Present Absent Absent
maxillary sinus
and/or nasal
cavity
Pathological Absent Absent Absent Absent Absent Present
fractures
Histopathological Findings Case 1

Histopathological and immunohistochemical analysis follow-
ing biopsy confirmed the diagnosis of NHL in all cases. Only
histopathologically confirmed cases were included in the final
study sample. Five patients were diagnosed with diffuse large
B-cell lymphoma, not otherwise specified (DLBCL NOS), while
1 patient was diagnosed with plasmablastic lymphoma (PBL)
and was subsequently found to be positive for HIV.

This work is licensed under Creative Commons Attribution-
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A 45-year-old woman presented with paresthesia and mild
discomfort in the left posterior mandible. Clinical examina-
tion showed no obvious soft tissue swelling, and her medical
history was unremarkable. CBCT demonstrated a limited os-
teolytic lesion in the left posterior mandible with ill-defined/
moth-eaten borders, cortical plate erosion and infiltration,
disruption of the trabecular architecture and involvement
of the mandibular canal (Figure 1A-1D). Three-dimensional
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Figure 1. Case 1. (A) Cone-beam computed tomography (CBCT) panoramic reconstruction showing an ill-defined osteolytic lesion in
the left edentulous mandibular body (yellow arrow). (B) CBCT axial slice demonstrating the infiltrative nature of the lesion
and erosion of the buccal cortical plate (yellow arrow). (C) CBCT cross-sectional images illustrating the moth-eaten pattern of
bone destruction (yellow arrow), with cortical erosion and infiltration and involvement of the mandibular canal (red dots).
(D) CBCT three-dimensional (3D) reconstruction showing erosion and infiltration of the buccal cortical plate (yellow arrow).
(E) Five-year follow-up CBCT panoramic reconstruction showing complete resolution of the osteolytic lesion and restoration
of mandibular bone density. (F) Five-year follow-up CBCT axial slice demonstrating reconstitution of the buccal cortical
plate. (G) Five-year follow-up CBCT cross-sectional images revealing bone remodeling and a clearly delineated, uninvolved
mandibular canal. (H) Five-year follow-up CBCT 3D reconstruction illustrating healing of the previous cortical defect, with a

smooth and continuous mandibular surface.

(3D) reconstruction highlighted irregular cortical destruction
(Figure 1D). Based on these imaging features, particularly the
infiltrative borders and neurosensory deficit, malignancy was
suspected. Histopathologic examination confirmed the diag-
nosis of primary NHL of the mandible. Following treatment,
the patient was monitored with CBCT imaging.

After treatment, annual follow-up was performed using CBCT.
At the latest follow-up, 5 years later, complete healing of the
lesion was observed (Figure 1E-1H). The previously described
ill-defined osteolytic lesion was no longer evident. The region
showed substantial bone regeneration with re-established tra-
becular architecture. The cortical plates appeared fully recon-
stituted, with no cortical infiltration or ongoing destruction.
The mandibular canal was clearly visible and free of infiltrative
changes, correlating with complete resolution of paresthesia.

This work is licensed under Creative Commons Attribution-
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Overall, the findings indicated complete radiographic remission
and successful bone healing, with no evidence of recurrence.

This case highlights the remarkable regenerative capacity of
mandibular bone following treatment of primary NHL, even
in lesions initially presenting with aggressive, infiltrative im-
aging characteristics.

Case 2

A 66-year-old man presented with persistent paresthesia in
the left posterior mandible. Clinical examination revealed no
palpable masses or significant mucosal changes in the eden-
tulous region. His medical history was unremarkable.
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Figure 2. Case 2. (A) Cone-beam computed tomography (CBCT) cross-sectional images demonstrating 2 distinct, ill-defined osteolytic
lesions in the left posterior mandible. Lesion 1 (yellow arrows) shows alveolar crest infiltration and lesion 2 (red arrows)
shows lingual cortical plate infiltration. (B) CBCT coronal slices highlighting the infiltrative nature of the lesions (yellow and
red arrows). (C) CBCT three-dimensional (3D) reconstruction of lesion 1 showing alveolar crest infiltration (yellow arrow).
(D) 3D reconstruction of lesion 2 showing lingual infiltration (red arrow).

CBCT imaging revealed 2 distinct but closely situated osteo-
lytic lesions within the left mandibular body (Figure 2). Both
lesions exhibited an aggressive moth-eaten pattern, with ill-
defined, infiltrative borders. Cross-sectional (Figure 2A) and
coronal (Figure 2B) images demonstrated focal infiltration of
the alveolar crest and the lingual cortical plate (yellow and red
arrows, respectively), along with disruption of the trabecular
architecture. Despite the infiltrative nature of the lesions, no
significant bone expansion or periosteal reaction was observed.

The mandibular canal appeared to be involve the posteri-
or lesion (red arrows) (Figure 2A, 2B). 3D reconstructions
(Figure 2C, 2D) further demonstrated localized cortical ero-
sions of the alveolar crest and the lingual cortical plate (yel-
low and red arrows, respectively).

The multifocal presentation further broadened the differen-
tial diagnosis to include metastatic disease, multiple myeloma,
and other aggressive osteolytic conditions. Based on the im-
aging findings—particularly the ill-defined borders, multifocal
presentation, and associated neurosensory deficit—a malig-
nant process was strongly suspected; histopathological anal-
ysis confirmed primary NHL of the mandible.

This case highlights the importance of recognizing multifocal,
ill-defined osteolytic lesions with neurosensory involvement
as a potential presentation of primary NHL of the mandible.

This work is licensed under Creative Commons Attribution-
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Case 3

A 40-year-old man presented with a chief concern of unex-
plained tooth mobility in the right posterior mandible, accom-
panied by marked swelling of the buccal vestibule and pares-
thesia. His medical history was unremarkable.

CBCT imaging demonstrated an extensive, solitary, osteolyt-
ic lesion in the right mandible (Figure 3). The lesion exhibited
an aggressive moth-eaten pattern with complete destruction
of the alveolar process and a significant breach of the lingual
cortical plate (Figure 3A-3D). This extensive cortical destruc-
tion correlated with the clinical finding of soft tissue swelling.

Key radiographic features included a pronounced floating teeth
appearance of the molars and a distinct spiked-tooth effect
(Figure 3B, 3D). The lesion also encompassed the mandibu-
lar canal (Figure 3A, red dots indicate the mandibular canal).
These imaging features further supported an aggressive, in-
filtrative process.

Given the extensive bone destruction and floating teeth ap-
pearance, the differential diagnosis included metastatic dis-
ease, osteomyelitis, Langerhans cell histiocytosis, and primary
malignant neoplasms. Histopathological examination confirmed
the diagnosis of primary intraosseous NHL of the mandible.
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five-year follow-up CBCT imaging

-

Figure 3. Case 3. (A) Cone-beam computed tomography (CBCT) cross-sectional images showing moth-eaten bone destruction (yellow
arrows) and involvement of the mandibular canal (red dots). (B) CBCT panoramic reconstruction demonstrating the floating
teeth appearance and spiked-tooth effect (red arrow). (C, D) CBCT three-dimensional (3D) reconstructions (buccal and lingual
views) demonstrating lingual cortical perforation and destruction of the supporting alveolar bone of the molars. (E) Five-
year follow-up CBCT cross-sectional images showing complete healing of the osteolytic lesion and restoration of the lingual
cortical plate. (F) Five-year follow-up CBCT panoramic reconstruction showing complete osseous support of the affected
teeth. (G, H) Five-year follow-up CBCT 3D reconstructions showing complete healing of the osteolytic lesion and restoration

of the lingual plate.

After treatment, annual follow-up was performed using CBCT.
At the latest follow-up, 5 years later, complete healing of the
lesion was observed (Figure 3E-3H). The previously described
extensive osteolytic lesion was no longer evident. The affect-
ed region demonstrated marked bone regeneration, with re-
establishment of the trabecular architecture and stable inte-
gration of the involved teeth. The mandibular canal was clearly
delineated. Overall, the imaging findings were consistent with
complete radiographic remission and successful osseous heal-
ing, with no evidence of disease recurrence.

This case highlights the aggressive imaging presentation of pri-
mary NHL of the mandible, including floating teeth and corti-
cal perforation, as well as the potential for remarkable bone
regeneration following appropriate treatment.

This work is licensed under Creative Commons Attribution-
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Case 4

A 79-year-old woman was referred for preoperative evaluation
prior to dental implant placement, presenting with isolated
and unexplained tooth mobility in the right posterior maxilla.
Clinical examination revealed no evident soft tissue swelling
or palpable mass, but erythema and extensive gingival reces-
sion in the corresponding region were noted. Her medical his-
tory was unremarkable.

CBCT imaging demonstrated an extensive, aggressive osteolytic
lesion involving a large portion of the right maxilla (Figure 4).
Cross-sectional images (Figure 4A, yellow arrow) showed
marked destruction of the cortical plate and alveolar process.
The lesion exhibited an infiltrative growth pattern, extending
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Figure 4. Case 4. (A) Cone-beam computed tomography (CBCT) cross-sectional images illustrating extensive alveolar bone destruction
and cortical plate erosion (yellow arrow). (B) CBCT panoramic reconstruction showing the floating teeth appearance and
spiked-tooth effect in the right posterior maxilla (red arrow). (C) CBCT axial slice demonstrating the infiltrative lesion with
osseous destruction extending into the maxillary sinus and nasal cavity (orange arrow). (D) CBCT coronal slices highlighting
maxillary sinus (orange arrows) and nasal cavity involvement (blue arrow).

superiorly into the right maxillary sinus and medially into the
nasal cavity, as demonstrated on axial (Figure 4C, orange ar-
row) and coronal views (Figure 4D, blue and orange arrows).

The involved teeth demonstrated a characteristic floating teeth
appearance and spiked-tooth effect (Figure 4B, red arrow). The
aggressive moth-eaten pattern of bone destruction, together
with cortical destruction and extension into the maxillary sinus
and nasal cavity, strongly suggested an infiltrative malignant
process. Although no periosteal reaction was observed, this find-
ing was considered within the overall imaging presentation and
was not interpreted as an independent indicator of malignancy,
as periosteal reaction is uncommon in primary NHL of the jaws.

The radiographic differential diagnosis included metastatic dis-
ease, lymphoma, aggressive osteomyelitis, and other prima-
ry malignant neoplasms. Histopathological examination con-
firmed the diagnosis of primary NHL.

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

This case underscores the clinical challenge of primary NHL
of the maxilla, which may masquerade as severe periodontal
disease, and highlights the crucial role of CBCT in identifying
the aggressive, infiltrative nature of such lesions.

Case 5

A 44-year-old woman presented with paresthesia and mild
pain in the left posterior mandible, associated with a previ-
ously restored mandibular second molar. Clinical examination
revealed erythema and a small ulcerative lesion resembling a
sinus tract, although larger than typically observed in odonto-
genic infections. No significant soft tissue swelling was noted.
Her medical history was unremarkable.

CBCT imaging demonstrated a moderate osteolytic lesion in
the left posterior mandible (Figure 5). The lesion exhibited an
ill-defined, infiltrative pattern of bone destruction, without
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Figure 5. Case 5. (A) Cone-beam computed tomography (CBCT) cross-sectional images illustrating the ill-defined osteolytic lesion,
trabecular disruption, and cortical thinning (yellow arrows). (B) CBCT three-dimensional reconstruction demonstrating
localized cortical erosion (yellow arrow). (C, D) CBCT panoramic reconstructions highlighting infiltrative bone loss (yellow
arrow) and the characteristic spiked-tooth effect at the distal root of the second molar (red arrow). (E) CBCT coronal slices

showing the osteolytic lesion (yellow arrow).

evidence of significant cortical expansion or periosteal reac-
tion. A spiked-tooth effect, involving the distal root of the sec-
ond molar (Figure 5D, red arrow), was observed.

Cross-sectional images revealed disruption of the trabecular ar-
chitecture and focal cortical thinning (Figure 5A, yellow arrows),
with involvement of the mandibular canal. 3D reconstructions
further highlighted the irregular cortical margins (Figure 5B,
yellow arrow) and the infiltrative nature of the process.

The radiographic differential diagnosis included metastatic dis-
ease, lymphoma, osteomyelitis, and other primary malignant
neoplasms. Histopathological examination confirmed the di-
agnosis of primary NHL of the mandible.

This case highlights the potential for primary NHL to mimic
periapical pathology both clinically and radiographically, par-
ticularly in association with restored teeth, while the presence
of paresthesia should raise suspicion for neural involvement
and an underlying malignant process.

Case 6

A 35-year-old man presented with marked, rapidly progressive
swelling of the right mandible, paresthesia, and significant

This work is licensed under Creative Commons Attribution-
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tooth mobility and loss. His medical history was initially re-
ported as unremarkable; however, subsequent evaluation re-
vealed that the patient was positive for HIV.

Initial panoramic radiograph (Figure 6) demonstrated extensive
osteolytic destruction of the right mandibular body, character-
ized by loss of the normal trabecular architecture, ill-defined
margins, and an associated pathological fracture (red arrow).

CBCT imaging was subsequently performed for further evalu-
ation and demonstrated an extensive, aggressive moth-eaten
osteolytic lesion involving the right mandibular body and ra-
mus (Figure 7A-7C). The extent of osseous destruction result-
ed in a pathological fracture of the inferior border (Figure 7E).
The remaining teeth showed the characteristic floating teeth
appearance (Figure 7D).

Histopathological and immunohistochemical analyses con-
firmed the diagnosis of PBL. As PBL is highly associated with
HIV infection, further laboratory tests were performed and
confirmed the suspected diagnosis. The patient was prompt-
ly started on systemic chemotherapy.
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Figure 6. Initial panoramic radiograph of Case 6 demonstrating an extensive osteolytic destruction of the right mandibular body,
characterized by loss of normal trabecular architecture, ill-defined margins, and pathological fracture of the lower border of
the mandible (red arrow).

Figure 7. Case 6. (A) Cone-beam computed tomography (CBCT) cross-sectional slices demonstrating complete destruction of the right
mandibular body (yellow arrows). (B) CBCT axial slice showing extensive lesion in the right mandibular body (yellow arrow).
(€) CBCT coronal slices and (D) panoramic reconstruction highlighting the characteristic floating teeth appearance and
spiked-tooth effect (red arrow). (E) CBCT three-dimensional reconstruction revealing a pathological fracture of the inferior
border (blue arrow).
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Figure 8. Twenty-five-month follow-up panoramic radiograph of case 6 showing complete healing of the lesion, with osseous
regeneration and consolidation of the previous fracture site, resulting in restoration of mandibular continuity (blue arrow).

Follow-up panoramic imaging at 25 months revealed com-
plete radiographic resolution of the lesion, with osseous re-
generation and healing of the mandibular fracture (Figure 8).

This case highlights the highly aggressive radiographic presen-
tation of PBL in immunocompromised patients, as well as the
potential for remarkable bone regeneration following appro-
priate treatment, underscoring the importance of early recog-
nition and prompt multidisciplinary management.

Discussion

The present study retrospectively evaluated the CBCT imaging
characteristics of 6 cases of primary NHL of the jaws. All cas-
es demonstrated nonspecific osteolytic lesions involving the
affected jawbones. These findings are consistent with previ-
ous reports indicating that jaw NHL typically presents as ill-
defined osteolytic lesions, often mimicking odontogenic or in-
flammatory conditions [1-7]. Rather than identifying previously
unreported radiographic findings, this case series contributes
additional documentation of recurring CBCT features in histo-
pathologically confirmed cases of primary jaw NHL and high-
lights the diagnostic overlap between NHL and more common
odontogenic or inflammatory diseases.

Extra-Nodal NHL

NHL typically originates in lymph nodes; however, a sub-
stantial proportion, approximately 24%, arises in extranodal

This work is licensed under Creative Commons Attribution-
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sites [1,8]. Among these, the gastrointestinal tract, skin, bone,
and Waldeyer’s ring are most frequently involved [9]. Primary
extranodal NHL of the head and neck is relatively uncommon,
with oral cavity involvement being particularly rare, accounting
for only 0.1% to 5% of cases [10]. Primary bone NHL represents
approximately 5% of all extranodal lymphomas [4]. Gomes et
al reported that 59.5% of DLBCL NOS cases were located in the
mandible and 40.5% in the maxilla [8]. In the present study, 5
cases involved the mandible and 1 involved the maxilla, con-
sistent with previous reports [7]. Primary DLBCL NOS of the
jaws in children and infants is extremely rare (4.8%), and most
cases occurring in adults (95.2%), with a mean age of approx-
imately 56 years [8]. A male predominance has been consis-
tently reported in patients with NHL, with male-to-female ra-
tios ranging from 1.5: 1 [11] to 5: 1 [12]. In the present study,
6 cases of NHL were identified (3 men and 3 women), includ-
ing 5 cases of DLBCL NOS and 1 case of PBL. The patients’ ages
ranged from 35 to 79 years, with a mean age of 51.5 years.

Clinical Findings of NHL of the Jaws

Chief concerns associated with primary osseous NHL have been
extensively described in the literature [13]. In a systematic review
of NHL of the jaws, local swelling was reported as the most com-
mon clinical manifestation (90.7%), followed by pain (53.5%) and
erythema (43.4%), whereas paresthesia was observed in 25.6%
of cases [8]. Tooth mobility was identified as the most frequent
dental manifestation (37.2%), followed by dental pain and/or
sensitivity to percussion (31.7%) [8]. In the present study, par-
esthesia was the most common presenting symptom, followed
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by tooth mobility and facial swelling, findings that are consis-
tent with previous reports [8,13]. These nonspecific clinical man-
ifestations can contribute to delayed diagnosis and potential
misinterpretation as odontogenic or inflammatory conditions.

CBCT Features of NHL of the Jaws

NHL of the jaws most commonly presents as osteolytic lesions
with ill-defined borders (85.7%) on CBCT imaging [7,8]. The most
frequently reported effects on adjacent teeth include loss of the
lamina dura (19%), floating teeth appearance (16.7%), and wid-
ening of the periodontal ligament space (14.3%). Other findings
include bone loss (11.9%), periapical radiolucencies (7.1%), tooth
displacement (7.1%), and root resorption (2.4%) [8]. Cortical bone
destruction has been reported in up to 87.1% of cases, whereas
periosteal reaction is rare (2.4%) [8]. Notably, the majority of jaw
NHL cases (52.4%) are initially misdiagnosed as inflammatory
or infectious lesions, while only 9.5% are correctly suspected to
be malignant [8]. In the present study, all cases (n = 6) present-
ed as osteolytic lesions with ill-defined and/or moth-eaten bor-
ders. Cortical bone changes ranged from erosion to infiltration
and destruction. The floating teeth and/or spiked-tooth appear-
ance were identified in 4 cases, while no periosteal reaction was
observed. Overall, these radiological findings are consistent with
those of previous studies [1,6-8]. In addition, involvement of the
mandibular canal (5 cases) and the maxillary sinus and/or nasal
cavity (1 case) was observed, while a pathological mandibular
fracture was identified in 1 case. These imaging characteristics
can contribute to diagnostic challenges because they overlap
substantially with those of inflammatory, infectious, and odon-
togenic lesions. Although the findings observed in the present
series are largely consistent with previously published reports,
their recurrence across all 6 histopathologically confirmed cases
reinforces recognizable CBCT patterns that may raise clinical sus-
picion of NHL and prompt timely biopsy and further investigation.

Differential Diagnosis of NHL of the Jaws

The differential diagnosis of NHL of the jaws is broad, as its clini-
cal and radiographic features often resemble those of more com-
mon odontogenic and non-odontogenic conditions [6,7]. Clinically,
patients may present with swelling, pain, tooth mobility, or par-
esthesia, findings that can be easily mistaken for odontogenic
infections or inflammatory lesions such as periapical abscesses
or osteomyelitis [8,13]. Radiographically, ill-defined radiolucent
areas on CBCT may resemble primary bone malignancies, includ-
ing osteosarcoma, as well as metastatic lesions to the jaws and
squamous cell carcinoma [7,8,13]. Benign conditions, such as
periodontal disease, odontogenic cysts, and odontogenic tumors,
may also be considered in the early stages [1,6-8,13]. Given this
wide range of possible diagnoses, a high index of suspicion is
required, particularly in cases with atypical presentation or lack
of response to conventional dental treatment [1,6-8]. Definitive
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diagnosis relies on histopathological evaluation and immunohis-
tochemical analysis, which are essential for distinguishing NHL
from other entities and guiding appropriate management [14].

Association of HIV with NHL

HIV infection significantly increases the risk of developing vari-
ous types of lymphoma, particularly NHL, especially in advanced
stages such as AIDS [15]. In this context, lymphomas tend to
present as aggressive and disseminated neoplasms. DLBCL NOS
represents one of the most common subtypes of HIV-associated
NHL [15]. PBL is a rare and highly aggressive subtype of NHL,
most commonly occurring in immunocompromised patients,
particularly those with HIV infection [8,15]. In the present study,
1 patient was found to be HIV-positive, with the diagnosis es-
tablished following the identification of PBL. This finding un-
derscores the importance of considering underlying immuno-
deficiency in patients presenting with atypical or aggressive
jaw lesions. Radiographic findings in this patient revealed an
extensive, infiltrative osteolytic lesion (Figure 7). Cortical dis-
ruption and medullary involvement were also observed, along
with an associated pathological fracture, reflecting the highly
aggressive biological behavior of the disease. Preservation of
the tooth roots, resulting in a floating teeth appearance, was
also observed, representing a characteristic but nonspecific im-
aging feature of rapidly progressive destructive lesions of the
jaws. Notably, follow-up imaging (Figure 8) demonstrated com-
plete resolution of the lesion following systemic chemothera-
py, with full osseous regeneration and restoration of mandib-
ular integrity. Such a degree of bone healing is rarely reported
in cases of mandibular PBL and highlights the potential for
significant skeletal recovery following early diagnosis and ap-
propriate oncologic management. These findings underscore
the importance of including PBL in the differential diagnosis of
aggressive osteolytic lesions in immunocompromised patients
and illustrate the value of imaging for lesion characterization,
treatment monitoring, and assessment of osseous recovery.

Management of NHL

Treatment options for NHL include chemotherapy, radiotherapy,
or a combination of both modalities. The reported 5-year sur-
vival rate for patients with DLBCL NOS is approximately 83%
[14]. In the present study, most patients were treated with
chemotherapy. Of the 6 patients, 3 had a follow-up period of
12 to 60 months, during which substantial osseous healing
was observed, and continue to undergo long-term surveillance
with panoramic radiography or CBCT imaging, while no follow-
up data were available for the remaining 3 patients. Although
follow-up data were available for only 3 patients, the observed
osseous healing following treatment illustrates the potential
for substantial skeletal recovery and supports the role of im-
aging in long-term follow-up and disease monitoring.
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The findings of the present case series should be interpret-
ed within the context of its retrospective design and limited
sample size. Nevertheless, the study provides additional evi-
dence supporting previously reported CBCT manifestations of
primary NHL of the jaws in histopathologically confirmed cas-
es. Across the 6 cases, a recurring imaging pattern was ob-
served, characterized by nonspecific ill-defined and/or moth-
eaten osteolytic lesions, varying degrees of cortical erosion,
infiltration or destruction, frequent mandibular canal involve-
ment, and floating-teeth or spiked-tooth appearances, often
accompanied by nonspecific clinical symptoms such as par-
esthesia, swelling, or tooth mobility. Although none of these
findings is pathognomonic for NHL, their recurrent association
in this series reinforces a recognizable constellation of aggres-
sive jaw findings that may raise suspicion for malignancy when
conventional odontogenic or inflammatory explanations are
not fully convincing. The principal contribution of this series
is not the identification of novel radiographic phenomena, but
the consolidation of these recurring imaging patterns in a rare
disease entity and the demonstration of their frequent resem-
blance to odontogenic and inflammatory conditions encoun-
tered in routine dental practice. Recognition of these patterns
may assist clinicians and oral radiologists in considering NHL
among the differential diagnoses of atypical osteolytic jaw
lesions and may support timely biopsy-oriented evaluation.

Conclusions

In this 6-case series, primary NHL of the jaws demonstrat-
ed nonspecific but aggressive CBCT features, most common-
ly characterized by ill-defined and/or moth-eaten osteolytic
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lesions with cortical involvement and, in some cases, float-
ing teeth or spiked-tooth appearance. Although these find-
ings are not pathognomonic, recognition of this recurring im-
aging pattern may raise suspicion for malignancy and support
timely biopsy and histopathological diagnosis in patients with
atypical jaw lesions.
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