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Challenging differentiation of oral malignant lymphoma
from osteomyelitis of the jawbone: A case report
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Abstract. Malignant lymphoma (ML) of the head and neck
frequently occurs in the cervical lymph nodes and Waldeyer's
ring. Although ML of the maxillofacial region is rare, extra-
nodal ML can present with symptoms similar to those of
inflammation and other tumors, making diagnosis difficult. The
present study describes the case of a 59-year-old female patient
with ML, which was difficult to distinguish from mandibular
osteomyelitis. The patient presented to Department of Oral
Medicine, Hokkaido University Hospital (Sapporo, Japan) for
evaluation of left cheek swelling and osteomyelitis. The X-ray
examination, and contrast-enhanced CT and MRI images
indicated chronic odontogenic mandibular osteomyelitis.
The diagnosis of chronic osteomyelitis was pathologically
confirmed by biopsy of the tooth with an apical lesion and
surrounding bone, and the extraction socket demonstrated early
epithelialization. However, the swelling persisted. Therefore, a
second biopsy was performed, which revealed only inflamma-
tory findings. The blood test results were unremarkable, and
the diagnosis was consistent between bone scintigraphy and
FDG-PET. The swelling worsened 6 months after the initial
examination, and a palpable hard lump was observed in the
left mandibular vestibule. A third biopsy was performed due
to the presence of left facial nerve paralysis, which confirmed
the diagnosis of diffuse large B-cell lymphoma. The patient
was treated with rituximab, cyclophosphamide, doxorubicin,
vincristine and prednisolone. The soft tissue thickening and
cheek swelling were resolved, and the patient achieved remis-
sion. In the present case, the diagnosis was challenging due to
the presence of chronic mandibular osteomyelitis derived from
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periapical periodontitis and extranodal marginal lymphoma
of the mandible. Establishing a diagnosis of ML by biopsy
can be complex, and considering the possibility of ML when
managing unusual and persistent facial swelling is important.

Introduction

Malignant lymphoma (ML) is a neoplasm of lymphocytes,
which are a type of white blood cell. Lymphomas are broadly
divided into precursor lymphoid tumors, mature B-cell
tumors, mature T-cell and natural killer cell tumors, and
Hodgkin lymphoma (HL) based on the difference in the cell
of origin, and neoplasms other than HL are collectively desig-
nated as non-Hodgkin lymphoma (NHL) in the World Health
Organization classification revised in 2017 (1).

ML is the third most common malignancy in the oral and
maxillofacial region after squamous cell carcinoma and sali-
vary gland tumors. However, ML in the oral and maxillofacial
region is uncommon, accounting for only 3% of all lymphomas
and there is a current lack of reports on oral ML (2).

Most ML cases occurring in the oral and maxillofacial
region are NHL. In terms of the site of lesion development,
HL is known to occur mainly in lymph nodes, whereas NHL
is known to occur extranodally in a large proportion of cases.
Furthermore, diffuse large B-cell lymphoma (DLBCL) is the
most common histological type of NHL in the oral and maxil-
lofacial region. These conditions are frequently challenging
to diagnose due to their resemblance to inflammatory lesions,
such as periodontal disease and osteomyelitis, and other
tumors. Therefore, establishing an accurate diagnosis may
take some time, thereby increasing the risk of an unfavorable
prognosis (2,3).

This report aimed to present a case of ML with a chief
complaint of cheek swelling, which was challenging to differ-
entiate from mandibular osteomyelitis. In the present case,
it was difficult to distinguish between osteomyelitis of the
jawbone and ML because the patient did not show any of the B
symptoms that are specific to patients with ML, and there were
no clear abnormalities in the blood test results for lactate dehy-
drogenase (LDH) or soluble interleukin-2 receptor (SIL-2R). In
addition, it was difficult to identify the site of the lesion, so it
was not possible to perform a biopsy from an appropriate site.
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Case report

A 59-year-old woman noticed painless swelling on the left
side of her face and sought consultation at the Department of
Oral Surgery, Sapporo Teishinkai Hospital (Sapporo, Japan)
in September 2021. An imaging test performed at the same
institution showed osteomyelitis of the left mandible and cellu-
litis of the left cheek. The patient was referred to Department
of Oral Medicine, Hokkaido University Hospital (Sapporo,
Japan) for further examination. Her family history revealed
no notable abnormalities. Her medical history included
dyslipidemia. The general physical examination revealed an
Eastern Cooperative Oncology Group performance status of
0. She had no recent history of sudden weight loss, fever, or
night sweating. The extraoral examination revealed diffuse
swelling of the left lower jaw and cheek. However, no evidence
of redness or tenderness in the same area was observed
(Fig. 1A). Additionally, no evidence of inferior alveolar nerve
paralysis, facial nerve paralysis, or trismus was observed.
Although swelling and slight tenderness were observed in
the oral vestibule of the left mandibular molar region, no
evidence of tooth mobility or percussion pain was observed in
the left mandibular molar teeth. The initial X-ray examination
revealed a radiolucent image at the apex of the distal root of
the left mandibular first molar and sclerosis of the surrounding
bone (Fig. 1B). Furthermore, contrast-enhanced CT revealed
a radiolucent image at the apex of the distal root of the left
mandibular first molar and extensive bone sclerosis extending
from the left mandibular anterior teeth to the left mandibular
ramus. Additionally, mild swelling was observed in the soft
tissue surrounding the left mandible (Fig. 1C). The MRI exam-
ination revealed a low signal on T1 and a slightly high signal
on T2 in the region extending from the left mandibular incisor
to the body of the bone, and soft tissue swelling was observed
along the buccal mandible in the same area (Fig. 1D). Based
on these findings, osteomyelitis of the left mandible and apical
periodontitis of the left mandibular first molar were suspected
as the cause of the buccal swelling. Consequently, a decision
was made to extract the left mandibular first molar, which was
considered the causative tooth, following anti-inflammatory
treatment with antibiotics.

Amoxicillin was initially administered to reduce inflamma-
tion. However, the patient experienced a rash, and amoxicillin
was changed to clindamycin. However, the cheek swelling
did not improve. Moreover, although the left mandibular first
molar was identified as the causative tooth, a considerable
extent of the sclerotic bone was observed. After extraction,
bone and surrounding soft tissue samples were obtained from
the same site and underwent comprehensive pathological
examination (Fig. 2A). The initial biopsy results revealed mild
lymphocyte infiltration in the medullary cavity of the hard
tissue and moderately infiltrated granulation and fibrous tissue
with inflammation, mainly composed of lymphocytes, in the
soft tissue. Based on these findings, the patient was diagnosed
with chronic osteomyelitis (Fig. 2B).

After the initial biopsy, clindamycin was continued to
reduce inflammation. However, no improvement in cheek
swelling was observed. The possibility of a malignant
tumor, including ML, or diffuse sclerosing osteomyelitis
of the mandible was considered. Additional blood tests and

Figure 1. Clinical examination. (A) A facial photograph showed a left buccal
swelling. (B) X-ray images showed a transflective image of the root apex
of the left mandibular first molar. (C) Axial contrast-enhanced CT images.
Osteosclerosis was observed extensively from the left mandibular anterior
teeth to the left mandibular branch. Mild swelling of the soft tissue around
the left mandible was observed. (D) Axial contrast-enhanced MRI images.
A low signal on T1 and a mildly high signal on T2 were observed from the
left mandibular anterior teeth to the body of the bone. Soft tissue swelling
was observed along the buccal side of the same area on the mandible (STIR).
STIR, short tau inversion recovery.

bone scintigraphy were performed. The blood test results
showed that the white blood cell count and C-reactive protein
level were within the normal range, and no evidence of an
inflammatory response was observed. Furthermore, no abnor-
malities in LDH, which is specific to ML and considered
effective for diagnosis, was observed (Table I). Conversely,
bone scintigraphy revealed increased radiopharmaceutical
activity accumulation in the left mandible region, indicating
mandibular osteomyelitis (Fig. 3A).

The biopsy site was epithelialized and exhibited healing
signs 3 months after the initial examination. However, the
cheek swelling and tenderness at the same site worsened.
Therefore, the antimicrobial agent was changed to clarithro-
mycin. Additional blood tests and contrast-enhanced CT
scan were performed. However, the blood test showed only a
slight increase in LDH, which is thought to be due to liver
dysfunction, and sIL-2R was also within the normal range, so
there were no notable abnormalities, and the cause remained
unknown (Table I). Therefore, a biopsy was performed at the
initial site, and the bone and buccal periosteum samples were
obtained (Fig. 2D). The pathological results of the second
biopsy revealed inflammatory cell infiltration in the bone and
soft tissue. However, no malignant findings were observed
(Fig. 2E). After that, no additional antimicrobial agents were
administered.

The patient developed facial paralysis of the left mandib-
ular branch 5 months after the initial examination, which had
not occurred previously (Fig. 3B). Therefore, FDG-PET was
performed to rule out the possibility of a malignant tumor.
The examination results showed no abnormal accumulation
throughout the body (Fig. 3C). However, a notable increase
in accumulation was observed in the region extending from
the body of the left mandible to the area surrounding the
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Figure 2. Pathological examination (1st and 2nd biopsy). The upper panels show the first biopsy, and the lower panels show the second biopsy (scale bar,
250 pm). (A) The first biopsy was taken from the bone and soft tissue around the left mandibular first molar. (B) H&E staining confirmed the diagnosis of
chronic osteomyelitis. (C) Immunohistochemistry for CD20 was performed on the first biopsy material. No malignant findings were observed. (D) A second
biopsy was taken from the bone and periosteum around the extraction socket. (E) No malignant findings were observed. H&E, hematoxylin and eosin.

mandibular ramus, indicating mandibular osteomyelitis
(Fig. 3D). Furthermore, the blood test results revealed no
abnormalities in the inflammatory response, LDH, or sIL-2R
(Table I). An unexpected swelling with hardening was then
observed in the left mandibular fossa. Therefore, a third
biopsy was performed. A sample of the milky white soft tissue
was obtained from the hardening site (Fig. 4A). The patho-
logical results confirmed ML through hematoxylin and eosin
staining. Additionally, the diagnosis of DLBCL was made
due to the atypical B-cell proliferation observed in various
immunostaining tests (CD20*, CD3", CD56°, and EBER")
(Fig. 4B and C). Furthermore, according to the Hans clas-
sification, a classification of DLBCL based on gene activity
patterns, a germinal center B-cell-like type was identified,
exhibiting CD10", Bcl-6*, and MUM' expression. According
to the Ann Arbor staging system for ML, the patient was clas-
sified as being in Stage I. After confirmation of the diagnosis
of ML, immunostaining was performed using the sample
obtained from the initial biopsy. However, only minor CD20-
and CD3-positive cells were observed in the lymphocytes, and
no evidence of ML was identified (Fig. 2C).

R-CHOP therapy (rituximab, cyclophosphamide, doxo-
rubicin, vincristine, and prednisolone) was initiated and
administered in six courses. After the sixth course of treat-
ment, the examination revealed resolution of the swelling of
the left cheek and soft tissue in the mouth and improvement
of the facial nerve paralysis. FDG-PET showed no evidence
of intense accumulation in the body of the mandible. The
patient is currently under observation without recurrence
(Fig. 5A and B). Fig. 6 shows the symptoms and treatment
process leading to remission.

Discussion

NHL is the most prevalent blood cancer worldwide. It is the
seventh most frequently diagnosed and sixth most lethal type

of malignant tumor in the United States. Histologically, NHL
exhibits a proliferation of B and T cells, and it is distinguished
from HL by the absence of Reed—Sternberg cells and CDI15
and CD30 staining. Additionally, the clinical features of NHL
and HL are notably different (4). The etiology of this disease
remains unclear, and the primary risk factors include autoim-
mune diseases, infections, exposure to harmful chemicals, and
radiation exposure (5,0).

DLBCL is the most prevalent form of NHL, accounting for
30-40% of adult cases. It manifests in two distinct patterns:
nodal (within a lymph node) and extranodal (outside a
lymph node) (4). DLBCL can manifest in nearly any organ.
However, initial manifestations in the oral and maxillofacial
region are uncommon. Nevertheless, the prognosis of patients
with DLBCL that develops in the oral cavity or oropharynx
is poor, highlighting the importance of early diagnosis for
optimal treatment outcomes (7). In the diagnosis of DLBCL,
the presence of systemic symptoms, known as B symptoms, is
indicative of the disease. These symptoms include fever (unex-
plained fever of =38°C), night profuse sweating, and weight
loss (unexplained weight loss of >10% within 6 months before
diagnosis). Additionally, serum LDH and sIL-2R are consid-
ered biomarkers (8,9). Although these factors are useful in
prognostication, they only aid in diagnosis. There are DLBCL
cases, such as our case, that do not present with systemic symp-
toms or abnormalities in blood tests. Furthermore, if ML is not
initially considered a differential diagnosis, opportunities to
measure it in blood tests will be limited.

The oral and extraoral symptoms of DLBCL occur-
ring in the oral and maxillofacial region include a wide
range of manifestations, such as painless swelling, tooth
mobility, ulceration, and jaw and cheek numbness (7,10).
In cases where the disease manifests within the mandible,
patients may experience a loss of sensation in the region of
the inferior alveolar nerve, which is clinically referred to as
numb chin syndrome (11). Nevertheless, previous reports
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Table I. Changes in blood test results.

Results
Test After 1st biopsy Before 2nd biopsy Before 3rd biopsy Reference range
WBC, x10°/ul 4.1 6.1 43 3.3-8.6x10°
RBC, x10%ul 4.39 44 4.44 3.86-4.92x10°
PLT, x10%/ul 220 278 232 158-348x10°
AST, U/ 40 41 29 13-30
ALT, U/ 38 49 18 7-23
BUN, mg/dl 26 18 18 8-20
CRE, mg/dl 0.63 0.65 0.66 0.46-0.79
LDH, U/l 209 238 220 124-222
sIL-2R, U/ml - 439 255 0-613
CRP, mg/dl 0.03 0.1 0.08 0-0.14

WBC, white blood cell; RBC, red blood cell; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; BUN, blood urea
nitrogen; CRE, creatinine; LDH, lactate dehydrogenase; sIL-2R, soluble interleukin-2 receptor; CRP, C-reactive protein.

Figure 3. Bone scintigraphy and FDG-PET images. (A) A bone scintig-
raphy image showed increased accumulation, mainly in the left mandible.
(B) Facial photographs showed facial paralysis on the left side of the face.
(C) FDG-PET image showed no abnormal accumulation throughout the
body. (D) The axial image revealed "*fluoro-deoxyglucose uptake in the
left mandibular body and around the mandibular branch with a maximum
standard uptake value of 10.142.

have shown that a considerable proportion of patients with
DLBCL remain asymptomatic during the initial stages of
the disease. The diverse range of symptoms that emerge as
the lesion progresses may be due to the high incidence of
clinical misdiagnosis and delays in making a definitive diag-
nosis (12). Table II shows case reports of DLBCL in the oral
cavity published in the last 10 years on PubMed (13-27). The

Figure 4. Pathological examination (3rd biopsy). (A) The third biopsy was
taken from the left buccal swelling. (B) H&E staining and (C) immunohis-
tochemistry for CD20 revealed numerous CD20-positive lymphocytes (scale
bar, 250 ym). H&E, hematoxylin and eosin.

Figure 5. Clinical examination after R-CHOP therapy (rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisolone). (A) Facial photographs
indicate improvement of left buccal swelling and facial nerve palsy.
(B) FDG-PET images showed no mandibular accumulation.
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Table II. Case reports of DLBCL occurring in the oral cavity.
First author, year Age, years Sex Anatomical location Symptoms (Refs.)
Hong YR, 2024 76 F Lower gingiva Ulcer (13)
Abeles EB, 2022 49 M Nasal bone to palate bone Nasal congestion and purulent (14)
nasal discharge
Gante J, 2022 44 M Mandible Tooth mobility (15)
Vardas E, 2022 84 M Maxilla Exposed bone (16)
Liu K, 2021 52 F Mandible Numbness and toothache a7
Shilkofski JA, 2020 72 M Upper gingiva Gingival swelling (18)
Obata K, 2020 58 F Upper gingiva Gingival pain and ulcer (19)
Puneeth HK, 2019 23 M Left side of the face Facial swelling (20)
Narang RS, 2019 60 M Lower gingiva Tooth mobility and gingival pain 21
Fuessinger MA, 2018 40 F Mandible Sensory paralysis 22)
Zou H, 2018 67 F Upper gingiva Ache (23)
de Castro MS, 2018 82 F Maxillary sinus Swelling 24)
Vrbic M, 2017 44 M Soft palate Swelling and ulcer (25)
Patil AV, 2015 79 M Buccal mucosa Ache, swelling, and (26)
sensory paralysis
Sahoo SR, 2014 76 M Hard palate Swelling and ulcer 27
F, female; M, male.
1st biopsy 2nd biopsy 3rd biopsy
Chronic osteomyelitis Nonspecific inflammation Diffuse large B-cell lymphoma
x CT Blood test Blood test
ray Bone scintigraphy CT
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Figure 6. Timeline of diagnosis and treatment.

majority of cases were males aged =40 years. The onset sites
were considerably variable, including the gums, jawbone,
and mucous membranes. Additionally, the symptoms were
considerably diverse, including swelling and ulcer formation.
Moreover, in most of these reports, patients did not present
with B symptoms. These findings indicate that biopsy is
crucial for accurately diagnosing DLBCL in the oral cavity.
Furthermore, the onset of DLBCL has been suggested to
be associated with autoimmune diseases and the use of
immunosuppressants (16,19). Additionally, the presence or
absence of Epstein-Barr virus infection (13,19) can be used
as a diagnostic aid.

As in our case, some DLBCL cases presenting with
cheek swelling as the primary complaint have been
reported. However, many of these cases have been found to
involve bone destruction on X-ray images, with the primary
lesion situated in the jawbone or gums (3,7). Nevertheless,
reports of cases in which the primary lesion is located in the
soft tissue surrounding the jawbone are limited. In our case,
radiography revealed a radiolucent image at the apex of the
distal root of the left mandibular first molar, and sclerotic
bone was observed around it. Based on these findings, a
dental infection caused by the left mandibular first molar
was suspected to be the causative tooth. However, extensive
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bone sclerosis from the anterior teeth to the mandibular
ramus was observed on contrast-enhanced CT images, indi-
cating the possibility of other diseases, including tumors,
that could not be ruled out. However, since the primary
lesion was strongly suggested to be within the jawbone
or periosteum, a biopsy on the buccal soft tissue near
the mandible was not performed at the time of the initial
examination. Furthermore, X-ray images obtained after
R-CHOP therapy showed no bone destruction in the
mandible, with the jawbone maintaining its original shape.
This finding indicated that the primary lesion was not
within the jawbone, periosteum, or gingiva, but rather in
the surrounding soft tissue.

In this case, although the images showed changes in the
bone marrow, the main lesion was in the soft tissue around
the jawbone. Therefore, the specimens could not be obtained
from the main lesion in the two biopsies. Furthermore, the
lesions were extranodal and localized to the buccal soft tissue.
Therefore, the typical blood test findings and B symptoms of
ML were not observed, making the identification of the under-
lying disease difficult.

However, cases of osteomyelitis of the jaw in which anti-
biotics are ineffective and in which no inflammatory response
is detected in blood tests, as in this case, are extremely rare.
In answering this question, it is necessary to always bear in
mind the possibility that other diseases may be lurking in the
background, but in particular, it is necessary to be careful
about the clinical stealthiness of oral DLBCL, which shows
symptoms similar to dental diseases. Therefore, when making
a differential diagnosis, it is important to actively perform a
wide range of tests, including not only imaging tests but also
blood tests such as LDH and sIL-2R, and FDG-PET. In addi-
tion, in order to improve the accuracy of the diagnosis, it is
desirable to perform a biopsy as early as possible, and this will
also improve the patient's prognosis.

In conclusion, in cases of intractable cheek swelling and
atypical osteomyelitis, a treatment plan that includes ML as a
differential diagnosis is essential. A pathological diagnosis by
biopsy is crucial for accurate diagnosis. Additionally, because
many cases of ML in the mouth present with atypical symp-
toms, determining the location of the main lesion at the time
of biopsy is essential.
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