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Abstract: High-grade B-cell lymphoma not otherwise specified is listed as a new group in the WHO
2017 statement as a subtype of aggressive, mature B-cell lymphomas with a poor prognosis. To our
knowledge, no description of this genetic type of maxillary lymphoma has appeared in the literature
until now; thus, our case provides valuable data on its symptoms, clinical behavior, response to
treatment and survival rate. The present report describes the early diagnosis and treatment of an
extremely rare histological subtype of B-cell lymphoma, a case of high-grade B-cell lymphoma not
otherwise specified, localized in the maxillary sinus and mimicking signs and symptoms of periapical
inflammation. After chemotherapy, the presented patient showed complete remission without relapse
and systemic spread. As far as we know, this is the first reported case of this rare type of lymphoma
associated with the maxillary sinus. Considering that high-grade B-cell lymphomas are aggressive
tumors with rapid growth and poor prognosis, which are often misdiagnosed in the early stages as
inflammatory disease, it is relevant to highlight the importance of a detailed evaluation of clinical
signs and radiological findings during diagnosis, especially if they contradict each other.

Keywords: HGBL; NOS; maxillary sinus; non-Hodgkin B-cell lymphoma; mimicking periapical
inflammation; rarely diagnosed

1. Introduction

Non-Hodgkin lymphoma (NHL) represent less than 1% of all malignant tumors in
the head and neck region, although they represent the second most common localization
in the gastrointestinal tract [1,2]. In most cases, NHL involve the cervical, axillary and
inguinal lymph nodes, but approximately 40% present extra-nodal location, such as in the
gastrointestinal tract and head and neck region, central nervous system and cutis [3–5].
In the head and neck region, the most commonly affected areas are the Waldeyer’s ring,
the posterior tongue, the nasopharynx, the hard palate, the paranasal sinuses, the thyroid
gland and the parotid gland. Diagnosis of NHLs in the maxillary sinus is rare [4,6,7].
Wolvius et al. examined 34 cases with primary oral NHLs and described involvement
primarily of the maxillary mucosa or maxillary bone structures, whereas maxillary sinuses
were shown to be only secondarily affected [8]. Considering the prevalence of NHLs of
the paranasal sinuses, their main location is the maxillary sinus, followed by the ethmoid,
sphenoid and frontal sinuses [9].
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Besides its location, genetic origin is the most important prognostic factor of B-cell
NHL. Based on the WHO (2017) statement, high-grade B-cell lymphoma (HGBL) has
been defined within mature B-cell NHL as a separate group distinct from diffuse large
B-cell lymphoma (DLBCL), which is predominant in the head and neck [10], other large
B-cell lymphomas and Burkitt lymphoma (BL) [11]. Despite differences of the immuno-
logical and pathological characteristics of HGBL and BL or DLBCL, NOS, the morphol-
ogy is similar [9,12]. Therefore, the WHO 2008 statement defined these groups as B-cell
lymphomas, unclassifiable, with features intermediate between DLBCL and BL, but this
definition is no longer recommended [13]. HGBL is a special class of aggressive mature
lymphomas, and it includes two subtypes: (1) double or triple hit HGBL lymphomas, and
(2) high-grade B-cell lymphoma not otherwise specified (HGBL, NOS), or double-expressor
lymphomas (DEL) [11,14–16]. If MYC and BCL-2 and/or BCL-6 rearrangements are present,
they are categorized as HGBL with MYC and BCL-2 and/or BCL-6 rearrangements. In
exceedingly rare cases the lymphoma is not attributed to BL, DLBCL or any other form
of HGBL, with MYC translocation and BCL-2 or BCL-6 amplification. These lymphomas
are not double hit, but double-expressor lymphomas, with a poor prognosis [11,12,17]
(Figure 1). The MYC gene encodes an oncogenic protein, which leads to a proliferation
of immature B cells. The protein encoded by BCL-2 inhibits apoptosis. The expression of
BCL-6, a transcriptional repressor, helps in the development of lymphoma [15,18].

Figure 1. New WHO classification of HGB lymphomas [11].

Both subtypes, especially the HGBL, NOS, are rarely diagnosed [12,19], and while
other mature B-cell lymphomas such as DLBCL have an average of 70% complete remission
and a high average 5-year survival rate of 60% [1,20], the prognosis of HGBL, NOS is
poor [14,21–23]. Despite the very rapid spread, there are few clinical signs of NHL-affected
jaws, and these signs may mimic benign inflammatory diseases, thus leading to a delay of
the correct diagnosis [24,25].

Limited data are available on the clinicopathological features of HGBL, NOS lym-
phoma, as it is often included in reports with other types such as DLBCL, NOS [22]. The
present article reports a rare case of HGBL NOS involving the maxillary sinus and maxillary
bone in an adult male with atypical clinical presentation, mimicking a periapical inflamma-
tion. The report provides relevant information about the clinical features and therapeutic
efficacy of the HGBL, NOS in the maxillary sinus and the difficulty of distinguishing the
disease from a periapical inflammation.

1.1. Case Report

A 52-year-old male patient visited a dental outpatient clinic because of clinical signs
and symptoms of periapical inflammation including pain and swelling of the left side of
the face, pain for vertical percussion on teeth 24 and 25 and negative sensibility tests of both
teeth, which presented extensive MOD composite fillings. Stomato-oncological screening
was carried out, and no signs of premalignant lesion, malignancy or palpable lymph nodes
were found [26]. Except for smoking, no relevant issues were registered in the patient’s
medical history. A diagnosis of acute apical periodontitis was made for both teeth, and
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the trepanation of both premolars was performed by the dentist. Due to difficulties in the
sclerotic root canal preparation and the lack of any clinical improvement, the patient was
referred to the Department of Oral Diagnostics at Semmelweis University, where he un-
derwent root canal treatment. Despite the successful treatment, two weeks after treatment
completion, clinical signs and symptoms, including aching pain and numbness in the upper
left facial region, increased. Clinical examination of the alveolar process in the region of the
upper left molars revealed a painless swelling on the hard palate, 2 cm in diameter. The
swollen area was tough, painless and covered with intact mucosa (Figure 2). Additionally,
the patient’s oral hygiene was poor and signs of chronic periodontitis were detected.

Figure 2. Painless swelling of the hard palate and the alveolar process.

An incisional biopsy was performed from the palatal swollen area. Following local
anesthesia, in order to perform a histological diagnosis, three elliptical incisions were taken
from the representative areas of the lesion, including its periphery. To close the wound,
single interrupted sutures were used. The samples were placed in a 4% formaldehyde
solution in 0.1 M phosphate buffer saline (PBS), pH 7.3, stored at 4 ◦C. The preliminary
diagnosis was a tumor of the left maxilla.

Because of the swollen area’s location, an additional periapical X-ray of teeth 24 and 25
was performed. No signs of periapical lesions were seen, but oval formed bone destruction
was detected in the imaged part of the upper left molar region (Figure 3).

Figure 3. Periapical X-ray of the upper left molar region with the lesion of the processus alveolaris in
the molar region.

On the follow-up orthopantomography (OP), extensive bone destruction was noted
in the upper left molar alveolar bone and around the left maxillary tuberosity. Opacity
of both maxillary sinuses was detected, predominantly on the left side (Figure 4). Based
on the X-ray images, ameloblastoma [27], cemento-osseous dysplasia [28] or malignant
lesions were suspected, and additional magnetic resonance imaging (MRI) was performed.
On these MRI scans, the suspect lesion completely filled the left maxillary sinus and
showed medium signal intensity on T2 and T1 sequences and inhomogeneous contrast
enhancement on the post-contrast images. On the diffusion-weighted, whole-body imaging
with background body signal suppression (DWIBS) sequences, the mass showed diffusion
restriction with low apparent diffusion coefficient (ADC) values on the ADC map. The
lesion inflated the maxillary sinus with a slight dislocation of the walls and markedly
eroded the maxillary alveolar bone and the posterior wall of the maxillary sinus. The
mass spread to the ostium of the maxillary sinus and filled the infundibulum. The lesion
involved part of the left side of the palate and infiltrated the lateral pterygoid muscle,
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the buccinator muscle and parts of the medial pterygoid muscle. The MRI imaging was
characteristic for malignant lymphoma, as Kawaguchi et al. described [29]. In the right
maxillary sinus, the ethmoid cell system and the sphenoidal sinus, concentric mucosa
thickening was visible. No pathologic lymph node was visualized in the head and neck
region. (Figure 5.)

Figure 4. Orthopantomography with the maxillary lesion on the left molar region.

Figure 5. Coronal T2 weighted magnetic resonance imaging of the lesion involving hard palate and
the left maxillary sinus. The * sign indicates the tumor mass. White arrow shows the intact part of
hard palate on the right side. White arrowhead marks the dislocation of the medial wall of the left
maxillary sinus.

The patient was referred to the Department of Internal Medicine of Semmelweis University.

1.2. Histology, Immune-Histochemistry, Fluorescence In Situ Hybridization (FISH)

Microscopically, a diffuse infiltrate of medium-sized tumor cells was found in the
biopsy sample. The cells were monomorphic, approximately 20 µm in size and had scanty,
basophilic cytoplasm. The nuclei were ovoid, with a loose chromatin structure in most
of the cells. The immunophenotype was CD45+, CD20+, CD10+, BCL6+, BCL2+, CD3-,
CD5-, CD34-, TdT-, and C-Myc expression was detected in nearly 100% of the tumor cells.
The Ki-67 proliferation index was around 40%. Using FISH, a rearrangement affecting the
MYC (8q24) gene was detected, while BCL-2 (18q21) and BCL-6 (3q27) genes were intact.
By histology, HGBL, NOS was diagnosed, with a germinal center phenotype and MYC
gene rearrangement, according to the current criteria [17] (Figure 6).

1.3. Treatment

The patient received six series of 21-day R-CHOP immuno-chemotherapeutic treat-
ments because of the histologically verified I/A-E grade (extra nodal appearance in only one
region without general symptoms) HGBL NOS, complemented with intrathecal methotrex-
ate due to the close proximity to the central nervous system (R-CHOP therapy: 800 mg of
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Truxima iv. on the first day, 1600 mg of Cytoxan, 2 mg of Vincristin, 110 mg of Doxorubicin
i.v., 100 mg of Medrol on the second to fifth days, 15 mg of methotrexate intrathecal on
the first day). He was also given Aciclovir: 400 mg/day. No serious side effects were
noted during the treatment. The interim PET-CT (positron emission tomography and
computed tomography) showed complete metabolic remission, followed by completion
of the treatment with two further series of immunotherapies with Rituximab (800 mg of
Truxima i.v., 125 mg of Solu-Medrol iv).

Figure 6. Histopathologic features of the tumor: (A) The maxillary tumor is composed of medium
sized tumor cells with ovoid nuclei containing prominent central or multiple smaller nucleoli (H&E,
63×). (B) The tumor cells are homogenously positive with CD20 antibody (CD20/peroxidase, 40×).
(C) 100% nuclear C-MYC expression is detected by immunohistochemistry (63×).

By the time of the follow-up MRI, the tumor showed total regression in the region of
the maxillary sinus. In both maxillary sinuses, concentric mucosal thickening was observed.
The patient was monitored for two years without any relapse (Figure 7).

Figure 7. Follow-up MRI at 6-months: coronal T2 weighted image shows total regression. The * sign
indicates the pneumatized left maxillary sinus. The white arrowhead marks the left side of the hard
palate without tumor mass.

1.4. Discussion

The presence of extra nodal lymphomas of the jawbones is exceptional [10,30]. Since
very little data are available on the pathogenesis and clinical behaviour of HGBL, NOS
lymphomas are referred to as “grey-zone” lymphomas, and there is no consensus on their
standard therapy [23]. There are few reports of NHL in the maxillary sinus [9,31,32], but,
to our knowledge, the present case represents the first description of HGBL, NOS located
in the maxillary sinus.

The origin of NHL of the jaw is unclear, although several authors suggested a possible
role of chronic inflammation, supported by the fact that these malignomas are often first
diagnosed as periapical inflammation or osteomyelitis [9,32–34]. In the present case, a
question also arose as to whether the trepanation of the 24 and 25 teeth was based on a
reliable diagnosis.

The most frequent symptoms of NHL arising within the maxillary sinus are pain,
swelling, nasal obstruction, paresthesia and numbness [25,30]. The patient had few or
no typical complaints, suggesting the presence of periapical inflammation and maxillary
sinusitis localized to the left upper premolar region; therefore, a definitive diagnosis was
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hardly determinable. OP and periapical images showed alveolar lesions and bone destruc-
tion, as well as well circumscribed opacity in the maxillary sinus. Based on these findings,
the possible co-existence of sinusitis and alveolar bone lesions—primarily ameloblastoma—
as well as some malignancy has to be taken into account. As a result of the MRI examination,
the relationship between the X-ray lesions and the extent of a malignant process became
obvious. We performed the FISH test according to current recommendations [22], and it
revealed the diagnosis was double-expressor HGB NOS non-Hodgkin lymphoma, which
is usually characterized by rapid progression and poor therapeutic response.

Analyzing three reports from the literature on maxillary NHL, Gill et al. reported a
case of high-grade non-Hodgkin lymphoma. The extent of the tumor mass was similar to
our case, but the type of lymphoma was only defined as B-cell high-grade non-Hodgkin’s
lymphoma. The significance of the case is that the initial symptoms mimicked the ap-
pearance of odontogenic inflammation as in our patient, for which tooth extraction was
performed [25]. In the second case, described by Doumas et al., a rapid growth was ob-
served, and the patient’s temporal swelling increased rapidly within 10 days after onset,
with the development of blurred and double vision in the left eye during the 2 weeks of
antibiotic therapy, and exophthalmia and facial paresis within the following 15 days [9]. In
MacDonald’s case, the tumor extension increased by more than 30% in just one week [4].
A comparison of these cases with the present one was difficult, since the first case was
diagnosed as DLBCL by immunohistochemical analysis, whereas MacDonald’s case study
did not include data about the histological subtype of NHL. However, similar to these
reports, the patient’s symptoms worsened rapidly, and pain and numbness increased
significantly within 1 week, highlighting the importance of a careful and prompt diagnosis
within a short time period and the rapid start of chemotherapy.

HGBL NOS lymphoma is a rapidly growing, infiltrating, poor prognostic tumor, rarely
diagnosed in the maxilla. In the present case, oral lesions were discrete and unspecific, with
the tumor infiltrating the maxillary sinus and the masticatory muscles aggressively. Unex-
pectedly, the tumor responded quickly to chemotherapy, resulting in complete remission.

In conclusion, the present report underlines the importance of a meticulous diagnosis
of routine dental X-ray examinations, with an accurate investigation of the paranasal
sinuses and the bony structures of the jaw.
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Abbreviations

HGBL, NOS high-grade B-cell lymphoma not otherwise specified; NHL: non-Hodgkin lymphoma
DLBCL diffuse large B-cell lymphoma
DLBCL, NOS diffuse large B-cell lymphoma not otherwise specified
DEL double expressed lymphomas
MOD mesial-occlusal-distal
OP orthopantomography
MRI magnetic resonance imaging
DWIBS diffusion-weighted whole-body imaging with background body signal suppression
ADC apparent diffusion coefficient
FISH fluorescence in situ hybridization
R-CHOP chemotherapy combination
PET-CT positron emission tomography and computed tomography
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