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Abstract

Lymphoma is the second most common malignancy in the head and neck area, affecting both nodal and extrano-
dal sites, including oral soft and hard tissues, usually in the form of non-Hodgkin’s lymphoma (NHL). However,
lymphomas of the jaws, including diffuse large B-cell lymphoma (DLBCL), the most common type of NHL, are
very rare and may cause significant diagnostic challenges resembling common jaw pathologies, such as periapical
lesions, osteomyelitis and osteonecrosis.

The aim of this paper is to present a rare case of DLBCL in an 84-years-old diabetic male patient on methylpred-
nisolone treatment for autoimmune hemolytic anemia. The lesion appeared clinically as exposed necrotic bone
of the maxilla with surrounding soft tissue ulceration and radiographically as an extensive osteolytic lesion with
ill-defined borders. Despite the resemblance of the lesion with osteonecrosis or osteomyelitis that could be theo-
retically related to diabetes and/or systemic use of corticosteroids, histopathologic examination, necessitating a
repeat biopsy in order to acquire sufficient tissue, revealed the final diagnosis of lymphoma. The need for increased
clinical awareness and vigilance of this possible diagnostic conundrum is emphasized.

Key words: Diffuse large B-cell lymphoma, exposed bone, oral, malignancy, maxilla, jaw osteonecrosis, differ-
ential diagnosis.
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Introduction

Lymphoma is a group of lymphoreticular malignancies,
classically divided in Hodgkin’s lymphoma (HL) and
Non-Hodgkin’s lymphoma (NHL) (1). HL accounts for
10% of all lymphomas, often presenting as nodal disea-
se, commonly involving cervical, axillary and inguinal
nodes (1,2). NHL corresponds to the vast majority (90%)
of lymphomas and also frequently affects lymph nodes,
but, in up to 40% of cases, it involves extranodal sites,
most commonly the gastrointestinal tract, skin, bone and
brain (3). If tonsils and Waldeyer’s ring are included,
head and neck represents the second most frequently
affected site by extranodal NHL, following gastroin-
testinal tract (3); vice versa, NHL is the second most
common type of cancer in the head and neck area (4),
accounting for approximately 5% of all malignancies in
this anatomic area (5,6). Oral cavity is a relatively rare
site for extranodal NHLs, representing approximately
3-5% of all lymphomas; on the other hand, lymphomas
account for approximately 3.5% of all intraoral malig-
nancies (4,7-15). Oral NHL usually affects patients older
than 50 years of age and may develop as primary disease
or be part of a disseminated process (4,12). Both soft
tissues (such as palatal mucosa, gingiva, buccal mucosa,
tongue, and floor of mouth) and jaw bones can be affec-
ted, the latter accounting for approximately one third to
one half of all oral cases (4,7-17). Although some au-
thors have suggested that oral intraosseous lymphomas
may have a worse prognosis compared to their soft tis-
sue counterparts due to a more advanced clinical stage
at diagnosis (7), others have not found significant diffe-
rences in survival time between these two groups (10).
Diffuse large-B cell-lymphoma (DLBCL) is the most
common type of NHL, including the head and neck area
(1,18,19). It is an aggressive neoplasm of medium or
large lymphoid cells, clinically appearing as a rapidly
growing mass, and commonly occurs in men older than
50 years (18). Although DLBCL appears to be the most
common type of NHL in the oral cavity (e.g. 50%, 58%
and 68% of cases in the series of van der Waal ez al. (11),
Kemp et al. (12) and Solomides et al. (9), respectively),
relatively few publications have focused on this entity
and its diagnosis remains challenging, especially con-
sidering the variety of its clinical presentations (20-32).
The aim of the present paper is to describe a rare case of
DLBCL affecting the maxilla, presenting as exposed ne-
crotic bone and resembling osteomyelitis or osteonecro-
sis of the jaws (ONJ) in order to highlight the possibility
of such an unusual clinical appearance and to increase
awareness of the possible occurrence of this entity in the
oral cavity.

Case Report
An 84 years old male patient presented to the Department
of Oral Medicine & Pathology and Hospital Dentistry,
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with a chief complaint of exposed bone in the maxilla
of 15 days duration and loss of a tooth in the same area,
5 days prior to the initial evaluation. Patient’s medical
history was significant for diabetes mellitus (DM) type
I, as well as autoimmune hemolytic anemia (managed
with long-term methylprednisolone administration),
hypertension, benign prostate hyperplasia, hyperurice-
mia and hypothyroidism, all under medications. There
was no history of treatment with antiresorptive or an-
tiangiogenic agents, nor previous radiation therapy in
the head and neck region. A recent blood test was within
normal limits.

Clinical intraoral examination revealed exposed necro-
tic bone, partially covered by a greenish pseudomem-
brane with surrounding soft tissue ulceration, in the left
maxilla, extending from the central incisor, approxima-
tely near superior labial frenum, to the second premolar,
involving the free and attached gingiva and extending
apically to the vestibular sulcus (Fig. 1). Cone beam

Fig. 1: Clinical examination. Exposed bone in the left maxilla, par-
tially covered by a greenish pseudomembrane with surrounding soft
tissue ulceration.

computed tomography revealed an extensive osteolytic
lesion with ill-defined borders and buccal and palatal
cortical perforation in the left maxillary alveolar bone
between central incisor and second premolar (Fig. 2).
An initial incisional biopsy of the lesion was performed,
and microscopic examination revealed only necrotic tis-
sue. A complementary biopsy, extending into deeper and
peripheral tissues, showed focal ulceration of the epithe-
lium and diffuse infiltration of the connective tissue by
large neoplastic lymphoid cells with anaplastic features
and high mitotic index; extensive areas of tumor necro-
sis were also seen (Fig. 3a,b). Immunohistochemical
evaluation showed positivity of the neoplastic cells for
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Fig. 2: Imaging examination. Cone beam computed tomography scan showing osteolytic lesion with ill-defined borders
and buccal and palatal perforation in the left maxillary alveolar bone between central incisor and second premolar.

amination (original magnification
ing showing diffuse and dense infiltration of the connective tissue by large neoplastic lymphoid cells with anaplastic
features, prominent nucleolus, and abundant cytoplasm.

CD20, CD79a, MUM-1, CD30 and bcl-6, while CD3,
CD10, CD5, CD4, CD21, CDI5, IgA and EMA were
negative. (Fig. 4) The tumor cell proliferation marker
Ki-67 was highly expressed (90%) in the neoplastic cell
population (Fig. 4). A final diagnosis of DLBCL, not
otherwise specified (DLBCL-NOS), with a non-germi-
nal center (non-GC) cell phenotype was established. The
patient was referred to a hematology-oncology clinic for
further evaluation and management. Unfortunately, the
patient died of disease two months later.

Discussion

NHL in the head and neck is relatively frequent, repre-
senting the second most common type of malignancy
arising in this anatomical area, following squamous cell
carcinoma (SCC) (4-6). Most of them are classified as
of B cell origin, DLBCL being the most frequent sub-
type followed by mucosa-associated lymphoid tissue
(MALT) lymphoma (4-6). Oral involvement by NHL
has been reported to account for 3-5% of all lymphomas,
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DLBCL again representing the most common subtype
(8,9,10,20). The etiology of primary DLBCLs of the oral
cavity remains unknown (10,20), although an associa-
tion with HIV infection has been noticed in a subset of
patients (29). Based on a systematic review of 122 cases
of oral DLBCL by Rodrigues-Fernandes ef al. (29), the
mean age of patients was 58.7 years, showing a male
predilection (male to female ratio of approximately 3:2).
The most commonly affected location was the gingiva
(27%), followed by the mucosa of the maxilla, mandible
and palate (25.4%, 15.6% and 14%, respectively). Clini-
cally, they usually presented as a rapidly enlarging swe-
lling with or without ulceration (20,21,29). The chief
complaint of oral DLBCL patients is pain, followed by
local numbness; other local symptoms include tooth mo-
bility, dysphagia and nasal obstruction, while B symp-
toms are infrequently reported (11,25,29).

Radiographically, lymphoma involving bone typica-
Ily presents as a poorly defined radiolucency (26,33).
In a retrospective study, Mulligan et al. (33) described
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Fig. 4: Immunohistochemical analysis (magnification x400) demonstrating diffuse and intense positiv-
ity of tumor cells for BCL-6 and MUMI and a high Ki-67 index; CD10 was negative.

the imaging appearance of 237 cases of histopatholo-
gically-proven primary lymphoma of bone at various
skeletal sites and showed that the majority of lesions
presented as radiolucencies (70%), followed by a mixed
appearance (28%); other common radiographic features
included a moth-eaten pattern, periosteal reaction and
presence of sequestra. Similarly, oral lymphomas radio-
graphically demonstrate diffuse bone destruction with
poorly defined borders, presenting as a solitary radiolu-
cent lesion, causing loss of lamina dura and widening of
the periodontal ligament or resembling common lesions,
such as chronic apical periodontitis, periodontitis or os-
teomyelitis (11,15). Similar imaging features are seen in
oral DLBCL (23-25), although atypical patters, such as
generalized sclerosis of the maxilla, may be encountered
(26).

Because of the non-pathognomonic and variable clini-
cal and imaging features of oral DLBCL, its differential
diagnosis is broad, ranging from inflammatory condi-
tions of odontogenic or periodontal origin to several ma-
lignant neoplasms, including SCC, multiple myeloma,
leukemia, osteosarcoma, and metastatic cancer (25).
Disturbingly, due to overlapping characteristics, oral
DLBCL can be misdiagnosed as similarly looking com-
mon pathologies, e.g. chronic periapical periodontitis
and toothache (23,31). For example, in the case presen-
ted by Jessri ef al. (23), a 32 years old patient with a
swelling in the posterior mandible was initially managed
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with endodontic treatment for a perceived chronic peria-
pical periodontitis of the second lower molar, before fur-
ther imaging, biopsy and histopathologic examination
revealed the malignant nature of the lesion. Obviously,
misdiagnosis of a malignant lymphoma as a disease of
odontogenic or periodontal origin may result not only in
unnecessary dental interventions, but also in significant
diagnostic and treatment delays (10).

The clinical and radiographic features of oral DLBCL
may also simulate inflammatory jaw lesions, such as
chronic osteomyelitis and osteonecrosis (22,27). In the
present case, the clinical appearance of exposed bone
and surrounding soft tissue ulceration along with the
imaging features of osteolysis with ill-defined borders
closely simulated osteonecrosis of the maxilla. Howe-
ver, there was no history of antiresorptive or antiangio-
genic medication use nor previous radiation therapy in
the area, excluding the possibilities of MRONIJ and os-
teoradionecrosis. Nonetheless, several other causes of
osteonecrosis or osteomyelitis, similarly presenting with
bone necrosis and exposure, have been described (34),
including DM (34-37). Regarding the latter, several me-
chanisms can explain the increased predisposition of
diabetic patients for jaw inflammatory conditions, inclu-
ding altered immune responses and alterations in bone
metabolism, vasculature and cell function (38,39). Con-
sidering that our patient was an older diabetic, DM-re-
lated osteomyelitis or osteonecrosis were entertained
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in the differential diagnosis. An additional contributing
factor for our patient could be the chronic use of sys-
temic steroids, which have been implicated in develop-
ment of osteonecrosis in the presence or not of other re-
lated factors, such as antiresorptive medications (40-44).
A first incisional biopsy revealed only necrotic tissue;
although these findings could be interpreted as compati-
ble with osteonecrosis, it was deemed necessary to pro-
ceed with additional tissue sampling, taking into account
the rather aggressive appearance of the lesion and the
possibility of biopsy sampling error. Indeed, evaluation
of repeat biopsy specimen showed unequivocal eviden-
ce of DLBCL. A similar case was reported by Lee et
al. (27): a 90 years old female patient with osteoporosis
under alendronate treatment for over 10 years developed
gingival edema and erythema in the posterior mandible,
accompanied by a diffuse osteolytic lesion in the area.
Despite the lack of exposed bone, the lesion was initia-
lly considered compatible with early stages of MRONJ,
however, it was refractory to antibiotic treatment and
bone debridement. The authors emphasized that early
stages of MRONJ, due to nonspecific diagnostic featu-
res, can mimic malignancies as DLBCL, histopathologic
examination remaining the golden standard for definiti-
ve diagnosis. Another case of oral DLBCL in a 66 years
old osteoporotic woman presenting with long term men-
tal numbness and facial swelling was reported by Zadik
et al. (22); again, the clinical features of a nonhealing
extraction site with exposed bone, along with the use of
risedronate, misled to an initial diagnosis of BRONJ.
Overall, the necessity of biopsy and microscopic exami-
nation when dealing with destructive jaw bone lesions
cannot be overemphasized, and, on some occasions as
exemplified by our case, multiple biopsies may be nee-
ded in order to obtain sufficient representative material
for adequate diagnosis.

Our case also shows similarities with reported exam-
ples of other malignant tumors of primary or metastatic
origin and variable histopathologic subtype mimicking
osteonecrosis of the jaws (ONJ), both clinically and ra-
diographically (45-49). Bedogni et al. (45) described
two cases of exposed necrotic bone in patients on IV
bishphosphonates, affecting the anterior maxilla and the
posterior mandible, respectively; the clinical and radio-
graphic features were consistent with BRONJ; however,
histopathologic examination revealed metastatic breast
cancer and medullary thyroid carcinoma, respectively.
Similarly, Frei et al. (46) reported a case of exposed ne-
crotic bone in the left mandible of a patient receiving IV
zolendronate for metastatic prostate cancer; the lesion
developed in a nonhealing postextraction socket and
was initially diagnosed as BRONJ and managed first
with debridement and then with curettage to no avail.
Eventually, a sequestrectomy was performed, along with
extraction of the adjacent teeth; histopathologic exami-
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nation of the removed bone revealed a combination of
necrotic bone and metastatic prostate adenocarcino-
ma; neverhteless, there was a long delay (more than 7
months) from the initial presentation to final diagnosis.
Gander et al. (47) described 3 more cases of ONJ-like
lesions in patients undergoing long-term treatment with
bisphosphonates (corresponding to 3 out of 121 or 2.5%
of patients surgically treated for BRONIJ by this group);
a malignant diagnosis (multiple myeloma, metastatic
breast cancer and oral SCC, respectively) was rendered
in all 3 cases and the authors concluded that in patients
with underlying malignancy, BRONJ diagnosis should
be microscopically confirmed. Mauceri et al. (48) also
described 3 cases of oral SCC presented intraorally as
exposed jaw bone mimicking BRONIJ in patients recei-
ving per os bisphosphonates, while Arduino et al. (49)
reported a case of oral SCC arising adjacent to an area
of long-term BRON]J associated with IV zolendronic
acid therapy, following hematopoietic stem cell trans-
plantation for acute myeloid leukemia. Vice versa, it
should be kept in mind that BRONJ lesions may mi-
mic malignancy, as in the case presented by Bhatt ez al.
(50) in which a patient with metastatic breast cancer on
IV alendronate developed a painful mandibular lesion,
which was deemed compatible with metastatic focus on
the basis of the clinical and imaging features alone and
was initially managed with radiation therapy with lack
of response; a subsequent biopsy did not show eviden-
ce of metastatic disease and a diagnosis of BRONJ was
eventually made. Likewise, Pancholi et al. (51) reported
on a case of BRONJ mimicking oral SCC in a female
patient on bisphosphonates for metastatic breast cancer,
and Tocaciu et al. (52) described two cases of osteolytic
lesions in the mandible in patients receiving low dose
bisphosphonates causing significant confusion between
MRONIJ or SCC, before the latter diagnosis was definiti-
vely made, but with considerable delay, based on careful
histopathologic examination (in one case requiring re-
peat biopsies and evaluation of the final surgical speci-
men). The aforementioned cases highlight the diagnostic
challenges in discriminating between malignant disease
and benign, albeit significant pathologic processes, such
as osteonecrosis and osteomyelitis, when facing a case
of exposed necrotic jaw bone, which is also frequently
accompanied by surrounding soft tissue alterations (52).

Conclusions

In conclusion, lymphomas of the jaws, including DLB-
CL, can be easily misdiagnosed, due to their nonspeci-
fic clinical and imaging features and their resemblance
to other more common entities, including osteomyeli-
tis and osteonecrosis. A high level of suspicion, along
with good knowledge of the various clinical and radio-
graphic features that the lesion may assume (such as an
osteolytic lesion presenting with exposed necrotic bone
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and/or soft tissue ulceration), will allow to include oral
NHL (and DLBCL in particular) in the working diffe-
rential diagnosis. Then, adherence to the principles of
diagnostic methodology, including careful review of the
medical and drug history, adequate imaging, biopsy with
adequate representative tissue (and repeat biopsy, if nee-
ded) and expert histopathologic analysis, will guarantee
an accurate diagnosis, avoiding delays in diagnosis and
adequate management, ultimate improving patients’ sur-
vival.

References

1. Armitage JO, Gascoyne RD, Lunning MA, Cavalli F. Non-Hodgkin
lymphoma. Lancet. 2017;390:298-310.

2. Connors JM, Cozen W, Steidl C, Carbone A, Hoppe RT, Flechtner
HH, et al. Hodgkin lymphoma. Nat Rev Dis Primers. 2020;6:61.

3. Vannata B, Zucca E. Primary extranodal B-cell lymphoma: current
concepts and treatment strategies. Chin Clin Oncol. 2015;4:10.

4. Epstein JB, Epstein JD, Le ND, Gorsky M. Characteristics of
oral and paraoral malignant lymphoma: a population-based review
of 361 cases. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2001;92:519-525.

5. Vega F, Lin P, Medeiros LJ. Extranodal lymphomas of the head and
neck. Ann Diagn Pathol. 2005;9:340-50.

6. Walter C, Ziebart T, Sagheb K, Rahimi-Nedjat RK, Manz A, Hess
G. Malignant lymphomas in the head and neck region--a retrospective,
single-center study over 41 years. Int J Med Sci. 2015;12:141-5.

7. Slootweg PJ, Wittkampf AR, Kluin PM, de Wilde PC, van Un-
nik JA. Extranodal non-Hodgkin’s lymphoma of the oral tissues. An
analysis of 20 cases. J Maxillofac Surg. 1985;13:85-92.

8. Wolvius EB, Van der Valk P, Van der Wal JE, Van Diest PJ, Huijgens
PC, Van der Waal I, et al. Primary extranodal non-Hodgkin lymphoma
of the oral cavity. An analysis of 34 cases. Eur J Cancer B Oral Oncol.
1994;30:121-5.

9. Solomides CC, Miller AS, Christman RA, Talwar J, Simp-
kins H. Lymphomas of the oral cavity: histology, immunologic
type, and incidence of Epstein-Barr virus infection. Hum Pathol.
2002;33:153-7.

10. Kolokotronis A, Konstantinou N, Christakis I, Papadimitriou P,
Matiakis A, Zaraboukas T, et al. Localized B-cell non-Hodgkin’s lym-
phoma of oral cavity and maxillofacial region: a clinical study. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod. 2005;9:303-10.

11. van der Waal RI, Huijgens PC, van der Valk P, van der Waal I. Cha-
racteristics of 40 primary extranodal non-Hodgkin lymphomas of the
oral cavity in perspective of the new WHO classification and the Inter-
national Prognostic Index. Int J Oral Maxillofac Surg. 2005;34:391-5.
12. Kemp S, Gallagher G, Kabani S, Noonan V, O’Hara C. Oral
non-Hodgkin’s lymphoma: review of the literature and World Health
Organization classification with reference to 40 cases. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2008;105:194-201.

13. Triantafillidou K, Dimitrakopoulos J, Tordanidis F, Gkagkalis A.
Extranodal non-hodgkin lymphomas of the oral cavity and maxillofa-
cial region: a clinical study of 58 cases and review of the literature. J
Oral Maxillofac Surg. 2012;70:2776-85.

14. de Arruda JAA, Schuch LF, Conte Neto N, de Souza LL, Rodri-
gues-Fernandes CI, Abreu LG, et al. Oral and oropharyngeal lym-
phomas: A multi-institutional collaborative study. J Oral Pathol Med.
2021;50:603-612.

15. Tseng CH, Wang WC, Chen CY, Hsu HJ, Chen YK. Clinical ma-
nifestations of oral lymphomas - Retrospective study of 15 cases in a
Taiwanese population and a review of 592 cases from the literature. J
Formos Med Assoc. 2021;120:361-370.

16. Djavanmardi L, Oprean N, Alantar A, Bousetta K, Princ G. Ma-
lignant non-Hodgkin’s lymphoma (NHL) of the jaws: a review of 16
cases. J Craniomaxillofac Surg. 2008;36:410-4.

17. Scherfler S, Freier K, Seeberger R, Bacon C, Hoffmann J, Thiele

e308

DLBCL of the maxilla

OC. Cranio-maxillofacial non-Hodgkin’s lymphoma: clinical and his-
tological presentation. J Craniomaxillofac Surg. 2012;40:¢211-3.

18. Li S, Young KH, Medeiros LJ. Diffuse large B-cell lymphoma.
Pathology. 2018;50:74-87.

19. Szumera-Cieckiewicz A, Gatazka K, Szpor J, Rymkiewicz G, Je-
sionek-Kupnicka D, Gruchata A, et al. Distribution of lymphomas in
Poland according to World Health Organization classification: analysis
of 11718 cases from National Histopathological Lymphoma Register
project - the Polish Lymphoma Research Group study. Int J Clin Exp
Pathol. 2014;7:3280-6.

20. Bhattacharyya I, Chehal HK, Cohen DM, Al-Quran SZ. Primary
diffuse large B-cell lymphoma of the oral cavity: germinal center clas-
sification. Head Neck Pathol. 2010;4:181-91.

21. Velez 1, Hogge M. Primary maxillofacial large B-cell lymphoma
in immunocompetent patients: report of 5 cases. Case Rep Radiol.
2011;2011:108023.

22. Zadik Y, Lehman H, Neuman T, Benoliel R. Primary lymphoma of
the mandible masquerading as bisphosphonate-related osteonecrosis
of jaws. Quintessence Int. 2012;43:769-75.

23. Jessri M, AbdulMajeed AA, Matias Farah CS. A case of primary
diffuse large B-cell non-Hodgkin’s lymphoma misdiagnosed as chro-
nic periapical periodontitis. Aust Dent J. 2013;58:250-5.

24. Okahata R, Shimamoto H, Marutani K, Tomita S, Nakatani A, Ki-
shino M, et al. Diffuse large B-cell lymphoma of the mandible with
periosteal reaction: a case report. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2014;117:¢228-32.

25. Bugshan, A., Kassolis, J., Basile, J. Primary Diffuse Large B-Cell
Lymphoma of the Mandible: Case Report and Review of the Literatu-
re. Case Rep Oncol. 2015;8:451-455.

26. Buchanan A, Kalathingal S, Capes J, Kurago Z. Unusual presen-
tation of extranodal diffuse large B-cell lymphoma in the head and
neck: description of a case with emphasis on radiographic features and
review of the literature. Dentomaxillofac Radiol. 2015:44:1-5.

27. Cameron YS Lee, Krist C Lee, Jon B Suzuki. Diffuse large B-cell
lymphoma of the gingiva mistaken for medication-related osteone-
crosis of the jaw (MRONIJ): A case report. Dent Oral Craniofac Res.
2015;1:136-140.

28. Puneeth HK, Kumar SRR, Ananthaneni A, Jakkula AN. Physical
torment: A predisposition for diffuse B-cell lymphoma. J Oral Maxi-
llofac Pathol. 2019;23:17-22.

29. Rodrigues-Fernandes CI, de Souza LL, Santos-Costa SFD, Pontes
HAR, de Almeida OP, Vargas PA, et al. Clinicopathological analysis of
oral diffuse large B-cell lymphoma, NOS: A systematic review. J Oral
Pathol Med. 2019;48:185-191.

30. Camila S. Oliveira, Matheus H. A. de Lima, Felipe D’Almeida
Costa, Danyel Elias da Cruz Perez, Talita Maira Bueno da Silveira
da Rocha, et al. Mandible lymphoma: an aggressive osteolytic lesion.
Applied Cancer Research 2020;40:1-53.

31. Fatahzadeh M. Primary diffuse large B-cell lymphoma of mandible
masquerading as a toothache. Quintessence Int. 2020;51:50-55.

32. Huang S, Messeca C, Remangeon F, Famery C. Diagnostic diffi-
culty of a mandibular manifestation of diffuse large B-cell lymphoma:
a case report. J Oral Med Oral Surg. 2021;27:2.

33. Mulligan ME, McRae GA, Murphey MD. Imaging features of pri-
mary lymphoma of bone. AJR Am J Roentgenol. 1999;173:1691-7.
34. Almazrooa SA, Woo SB. Bisphosphonate and nonbisphosphona-
te-associated osteonecrosis of the jaw: a review. J Am Dent Assoc.
2009;140:864-75.

35. Huh S, Lee CY, Ohe JY, Lee JW, Choi BJ, Lee BS, et al. Chronic
maxillary sinusitis and diabetes related maxillary osteonecrosis: a case
report. ] Korean Assoc Oral Maxillofac Surg. 2015;41:332-7.

36. Peravali RK, Jayade B, Joshi A, Shirganvi M, Bhasker Rao C, Go-
palkrishnan K. Osteomyelitis of maxilla in poorly controlled diabetics
in a rural Indian population. J Maxillofac Oral Surg. 2012;11:57-66.
37. Dima A, Pedersen AB, Pedersen L, Baicus C, Thomsen RW. As-
sociation of common comorbidities with osteonecrosis: a nationwi-
de population-based case-control study in Denmark. BMJ Open.
2018;8:¢020680.

38. Peer A, Khamaisi M. Diabetes as a risk factor for medication-rela-



J Clin Exp Dent. 2022;14(3):¢303-9.

ted osteonecrosis of the jaw. J Dent Res. 2015;94:252-60.

39. Ruggiero BL, Edwards SP. Diabetes mellitus and its association
with infection and osteonecrosis of the jaws. In Bones, Joints, and
Hormones series, Diabetes Mellitus. 2020;159-181.

40. Drescher W, Schlieper G, Floege J, Eitner F. Steroid-related osteo-
necrosis--an update. Nephrol Dial Transplant. 2011;26:2728-31.

41. Suryani IR, Ahmadzai I, Shujaat S, Ma H, Jacobs R. Non-antire-
sorptive drugs associated with the development of medication-related
osteonecrosis of the jaw: a systematic review and meta-analysis. Clin
Oral Investig. 2022.

42. Nisi M, La Feria F, Graziani F, Gabriele M. Osteonecrosis of the
jaws related to corticosteroids therapy: a case report. Annali di Stoma-
tologia. 2014;Suppl.2: 1-54.

43. Wong LS, Tay KK, Chieng YL. Osteonecrosis of mandible A rare
complication of long-term steroid use. J Oral Maxillofac Surg Med
Pathol. 2015;27:215-217.

44. Chiu CT, Chiang WF, Chuang CY, Chang SW. Resolution of oral
bisphosphonate and steroid-related osteonecrosis of the jaw--a serial
case analysis. J Oral Maxillofac Surg. 2010;68:1055-63.

45. Bedogni A, Saia G, Ragazzo M, Bettini G, Capelli P, D’ Alessandro
E, et al. Bisphosphonate-associated osteonecrosis can hide jaw metas-
tases. Bone. 2007;41:942-5.

46. Frei M, Bornstein MM, Schaller B, Reichart PA, Weimann R, [i-
zuka T. Bisphosphonate-related osteonecrosis of the jaw combined
with jaw metastasis of prostate adenocarcinoma: report of a case. J
Oral Maxillofac Surg. 2010;68:863-7.

47. Gander T, Obwegeser JA, Zemann W, Gritz KW, Jacobsen C.
Malignancy mimicking bisphosphonate-associated osteonecrosis of
the jaw: a case series and literature review. Oral Surg Oral Med Oral
Pathol Oral Radiol 2014;117:32-36.

48. Mauceri R, Toro C, Panzarella V, Iurato Carbone M, Rodolico
V, Campisi G. Oral Squamous Cell Carcinoma Mimicking Medica-
tion-Related Osteonecrosis of the Jaws (MRONJ): A Case Series. Oral.
2021;1:326-331.

49. Arduino PG, Scully C, Chiusa L, Broccoletti R. Oral squamous
cell carcinoma arising in a patient after hematopoietic stem cell trans-
plantation with bisphosphonate-related osteonecrosis of the jaws. Case
Rep Dent. 2015;2015:831418.

50. Bhatt G, Bhatt A, Dragun AE, Li XF, Civelek AC. Bisphosphona-
te-related osteonecrosis of the jaw mimicking bone metastasis. Case
Rep Oncol Med. 2014;2014:281812.

51. Pancholi M, Edwards A, Langton S. Bisphosphonate indu-
ced osteochemonecrosis of the jaw mimicking a tumour. Br Dent J.
2007;203:87-9.

52. Tocaciu S, Breik O, Lim B, Angel C, Rutherford N. Diagnostic
dilemma between medication-related osteonecrosis and oral squamous
cell carcinoma in a mandibular lytic lesion. Br J Oral Maxillofac Surg.
2017;55:e53-e57.

Acknowledgements
None.

Ethics Statement
The study was performed in accordance with the Declaration of He-
Isinki.

Source of Funding
No funds, grants, or other support was received.

Author contributions

Emmanouil Vardas: Conceptualization; Methodology; Data analysis
and interpretation; Quality control of data; Manuscript editing; Ma-
nuscript review

Maria Georgaki: Data analysis and interpretation; Figure preparation
and editing; Manuscript preparation; Manuscript editing

Erofili Papadopoulou: Data analysis and interpretation; Manuscript
preparation; Manuscript editing

Konstantina Delli: Manuscript editing; Manuscript review

Andreas Kouroumalis: Manuscript preparation; Manuscript editing

e309

DLBCL of the maxilla

Evangelos Kalfarentzos: Manuscript preparation; Manuscript editing
Eleftheria Lakiotaki: Histopathologic diagnosis

Nikolaos G. Nikitakis: Data analysis and interpretation; Quality con-
trol of data; Manuscript editing; Manuscript review; Supervision of
the manuscript

All authors have read and agreed to the published version of the ma-
nuscript.

Conflicts of Interest
All authors declare that they have no conflict of interest.



