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I. Introduction

Plasma cell neoplasms are malignant immunosecretory dis-
orders characterized by the monoclonal proliferation of plas-
ma cells. Solitary plasmacytomas (SPs) are localized plasma 
cell neoplasms that can originate either from bone marrow 
plasma cells, referred to as solitary bone plasmacytoma (SBP), 
or soft tissue plasma cells, defined as solitary extramedullary 
plasmacytoma (SEP). Both SBPs and SEPs occur in patients 
ranging from 50 to 80 years of age and a median age of 55 
years1,2. SBP occurs in males and females at a ratio of 2:1 and 
SEP occurs at a 3:1 ratio. 

Recommended diagnostic criteria for SP according to 
Soutar et al.2 include the presence of a single area of bone 
destruction or soft tissue mass due to clonal plasma cells with 
histologically normal marrow aspirate and trephine, absent 
or low serum/urinary level M-component, and there is no 
either evidence of systemic impairment due to plasma cell 

dyscrasia (anemia, hypercalcemia, or kidney dysfunction) or 
additional lesions on skeletal survey and magnetic resonance 
imaging scan of the spine. The predominant site of SBP is the 
axial skeleton, especially vertebrae, whereas SEP is usually 
detected in the head and neck region. SEP symptoms are usu-
ally caused by expansion and invasion of plasma cell mass, 
including obstruction of the upper respiratory tract, swelling, 
and bony pain. Despite the fact that SEPs arise predominantly 
from the upper airway tract submucosal tissue and 80% of 
these arise from the nasal cavity and paranasal sinus, the re-
lated SP of maxillary sinus (SPMS) has rarely been reported. 
SPMS has been reported as an isolated disease or the first 
manifestation following multiple myeloma (MM)3,4. 

Various protocols have been utilized for SPMS treatment, 
including surgery, radiotherapy, and chemotherapy5. Due to 
the rarity of this tumor, consensus on an optimal treatment 
strategy is lacking. In addition, despite early diagnostic and 
treatment, there are high incidences of locally recurrent and 
especially disseminated systemic MM, often months or even 
years later. Herein, a very rare case of SPMS is reported with 
the discussion regarding SPMS presence and current trends 
in treatment strategy.

II. Case Report

This article was approved by the Institutional Review Board 
of Seoul National University (S-D20200010). A 37-year-old 
male was referred to the Seoul National University Dental 
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Hospital with a chief complaint of fullness and obstruction 
of the right nasal sinus, pain in the right maxillary region, 
and mobility in #17 tooth. The patient was prescribed an oral 
antibiotic, oral antihistamine, and nasal antihistamine sprays; 
however, the swelling did not respond to the therapy. On ex-
traoral examination, the nasal septum was found deviated to 
the right due to the enlargement of the right inferior turbinate. 
There was no palpable cervical node. The intraoral examina-
tion revealed a slight swelling in the vestibular space of the 
right maxilla. At the alveolar bone region of the extracted #16 
tooth, communication between oral and maxillary sinus was 
observed. The rest of the physical examination was normal.

The panoramic and Waters’ views showed a large mass 
within the right maxillary sinus. Computed tomography (CT) 

showed thickening of the mucosa and opacification with the 
destruction of the medial and posterior wall of the right max-
illary sinus. Skeletal radiographic examination of the man-
dible and other parts of the body was normal.(Fig. 1) Bone 
marrow biopsy revealed a normal presentation of all three 
hematopoietic lines. Urine analysis results were negative for 
albumin and Bence Jones protein. Immunoelectrophoresis 
did not show paraproteinemia. 

The patient underwent mass excision and reconstruction of 
the sinus base with a metal mesh.(Fig. 2) Histopathological 
examination showed fibrotic tissue infiltrated by plasma cells 
with various stages of maturity and atypia. Plasma cells had 
enlarged nuclei, high nucleus-to-cytoplasm ratio, and typical-
ly “clock face” heterochromatin arrangement.(Fig. 3) Biopsy 

A B C

Fig. 1. Preoperative panoramic (A), Waters’ view (B), and computed tomography axial view (C) revealed a mass within the right maxillary 
sinus (arrows). The mass destroyed the anterior, medial, and posterior walls of the sinus and extended into the right nasal cavity.
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Fig. 2. Panoramic (A) and Waters’ view 
(B) one month after recession surgery. 
Panoramic (C) and plain skull (D) views 
after mesh removal surgery.
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specimens were stained by kappa lambda (κ:λ) light chain 
monoclonal antibodies, CD45, S-100, UCHL-1, L26, and 
CD3. Only CD45 staining showed a positive result and the 
other markers were negative. Based on clinical, radiographic, 
and laboratory findings, the lesion was diagnosed as SPMS. 

Surgical treatment was followed by localized radiotherapy 
with a radiation dose of 50 Gy in 25 fractions. Three months 
after excision surgery, the metal mesh was removed, and 
biopsy of the maxillary sinus was repeated. There was no 
evidence of residual tumor in maxillary buccal mucosa and 
maxillary sinus. After the removal of the mass, and a full 
recovering after metal mesh removal, the patient reported the 
disappearing of the obstruction felling and the pain, which 
was a huge release and it improved patient’s anxiety condi-
tion and health-related quality of life a lot. After 10 years of 
follow-up, the patient was alive and in disease remission with 
no evidence of local recurrence or disseminated systemic 
MM.

III. Discussion

SP is characterized by a discrete mass of neoplastic mono-
clonal plasma cells, without evidence of systemic myeloma 
symptoms6. SPMS is a rare manifestation of nonspecific 
initial symptoms. An SPMS mass could also have a similar 
presentation on radiographic examination to other malignant 
neoplasms in the maxillary sinus. The reported symptoms are 
sinus fullness, epistaxis, and usually painless unless there is 
secondary infection7,8. These symptoms usually appear late, 
when the tumor growth is large and the adjacent structure is 
invaded.

When plasma cell infiltrates in the localized mass is ob-
served, a specific clinicopathological differential diagnosis 

between MM and SP is important because treatment and 
prognosis differ. Bone marrow aspiration and trephine biopsy 
are recommended for all patients with suspected SP. Other 
examinations to exclude MM include radiological skeletal 
survey, serum and urine electrophoresis. The κ:λ ratio ex-
amination should be performed to determine the proportion 
of monoclonal cells9. There are two types of light chains in 
human immunoglobulin molecules, κ chains, and λ chains. 
Serum free light chains (sFLCs) are the excessively produced 
light chains that do not bind to heavy chains to form immu-
noglobulin molecules and circulate in the bloodstream. In 
plasma cell neoplasms, the malignant plasma cells produce an 
excess of M-protein, including FLCs. When the production of 
sFLCs exceeds the reabsorptive capacity of the kidney, FLC 
molecules can be detected in the urine10. Normal individuals 
have a relatively consistent balance between κ and λ levels 
(κ:λ ratio). FLCs can be detected using electrophoresis or im-
munoelectrophoresis of serum and urine and be considered as 
an important diagnostic marker for MM10.

Histopathological examination of plasmacytomas shows 
diffuse proliferation of plasma cells with various stages of 
maturation and atypia. The cells have enlarged, round nuclei 
and prominent nucleoli, and a high nucleus-to-cytoplasm ra-
tio. Cartwheel or clock face is the traditional description for 
the typical heterochromatin arrangement of plasma cells. Dif-
ferent stages of mitosis also can be observed in histopatho-
logical examination. Differential diagnosis of plasmacytomas 
includes other benign and malignant conditions of the sinus 
such as carcinoma, non-Hodgkin’s lymphoma, and malig-
nant melanoma. Therefore, immunohistochemical staining 
can help in distinguishing plasma cell neoplasms and other 
malignant tumors. CD45 plays an important role in antigen-
mediated signaling and activation in lymphocytes, and there-

A B

Fig. 3. Light microscopy photomicrograph of H&E staining of maxillary sinus plasmacytoma. A. Atypical plasma cells with typical cartwheel 
or clock face heterochromatin arrangement (red arrows) (×200). B. Plasma cells show various stages of maturity with enlarged nuclei and 
high nucleus-to-cytoplasm ratio (blue arrows) and mitosis (yellow arrows) (×400).
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fore it presents in the early stage of plasma cell neoplasm 
development. In the present case, the positive result of CD45 
staining was helpful in making a definite diagnosis. 

The optimal treatment protocol of SPMS remains con-
troversial. Radiotherapy, chemotherapy, and surgical treat-
ment can be utilized based on tumor size, invasiveness and 
metastasis state, as well as systemic conditions. In surgical 
treatment, a margin of at least 2 cm is recommended. Re-
garding radiotherapy, 40 to 50 Gy is the generally accepted 
total fractionated dose. In the case of the big tumor (>5 cm 
in diameter), a higher dose of radiation may be necessary for 
effective treatment2. Prophylactic management of the nodes 
in the neck region has not been shown to result in a better 
prognosis so it is not currently recommended11. Radioresis-
tant SEPs have been reported, and in these cases, adjuvant 
chemotherapy can be considered based on PET/CT results af-
ter initial radiotherapy9. As mentioned above, distinguishing 
original SP and SP secondary to MM, for which the systemic 
chemotherapy should be started as soon as possible, is also 
important. Long-term follow-up by an otolaryngologist and 
a hematologist is necessary to make an early diagnosis when 
the disease converts to disseminated MM. 

SPB has been reported to have a higher probability of 
progression to MM compared with EMP; however, EMP pa-
tients are reported to rapidly progress to MM, usually within 
2 years12. Determining the origin of suspicious local plasma 
cell tumors is important because the treatment and prognosis 
are different. In the present case, the origin of the tumor was 
difficult to define due to the presence of bone destruction. 
Based on radiographic evidence, we determined the origin of 
this mass was from soft tissue rather than bone. Even though 
bone destruction of maxillary sinus medial and posterior 
walls was observed, orbital floor destruction and suborbital 
swelling or eye proptosis were not evident. In addition, the 
necrosis region was found in the center of the mass, indicat-
ing the mass originated from sinus mucosa. The treatment 
procedure included mass excision with a margin of 2 cm fol-
lowed by radiotherapy. 

Even though SPMS is a localized disease, lymph nodes 
involvement at initial diagnosis ranges from 5% to 20% of 
cases in the literature13,14. Metastasis of SPMS was also re-
ported15. In the present case, diffuse infiltration of adjacent 
structures, such as orbit, palate skull base, or skin was not 
evident. In addition, node or distance metastasis was not ob-
served. These clinical manifestations indicate a good progno-
sis for this patient. The surgical local control in combination 
with localized radiotherapy produced satisfactory results with 

complete disease regression. The patient did not show any 
sign of local recurrence or systemic disseminated MM during 
10 years of follow-up. 

In conclusion, SPMS can be misdiagnosed as other malig-
nant neoplasms in the early stage; therefore, the systemic ex-
amination may be dismissed. SPMS can be the first manifes-
tation of MM; therefore, a thorough and meticulous systemic 
evaluation with more specific histological, phenotypical, and 
radiographical methods is essential to detect MM or other 
plasma cell neoplasms if present. Furthermore, because sys-
temic myeloma progression can develop any time after the 
treatment of a localized lesion, the patient should be followed 
up for an extended period of time by both a related surgeon 
and hematologist. 
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