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Abstract Extramedullary plasmacytoma is a rare malignant tumor that gen-
erally arises in the head and neck region. We encountered a plasmacytoma
located in the maxilla, maxillary sinus, and ethmoidal sinuses. The tumor
was composed of premature cells showing positive staining for A light chain
immunoglobulin. Several types of examination, including M protein analysis,
ruled out multiple myeloma. After a debulking operation, a total of 50 Gy
of radiation failed to shrink the tumor. To prevent the tumor from progress-
ing to multiple myeloma, the patient underwent chemotherapy. After this treat-
ment, the tumor showed no growth. Flow cytometry and comparative genomic
hybridization studies showed the tumor DNA to be diploid, containing few
chromosomal aberrations. On the basis of these findings, it was thought that
the tumor malignancy of plasmacytoma might be relevant to DNA ploidy pat-

tern and chromosomal aberration.

Introduction

Plasmacytoma is a malignant tumor that
originates from plasma cells. In general,
multiple myeloma , one type of plas-
macytomas, is considered to occur in bone
such as rib, sternum, and cranial bones.
Some types of plasmacytomas such as
simple myeloma, solitary plasmacytoma,
or extramedullary plasmacytoma are con-
sidered to occur as a solitary tumor in soft
tissue or an endocrine organ. Plasmacytomas
frequently arise in the nasopharynx, na-
sal cavity, or maxillary sinus of the head
and neck region ." The standard treat-
ment of plasmacytoma involves radiation,

chemotherapy, and surgery if possible.
We treated a patient with a huge plas-
macytoma located in the maxillary sinus
by debulking operation, radiation, and
chemotherapy. Radiotherapy was not effec-
tive, but the tumor size did not increase
after additional chemotherapy. We herein
describe the case and the flow cytometry
and comparative genomic hybridization
(CGH) characteristics of the tumor.

Case report

A 6l-year-old man sought evaluation
at our hospital because of swelling of
the right-sided cheek region, which he
had noted for 1 month. At his first vis-
it, the skin over the cheek, the right pal-
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ate was swollen, and the patient complained
of slight pain in these sites. A biopsy
specimen was taken from the maxillary
region. The mass consisted of immature
small cells similar to plasma cells. These
cells had round, eccentric nuclei with
dense chromatin clumps arranged along
the nuclear membrane in cartwheel fash-
ion and paranuclear hofs in the cytoplasm
(Fig. 1). Immunostaining of T-cell markers
(MT-1, UCHL-1) and B-cell markers (MB-
1, L-26) produced negative results. More-
over, A light chain immunoglobulin stain-
ing produced positive results. The tumor
was diagnosed as plasmacytoma.

Many examinations were done to deter-
mine whether the patient had multiple
myeloma or solitary plasmacytoma. Com-
puted tomography and magnetic resonance
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Fig. 1 Histological features. A) Plasmacytoid cells diffﬁ-sely infiltrated. B) Tumor cells

revealed eccentric nuclei and perinuclear halos. (hematoxylin-eosin stain, A: orig-
inal magnification x100; B: original magnification x1000).

imaging showed that the mass to be lo-
cated in the maxillary sinus and ethmoidal
sinuses (Fig. 2).°"Ga scintigraphy showed
tracer accumulation in these regions.
However, °?™Te-hydroxymethylene diphos-
phonate accumulated in the clavicle,
scapula, rib, and lumbar vertebrae as well
as in the maxilla. Lymphocyte count and
differential lymphocyte count were in the
normal range, and plasmacytes were not
found in peripheral blood. The results of
bone marrow puncture showed that plas-
macytes had increased to 3% of cells or
as much as three times the normal lev-
el. Although protein electrophoresis showed
a slight increase in vy fraction with in-
creasing Ig G, immunoelectrophoresis did
not show M protein in urine, which is a
diagnostic indicator of multiple myeloma.
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Therefore the tumor was diagnosed as a
solitary  extramedullary  plasmacytoma
originating in the maxillary sinus.

To further investigate tumor characteris-
tics, we used flow cytometry to measure
DNA content and to determine the DNA
index, or ratio of Go/G:1 peak channels of
the tumor cells to those of normal lym-
phocytes. We also used comparative genomic
hybridization to detect aberrations in the
DNA copy number .? Before doing these
examinations, we explained their purpose
to the patient and obtained his consent.
The procedures followed conventional
methods. Flow cytometry showed DNA
diploidy (Fig. 3); moreover, results of
CGH did not indicate aberration in the
DNA copy number (Fig. 4). On the ba-
sis of these findings, we considered this
tumor a low-grade malignancy because
DNA aneuploidy and aberrations in the

DNA copy number generally reflect en-
hanced tumor malignancy.

The treatment of plasmacytoma may in-
clude surgery, radiation therapy, and
chemotherapy. In this case, we planned
radical surgery to be followed by radia-
tion therapy. However, we could not get
the patient to agree to orbital exentera-
tion so initial treatment consisted of a
debulking operation followed by a total of
50 Gy of fractionated radiotherapy in the
duration of 48 days. After operation, the
tumor remained in the ethmoidal sinuses.
Radiotherapy was not effective, since it
resulted in only 30% of decrease in the
tumor bulk. As a final measure,
chemotherapy consisting of vincristine
(0.4 mg/body/day), adriamycin (10 mg/

body/day), and dexamethasone (40 mg/body/
day) was wused for 4 days to prevent
the tumor

from converting to multiple

Fig. 2 Magnetic resonance image revealed bony destruction and ethmoidal sinuses involve-

ment by tumor.
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Fig. 3 DNA histogram showing a diploid pattern.

myeloma. Thirty months after discharge,
neither tumor enlargement as shown by
computed tomography and magnetic reso-
nance imaging nor conversion to multiple
myeloma was noted.

Discussion

Susnerwala et al.? has reported that
the rate of conversion from solitary plas-
macytoma to multiple myeloma ranges
from 10% to 30%. Because the prognosis
of patients with multiple myeloma is poor
compared to that of patients with solita-
ry plasmacytoma ¥, preventing conversion
to multiple myeloma is important. Com-
bination therapy with surgery and radia-
tion for solitary plasmacytoma is usually
selected because of its radiosensitivity.
Solitary plasmacytoma has been reported
to be radiosensitive and effective radiation
doses range from 30 to 80 Gy. In this
case, 50 Gy of radiotherapy resulted in
30% tumor reduction, i.e., no change.
Chemotherapy is occasionally used to pre-
vent conversion.” Since the tumor growth
in our case has not been seen 2 years af-

ter chemotherapy, the post-radiation
chemotherapy may control tumor growth or
conversion. Previous report has shown the
efficacy of chemotherapy with alkylating
agents in patients with a locally invasive
tumor."*” Considering the ineffectiveness
of radiotherapy in our case, chemotherapy
will be used when this tumor begins to
proliferate again.

To investigate the characteristics of
this tumor, we used flow cytometry and
CGH. Flow cytometry showed that this tu-
mor was DNA diploid and had a normal
DNA content. In general, DNA content
is thought to be related to tumor malig-
nancy. San Miguel et al.® note that 50%
to 70% of multiple myeloma patients have
aneuploid tumors, and the prognosis of
patients with DNA diploid tumors is bet-
ter than that of those with DNA aneuploid
tumors.” These reports suggest that the
malignancy of a DNA diploid tumor is
lower grade, and its growth potential is
relatively low. To the best of our knowl-
edge, there is no report describing the
relation between therapeutic effects and
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DNA ploidy patterns in solitary plas
macytoma. Therefore, it is unknown wheth-
er DNA diploid tumors are sensitive to
chemotherapy or radiotherapy, despite the
good prognosis of patients with DNA diploid
tumors as described above.

CGH analysis also indicated that the
malignancy of the tumor in this case was
low grade. Reports of such analysis of
chromosomal changes in multiple myeloma
or plasmacytoma or both have indicated
several chromosomal aberrations. Cigudosa
et al.” described gain of chromosome 19
and deletion of chromosome 13 and 19 in
multiple myeloma. Aalto et al.'” emphasized
loss of chromosome 13q in plasmacytoma.
Avet-Loiseau et al.'” reported gains of chro-
mosome 1lg and 7 and losses of chromo-
some 13q and 14q in multiple myeloma
and plasma cell leukemia. These descrip-
tions indicated that chromosome 13 may
play an important role in carcinogenesis,
tumor progression, and malignancy.
However, our case did not show any
chromosomal aberration, in spite of the
large size of the tumor. DNA diploid tumors
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generally have few chromosomal aberrations
in comparison to aneuploid tumors. De
Angellis et al.'” explain this finding
by stating that diploid tumors result from
mutations other than the acquisition of
gross chromosomal aberrations. Actually
tumor malignancy seems to be related to
DNA ploidy pattern or chromosomal aber-
rations. The characteristic of the tumor
in this case is that chromosomal aberra-
tion was not detected by CGH despite its
hyperploidy, and the tumor did not
remarkably decrease in size after radio-
therapy and chemotherapy. Especially ra-
diotherapy is the most useful therapeu-
tic modality for local control. In fact,
Tsang et al. described excellent therapeu-
tic effects of radiotherapy that all of 40
cases of solitary plasmacytoma responded
to radiotherapy.” It is interesting to note
that the tumor did not show much re-
sponse to radiotherapy in this case. As
described earlier, some researchers sug-
gested that chromosomal aberration such
as loss of chromosome 13 is of impor-
tance on tumor malignancy in plas-
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Fig. 4 Ratio profile of comparative genomic hybridization analysis. Aberration of the
DNA copy number was not detected. The tumor cell and normal were labeled
with green and red fluorescence, respectively. The mid-line represents a flu-
orescence ratio of 1.0; the line on either side of midline represent ratio of
0.8 and 1.2. The thick line represents a fluorescence intensity ratio of the

specimen,

and located between 0.8 and 1.2.
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Tablel Results of laboratory tests

White Blood Cell Count 7600/mm®
N.Band 1%
N.Segment 44%
Eosinophhil 3 %
Basophil 1%
Lymphocyte 43%
Monocyte 8 %

Plasma cell in bone marrow 3 %

v Fraction positive

M protein negative

Ig G 1790mg/dL

Ig A 283mg/dL

Ig M 82.9mg/dL

Bence Jones Protein negative

macytoma.'”'” Although we could not Reference

clarify the correlations among chromosomal
aberration, DNA ploidy pattern, radiosen-
sitivity, and chemosensitivity, our case has
brought forward the questions of wheth-
er chromosomal aberration in solitary plas-
macytoma is related to clinical outcome,
patient prognosis, or conversion to mul-
tiple myeloma.

At present the patient is monitored of
conversion at regular intervals including
change of °?™Te-hydroxymethylene diphos-
phonate accumulations in the clavicle,
scapula, rib, and lumbar vertebrae by the
hematologist. So far, this tumor has not
shown increasing in size after the treat-
ment. Although there is no obvious rea-
son why the tumor remains stable, it was
supposed that malignancy including
proliferative activity of the tumor cells is
relatively low or the anticancer drugs
used after radiation have suppressed tu-
mor growth for longer periods. Since the
patient still had residual plasmacytoma in
the sigmoid region, we must continue to
pay a careful attention to note possible
progression of the residual tumor to mul-
tiple myeloma.
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