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MR Characteristics of Primary Extramedullary Plasmacytoma in the

Head and Neck

Thomas J. Vogl, Wolfgang Steger, Gerd Grevers, Jérn Balzer, Martin Mack, and Roland Felix

PURPOSE: To define MR characteristics of primary extramedullary plasmacytoma in the head and
neck using a variety of plain and contrast-enhanced MR protocols. METHODS: Six patients with
primary extramedullary plasmacytoma in the head and neck were examined clinically and with MR
imaging at 1.5 T. The morphologic appearance and signal intensities of the lesions were analyzed
and the results of the imaging findings were compared with histopathologic findings. RESULTS:
Qualitative analysis showed that five lesions were oval and sharply demarcated without signs of
infiltration; the other lesion filled the parapharyngeal space bilaterally. On T2-weighted sequences,
the lesions had moderate signal intensity. On plain T1-weighted sequences, the tumors were
isointense or slightly hyperintense with respect to surrounding muscles; after administration of
contrast medium, four lesions showed notable enhancement, with distinct central inhomogeneity.
CONCLUSION: Although morphologic features or evidence of contrast enhancement do not assure
certain diagnosis of extramedullary plasmacytoma, these MR imaging characteristics should

prompt the radiologist to include this rare lesion in the differential diagnosis.
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A wide variety of tumorous lesions with dif-
ferent morphologic appearances and growth
patterns arise in the head and neck region. In
the past decade, magnetic resonance (MR) im-
aging has proved to be of great diagnostic value
in this area. Primary extramedullary plasmacy-
toma in the head and neck is rare, but thera-
peutic consequences necessitate accurate di-
agnosis. Criteria for the diagnosis of primary
extramedullary plasmacytoma include differen-
tiated plasma cells (according to the Kiel clas-
sification) in the pathologic specimen (Fig 1),
immunohistologic  proof of monoclonal
k-chains or I-chains, and negative results of a
bone marrow biopsy. Furthermore, an incon-
spicuous plasma electrophoresis, the absence
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of Bence-Jones proteins in urine, as well as the
absence of anemia, osteolysis in radiologic and
scintigraphic staging, or of any other signs of
generalization within a period of 1 year must be
shown.

The goal of this study was to define charac-
teristics that could enable primary diagnosis of
extramedullary plasmacytoma with MR imag-

ing.

Materials and Methods

A retrospective analysis of 2600 patients examined
during a period of 10 years in routine clinical protocols
yielded six patients with primary extramedullary plasma-
cytoma of the head and neck region by a review of medical
records. In two patients with intraoral lesions, the histo-
logic diagnosis had already been established with biopsy;
the other four patients were examined preoperatively and
underwent excisional biopsy afterward.

In three patients, the plasmacytoma was found in the
nasopharynx and the parapharyngeal space; other loca-
tions included the tonsillar area, the base of the tongue,
and the neck. The age of the patients ranged from 15 to 75
years. All patients were male. Dysphagia was the leading
clinical symptom among patients with oropharyngeal and
parapharyngeal lesions; the patient with involvement of
the neck felt a progressive swelling. None of the patients
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Fig 1. Differentiated plasma cells. Note the characteristic
clockface nucleus of the plasma cells with perinuclear halo (ar-
row) (Giemsa stain, magnification X 400).

had anemia, Bence-Jones proteinuria, or other signs of
myeloma at the time of MR examination. Three patients
who underwent primary radiation therapy were examined
several times during a 3-month follow-up period to mon-
itor effectiveness of therapy. Thus, one patient reached a
follow-up period of 18 months; the other two patients of
more than a year.

MR imaging was performed on a 1.5-T Magnetom unit
equipped with either a head coil or a Helmholtz neck coil,
depending on the location of the tumor. Axial T2-weighted
(3000/25,90 [repetition time/echo time]) and TI1-
weighted (500/17) spin-echo sequences were obtained for
all patients. After intravenous administration of gado-
pentetate dimeglumine (0.1 mmol/kg body weight), addi-
tional T1-weighted sequences in axial, coronal, and sagit-
tal planes followed. The signal intensities of the lesions
were measured using a region-of-interest technique before
and after administration of contrast material; the percent-
age of enhancement was calculated with the following
formula:

Slenhanced - Slp]ain

Sl X 100.

Percentage of enhancement =

Results
Growth Pattern

In five cases the extramedullary plasmacy-
toma was oval and well-marginated without any
evidence of infiltration; the other lesion filled the
parapharyngeal space bilaterally. Surrounding
soft tissues were greatly displaced by the lesion,
presumably an indication of slow growth rate.
Four tumors had a distinctly inhomogeneous
internal structure with no apparent central ne-
crosis and with homogeneous morphology in
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the periphery. Tumors of the oropharynx and
the neck narrowed the pharyngeal or laryngeal
airway (Fig 2); the nasal cavity lesion filled the
space and displaced the maxillary sinus wall on
one side (Fig 3). In four patients, lymph nodes
were seen in the adjacent regions of drainage;
however, they measured less than 1 cm in di-
ameter and showed no evidence of malignant
infiltration.

Signal Intensities

On the T2-weighted sequences, the tumors
showed an intermediate signal intensity (Fig 4).
On plain T1-weighted sequences, the lesions
appeared isointense or slightly hyperintense
with respect to the surrounding muscles and
could therefore not be delineated from them
clearly. After administration of contrast mate-
rial, the tumors showed notable enhancement in
the peripheral zones and intermediate central
enhancement; in four cases, distinct areas of
inhomogeneity were seen in the center of the
lesions. A primary diagnosis based only on the
MR imaging findings was not possible in
any case. The differential diagnosis included
lymphoma, adenoma and adenocarcinoma,
schwannoma, and nonmelanotic melanoma.
Furthermore, mesenchymal processes such as
fibroma, rhabdomyoma, hemangiopericytoma,
and a chondroid lesion in the nasal area were
considered.

Follow-up Examinations

Follow-up MR examinations during radiation
therapy (performed in three patients) clearly
revealed a reduction in tumor size. The mass
was reduced symmetrically without change in
morphology. MR imaging enabled sufficient dif-
ferentiation between tumor, scar, and inflam-
matory or edematous reactions due to different
signal intensities on T2-weighted sequences
and certain patterns of contrast enhancement.
Tumor margins could be detected in all cases.
In no patient had the tumor disappeared.

Discussion

Generalized multiple myeloma is typically
verified by microscopic findings of plasma cells
on bone marrow biopsy specimens, by immu-
nohistologic proof of monoclonal immuno-
globulins, and by monoclonal paraproteinemia.
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Fig 2. Case 6: primary extramedullary plasmacytoma in the oropharynx with bilateral involvement of the parapharyngeal space.

A, Unenhanced T1-weighted (500/17) spin-echo sequence shows a mass in the submucosal region of the oropharynx extending
into the prestyloid and poststyloid parapharyngeal and retropharyngeal spaces with intermediate signal intensity (arrows). The
medial pterygoid muscle (p) is compressed and displaced anterolaterally. The lateral vessel compartment is displaced posterolat-
erally. The fatty tissue of the prestyloid compartment (c) of the parapharyngeal space can be identified.

B, Contrast-enhanced T1-weighted spin-echo sequence shows homogeneous contrast enhancement; the tumor can be clearly
delineated from adjacent structures, such as the parotid glands (pg). Note the enhancement of the thickened mucosa (m) outlining

the oropharyngeal cavity.

C, T2-weighted (3000/90) sequence shows intermediate signal intensity, similar to the signal of the adjoining parotid glands.
D, Coronal T1-weighted spin-echo image shows the tumor extending to skull base structures while narrowing the oropharynx
considerably. In the right portion of the tumor, some central inhomogeneities are apparent.

Furthermore, osteolytic bony lesions are seen in
multiple myeloma (1). In contrast, primary ex-
tramedullary plasmacytoma may present with
such clinical symptoms as swelling, dyspnea,
dysphagia, or epistaxis. Immunologically, only
monoclonal k-chains or I-chains are found. Se-
rum electrophoresis is often inconclusive, owing
to the relatively small size of the tumor. In con-
trast to multiple myeloma, in which IgG immu-
noglobulin is prevalent, extramedullary plasma-
cytoma is associated with increased IgA (2-4).

The frequency of occurrence of primary ex-
tramedullary plasmacytoma in relation to my-
eloma is 1 to 40. Men are affected four times
more frequently than women, usually between
the ages of 40 and 70 years; nevertheless, one
of our patients was a 15-year-old boy. Some
authors consider extramedullary plasmacy-
toma to be a unique disease (5) while others
regard it as a variation of plasmacytoma (6, 7).
Approximately 80% of all extramedullary plas-
macytomas occur in the head and neck area: in
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Fig 3. Case 2: primary extramedullary plasmacytoma in the nasal cavity.

A, Unenhanced T1-weighted (500/17) spin-echo sequence shows a homogeneous lesion (long arrows) with distinct margins
involving the left nasal cavity and the turbinates, displacing the nasal septum (short arrow) and the left maxillary sinus wall.

B, Contrast-enhanced T1-weighted sequence at the same position shows the high contrast uptake of the lesion, which can be clearly

distinguished from the nasal mucosa (arrow).

C, On this T2-weighted (3000/90) image, the central inhomogeneity of the tumor becomes apparent.
D, Coronal contrast-enhanced T1-weighted spin-echo sequence shows tumor with homogeneous enhancement and without signs of
infiltration. No inflammatory changes in the maxillary sinuses were apparent.

declining frequency, they are found in the nose
and paranasal sinus, nasopharynx, and the ton-
sillar area (6). We also found a predilection in
areas of lymphatic tissue with intranodal and
extranodal involvement among our cases. How-
ever, owing to the paucity of documented
cases, it cannot be stated unequivocally that
extramedullary plasmacytoma does not occur
outside the head and neck area.

In addition to numerous other tumorous le-
sions, inflammatory and reactive lymphatic tis-

sue and granulation tissue must be ruled out in
these regions (8-10). The diagnosis of solitary
extramedullary plasmacytoma is a crucial one,
as completely different therapeutic options re-
sult (11). A resectable primary extramedullary
plasmacytoma is treated with surgery and post-
operative radiation. If the tumor is too large or
the general condition of the patient obviates
surgery, primary radiation to a total dose of 60
Gy should be used. Tumor and local lymph
nodes should be irradiated whether or not they
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Fig 4. Case 4: primary extramedullary plasmacytoma of the neck at the level of the piriform sinus.
A, Unenhanced T1-weighted (500/17) spin-echo sequence shows an oval lesion (arrow) posterior to the right internal jugular vein

and medial to the sternocleidomastoid muscle (m).

B, On the contrast-enhanced T1-weighted (500/17) sequence, three tumors can be clearly distinguished from one another. There

is homogeneous enhancement with distinct margins.

C, T2-weighted (3000/90) spin-echo sequence shows moderate signal intensity. Note the inhomogeneous central signal inten-

sities.

D, Coronal T1-weighted spin-echo sequence reveals the degree of craniocaudal extension with displacement of the right

sternocleidomastoid muscle (m).

are conspicuous at clinical examination or on
imaging studies. Chemotherapy (melphalan
and cyclophosphamide, corticosteroids) (7)
and combined radiation/chemotherapy regi-
mens (11) have shown promise.

Clinical observations include both complete
remission over a 20-year period and generali-
zation of the disease. In the latter cases, it re-
mains unclear whether the extramedullary plas-
macytoma was the first manifestation of
myeloma or whether it represented metastasis
from such a primary lesion. Furthermore, death
caused by continuing local growth is possible.
Provided that treatment is adequate, patients

with primary extramedullary plasmacytoma
have a much better prognosis than do patients
with multiple myeloma (5); survival rates can
range from 53% to 75% per year (12).

MR imaging offers several advantages over
conventional imaging methods, such as high
soft-tissue contrast and multiplanar imaging,
without exposing the patient to ionizing radia-
tion (13-15). Several characteristics of primary
plasmacytoma in the head and neck area can
be identified. Although morphologic features or
evidence of contrast enhancement do not as-
sure certain diagnosis of extramedullary plas-
macytoma, these MR imaging characteristics
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offer crucial information that allows the radiol-
ogist to include this rare lesion in the differential
diagnosis. MR imaging is excellent for use in
follow-up examinations during therapy, as it al-
lows verification of reduction in tumor size (16,
17). However, clinical/serologic and radio-
graphic follow-up are mandatory for ruling out
generalized multiple myeloma.
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