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Utility of Fine Needle Aspiration for
Diagnosis of Plasmacytoma

Nitya Prabhakaran® ¢, Alexander W. Scott’, Magda Esebua?

Abstract

Plasmacytomas are rare extramedullary plasma cell neoplasms that pre-
sent in bone and/or soft tissue. Diagnosis can require a variety of labo-
ratory approaches such as serum protein electrophoresis, bone marrow
biopsy, Bence Jones protein assays, and imaging. However, few case
reports describe using fine needle aspiration for diagnosis. We present
a case of a plasmacytoma diagnosis in a 55-year-old patient, who ini-
tially presented to the emergency room with symptoms of chest pain.
Imaging revealed right apical and medial lung mass extending just pos-
terior to the trachea with invasion and destruction of the anterolateral
T3 vertebral body. Multiple smaller hypodensities were also present in
thoracic vertebral bodies, ribs, and sternum. Biopsies were performed
on the mediastinal mass. Fine needle aspiration revealed groups of ma-
ture and immature plasma cells at various stages of maturation. Flow
cytometry demonstrated a kappa light chain-restricted plasma cell pop-
ulation. Paraffin immunoperoxidase studies showed that the neoplastic
cells bore monotypic kappa light chains. The patient’s presentation em-
phasizes the utility of fine needle aspiration, in conjunction with other
ancillary studies, for diagnosing plasmacytomas.
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Introduction

Extramedullary plasmacytoma (EMP) has been defined as an
autonomous proliferation of monoclonal plasma cells with
varying degrees of differentiation, producing a circumscribed
mass or diffuse infiltration [1-3]. The most common sites of
EMP are the head, neck, lymph nodes and skin, but it can also
be found at various other sites such as bone, nasal cavities, oral
cavity, breast, soft tissue, testis and thyroid [1, 2, 4-8]. This is
a rare plasma cell neoplasm, constituting approximately 3-6%
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of all plasma cell neoplasms [1, 3, 4, 5, 7-12].

EMPs are rare tumors and can be mistaken for lymphomas
or carcinomas depending on the location [2, 13]. This mala-
dy affects most patients in the sixth decade of life. These are
typically discovered when they cause compressive symptoms
such as dysphagia [12]. Very few reports about EMP of the
mediastinum are available in the literature. These disorders
represent a spectrum of tumor aggressiveness, from the rather
indolent primary extramedullary plasmacytoma to rapidly pro-
gressive multiple myeloma [13].

Fine needle aspiration (FNA) is a simple, rapid and inex-
pensive procedure widely used in the assessment of a variety
of lesions involving the breast, lymph nodes, thyroid, salivary
glands, and skin with a high sensitivity and specificity [14].
However, there is a dearth of information concerning the use
of FNA in the diagnosis of extra-nodal and extramedullary he-
matopoietic malignancies [14]. Here, we discuss the case of
our patient who was diagnosed with extramedullary plasma-
cytoma arising in the posterior mediastinum by FNA. Through
this case report we attempt to highlight the utility of FNA in
extramedullary hematopoietic neoplasms.

Case Report

A 55-year-old male patient with a previous history of cardiac
catheterization, hypertension, and vitamin D deficiency was
admitted to the University Hospital Emergency Department for
chest pain. Imaging (Fig.1) for possible pulmonary embolism

Figure 1. A large mediastinal mass with multiple hypodensities.
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Figure 2. Multiple lytic bone lesions along the spine.

demonstrated right apical and medial lung mass extending just
posterior to the trachea with invasion and destruction of the
anterolateral T3 vertebral body. Multiple smaller hypodensi-
ties were also noted in the thoracic vertebral bodies, ribs, and
sternum. Multiple lytic lesions were present along the spine
(Fig. 2). The differential diagnosis at the time was multiple
myeloma versus metastatic disease versus posterior mediasti-
nal tumors of ganglioma, neuroma, and lymphoma.

Other investigations included IgG serum, total protein-
electrophoresis, alpha-1, alpha-2, IFE beta, IFE gamma, and
serum immunoglobulin A levels which were all within normal
limits. Serum immunoglobulin M was low. Carcinoembry-
onic antigen (CEA), lactate dehydrogenase LDH, and alpha-
fetoprotein (AFP) were all negative. The patient likewise had
negative antibodies for Histoplasma, Blastomyces, Aspergil-

“WE

lus, or Coccidoides. Since the above serum markers had failed
to provide a definitive diagnosis, the patient underwent biopsy
with endoscopic ultrasound. It was determined that the medi-
astinal mass and adjacent lymph nodes, rather than the bony
lesions, would be easier to biopsy. The mass and lymph node
were sampled in the usual manner. The aspirated lymph node
sample was negative for malignancy.

Approval was obtained from the institutional IRB at the
University of Missouri Hospitals and Clinics, Columbia, Mis-
souri. Fine needle aspiration was prepared by standard methods
of thin preps and cell blocks. Immunostaining was performed
following the standard protocol on a Dako Immunostainer
(Dako, Carpinteria CA). Flow cytometric immunophenotyp-
ing was performed on a FacsCanto II flow cytometer (Becton-
Dickinson, Franklin Lakes, NJ) using in-house 8-color proto-
cols. The sample was tested against the following antibodies:
CD15, CD34, CD33, CD13, CD11B, HLADR, CD16, CD45,
Kappa, Lambda, CD5, CDI19, CD23, CD20, CD10, CD4,
CDS, CD2, CD56, CD3, CD7, cKappa, cLambda, CD38, and
CD138.

Results

IgG serum, total protein electrophoresis, alpha-1; alpha-2, IFE
beta, IFE gamma, and serum immunoglobulin A were all with-
in normal limits. Serum immunoglobulin M was low. A FNA
of the mass and lymph node was performed. The aspirated
lymph node sample was negative for malignancy. Flow cy-
tometry (Fig. 3) showed a kappa light chain-restricted plasma
cell population. These plasma cells demonstrated bright CD38
and CD138, moderate to bright positive CD56 and CD200, and
dim positive for CD45 and CD123.

Microscopic analysis demonstrated that the aspirated sam-
ple from the mediastinal mass showed groups of mature and
immature plasma cells at various stages of maturation display-
ing eccentrically placed nuclei and perinuclear hofs (Figs. 4-
6).

Discussion

Dalrymple and Bence-Jones first identified a plasma cell dys-
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Figure 3. The neoplastic cells stain moderate to bright CD200, bright CD56 and CD38, and show kappa light chain restriction.
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Figure 4. A thin preparation stained by Papanicolaou stain highlights
neoplastic plasma cells with Russell body (60 x).

crasia in 1846 when they described a condition with diffuse
bone pain and proteinuria. However, it was not until 1873 that
Rustizky et al successfully recognized this condition as a dis-
tinct histopathologic entity: multiple myeloma [11]. The first
report of EMP was published in 1905. Since then 869 cases
of EMPs have been described in the literature. However, only
a few cases of EMP diagnosed by FNA have been reported
[1, 7]. Majority of the EMPs, over 80% were located in the
aerodigestive tract [3, 7, 10]. Pulmonary or pleural EMPs
were only seen in 12 of those cases [7, 10]. EMP arising in
the posterior mediastinum is an extremely rare event and very
few case reports are available in the literature [3, 11]. There
are other case reports of EMP arising in the tonsils, larynx,
trachea, thyroid and breast, liver and gall bladder (Table 1, [1,
4,6,9, 12]).

After the diagnosis of EMP, the patient underwent a bone
marrow aspiration and biopsy procedure which confirmed the
presence of clonal plasma cells in the bone marrow and a di-
agnosis of plasma cell neoplasm consistent with multiple my-
cloma was made. While the prognosis of EMP is excellent,
multiple myeloma carries a grim prognosis. However, even if

Figure 5. A highly cellular aspirate stained with Diff-Quick stain demon-
strates immature cells with blue cytoplasm and perinuclear hof with fine
chromatin and prominent nucleoli (60 x).
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Figure 6. A thin preparation stained with Diff-Quick stain demonstrates
immature plasma cells at various stages of maturation (60 x).

the prognosis of EMP is relatively favorable, a local recurrence
or a progression to multiple myeloma has been described in up
to 20% of the cases [5, §].

There is often a lack of distinguishing clinical and radio-
logical features of EMP. Thus the final impression is based on
a pathological diagnosis. Usually plasma cell neoplasms dem-
onstrate neoplastic monoclonal plasma cells in varying stages
of maturation [3, 5, 6, 9, 10]. They also demonstrate light chain
restriction which can be kappa or lambda. In the case of our pa-
tient there was kappa light chain restriction. In addition, EMP
should be differentiated from other types of lymphoma (mar-
ginal zone, immunoblastic and mucosa-associated lymphoid
tissue lymphoma) [10].

The success of a FNA diagnosis is dependent on an ad-
equate yield of material for evaluation that is usually provided
by the clinician or radiologist. It also involves a multidiscipli-
nary approach including collaboration and communication be-
tween pathologists to reach a consensus diagnosis that is firmly
supported by diagnostic information. This approach requires
understanding of the limitations of immunophenotyping by
flow cytometry, and understanding of the differential diagnosis
of lymphoma. The ancillary studies including molecular stud-
ies may further improve diagnostic sensitivity and specificity
of FNA when needed [14]. The correct diagnosis can be made
by FNA expeditiously, and staging procedures and treatment
modalities can be instituted right away [1].

Conclusions

EMPs are very rare entities. These neoplasms are seldom diag-
nosed by FNAs. All the more, the location of EMP in posterior
mediastinum makes it a rather unique case as very few case
reports of EMPs arising in posterior mediastinum exist. How-
ever, FNA diagnosis of hematopoietic neoplasms is of value
not only for the initial diagnosis, but also for the staging of
the disease, documentation of recurrence, and identification of
tumor transformation [14]. We believe, diagnosis of a posterior
mediastinal plasmacytoma by FNA is exceptionally rare and
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Table 1. Locations of Extramedullary Plasmacytomas Diagnosed by FNAs

NO. EMP locations Country Authors

1 Gall Bladder USA St. Romain et al [4]
2 Liver Germany Bangerter et al [1]
3 Tonsil India Bhat et al [6]

4 Anterior Mediastinum USA, Japan, Taiwan Mallo et al [12]

5 Larynx USA Saad et al [9]

this report could well be the first of its kind.
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