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Abstract

Background and objectives: Plasma cell neoplasms are
well-known for having diverse morphological and phenotype
presentations and less commonly unusual immunophenotypi-
cal profiles. Such unexpected immunophenotypical variability
could lead to inaccurate impressions upon initial assessment,
thus delaying an accurate diagnosis. Here, the authors re-
port seven plasma cell neoplasm cases with unusual mor-
phology, immunophenotype, or unusual anatomic locations
from the archives of Montefiore Medical Center Hematopa-
thology department to highlight key considerations involved
in diagnosing plasma cell neoplasms. Methods: The authors
reviewed the 2015 to 2022 electronic medical records at
Montefiore Medical Center and identified seven plasma cell
neoplasm cases with unusual immunophenotypes as well
as anatomic localization. Clinical information including de-
mographics, patient history, clinical presentation, and treat-
ment was retrieved along with pertinent laboratory data. Cell
morphology and immunohistochemistry were evaluated from
formalin-fixed, paraffin-embedded biopsy specimens stained
with hematoxylin and eosin (H&E). Morphologic features and
immunophenotype determined by flow cytometry and im-
munohistochemistry were reviewed, along with molecular
and cytogenetic studies. Results: The analysis of the cases
underscores the diagnostic complexity associated with the
diverse array of morphological and immunophenotypic fea-
tures of plasma cell neoplasms and offers insight into over-
coming diagnostic challenges while avoiding potential pitfalls.
Conclusions: Awareness of the spectrum of morphological
and immunophenotypic variability in plasma cell neoplasms
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is key to avoiding misdiagnosing variants and delaying clini-
cal workup. Due to the rarity of most variants described in
this study, the authors find themselves short of providing an
accurate incidence rate and the prognostic impact of these
variants. Correlation with clinical and laboratory findings and
evaluation by immunostaining to confirm plasma cell origin is
necessary to reach a correct diagnosis.
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Introduction

Plasma cells are the final stage of mature differentiation of B
cells. Mature plasma cells usually show eccentric nuclei, clock
face chromatin, and pinkish cytoplasm on Hematoxylin and
Eosin (H&E) stained slides. A plasma cell neoplasm is defined
as an abnormal clonal plasma cell proliferation invading bone
marrow, blood, and other organs or tissues.! Depending on
the clinical presentations and laboratory findings, plasma cell
neoplasms, according to the 2022 World Health Organization
(WHO) Classification, are usually classified as monoclonal
gammopathies, light or heavy chain diseases, mass-forming
plasmacytoma, plasma cell myeloma, or plasma cell leuke-
mia with their associated paraneoplastic syndromes.?

Unusual plasma cell neoplasm cases can be diagnostically
challenging. Therefore, accurately distinguishing it from its
mimics, including both hematopoietic and non-hematopoietic
tumors is important to avoid delay in diagnosis and patient
care.3 Here, the authors present a series of cases that display
unusual patterns of morphology, immunophenotype, and lo-
calization of plasma cell neoplasms to describe the critical
considerations leading to an accurate diagnosis. The CARE
guideline has been applied.

Material and methods

A retrospective search of cases from 2015 to 2022 elec-
tronic medical records at Montefiore Medical Center iden-
tified seven plasma cell neoplasm cases with unusual
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Table 1. : Description of the spectrum of cases of plasma cell neoplasms seen in our institute
Age Anatomic L .
Case (years) Sex sites Morphology feature Phenotype Clinical history
1 57 M Bladder Anaplastic morphology Both kappa and Urinary bladder mass
lambda negative

2 75 = Breast Brush pen-like CD138+, MUM1+, Breast invasive
crystal inclusion lambda+ ductal carcinoma

3 65 F Thyroid Anaplastic morphology CD138+, CD43+, Thyroid mass

lambda+, P53+

4 72 M Bone marrow Pseudo- rosette/ CD138+, MUM1- Status post stem cell
glandular pattern , keratin- transplant for MM

5 72 F Bone marrow Mixed classic and blastoid CD138, dim and strong IgA MM status post

stem cell transplant

6 68 F Bone marrow Erythroid precursor CD38-, CD138+, Status post stem cell
morphology MUM1+, kappa+ transplant for MM

7 50 M Bone marrow Classic plasma cell CD33+, CD117+, Lytic bone lesion
morphology CD138+, kappa+

86 69 M Heart Spindle cell morphology CD138 negative Right atrium mass

97 9 M Blood, bone Normoblast and CD138 negative, P53+ Barth syndrome status

marrow monocytoid morphology post heart transplant
10° 85 M Bone marrow Small lymphocyte like CD20+, BCL1+, Lytic bone lesion

CD138+, kappa+

1IRF4, interferon regulatory factor 4; BCL1, Cyclin D1; CD20, B-lymphocyte antigen; CD33, siglec-3; CD38, cluster of differentiation 38; CD43, leukosialin; CD45,
protein tyrosine phosphatase, receptor type, C; CD56, neural cell adhesion molecule; CD79a, CD117, proto-oncogene c-KIT; B-cell antigen receptor complex-
associated protein alpha chain; CD138, syndecan-1; H&E, hematoxylin and eosin; kappa, light chain kappa; lambda, light chain lambda; MM, multiple myeloma;
MUM1, multiple myeloma; MyoD1, myoblast determination protein 1; NIFTP, noninvasive follicular thyroid neoplasm with papillary-like nuclear features; P53, tumor

protein p53.

immunophenotypes and anatomic localization. Clinical in-
formation including demographics, patient history, clinical
presentation, and treatment was retrieved along with per-
tinent laboratory data. Cell morphology and immunohis-
tochemistry were evaluated from formalin-fixed, paraffin
embedded bone marrow biopsy specimens stained with he-
matoxylin and eosin (H&E). Morphologic features, as well
as immunophenotype determined by flow cytometry and
immunohistochemistry were reviewed, along with molec-
ular and cytogenetic studies. All patient information was
deidentified, and the study was approved by the Montefiore
Institutional Research Board (IRB).

Results

The authors present a series of seven cases collected from
2015 to 2022 at Montefiore Medical Center with unusual
morphology, phenotype, or anatomic locations. The cases
were diagnosed according to the 5% edition of the WHO Clas-
sification.* Patient clinical information, anatomic sites, mor-
phology and immunophenotype have been summarized in
Table 1.5:6.7

Case 1

A 57-year-old male patient presented with acute renal failure
secondary to obstructive uropathy and was found to have a
urinary bladder mass and retroperitoneal lymphadenopathy
on both cystoscopy and imaging studies. A retroperitoneal
needle core biopsy was performed initially; however, the bi-
opsy was inadequate due to fibrosis and a severely crushed
artifact. Rare spindle-shaped malignant cells with eosinophil-
ic cytoplasm were observed, suggestive of a malignant neo-
plasm with a broad differential diagnosis that includes plasma
cell neoplasm, sarcoma, melanoma, as well as poorly differ-

entiated carcinoma. Several immunomarkers were attempt-
ed including plasma cell markers, skeletal muscle markers,
and cytokeratin, which were not conclusive. Subsequently,
the bladder mass was excised and showed a non-cohesive,
pleomorphic, plasmacytoid cell infiltration. Such observation
suggested a differential diagnosis of urothelial carcinoma
with plasmacytoid differentiation or a plasma cell neoplasm.
Immunohistochemistry and flow cytometry showed that the
neoplastic cells were positive for syndecan-1 (CD138), B-
cell antigen receptor complex-associated protein alpha chain
(CD79a), Immunoglobulin G (IgG), and multiple myeloma-1
(MUM1); myoblast determination protein 1 (MyoD1) showed
cytoplasmic staining, while negative for cytokeratin, im-
munoglobulin light chains kappa or lambda, and T or B cell
markers (Fig. 1).

The key diagnostic challenge for this case was that the
light chains tests were negative. Additionally, there were no
bone lesions seen in imaging studies, nor serum monoclonal
protein on electrophoresis, and MyoD1 showed cytoplasmic
staining. Urothelial carcinoma with plasmacytoid differentia-
tion can mimic plasma cell neoplasm morphologically, and
CD138 is also usually positive, leading to further misdiag-
nosis. An extensive work-up was done to exclude poorly dif-
ferentiated plasmacytoid variant urothelial carcinoma, which
included cytokeratins and GATA-3 immunohistochemical
stains, which were found to be negative.

The supportive immunohistochemical markers for plasma
cell neoplasms showed positive for MUM-1 and CD79a. Ad-
ditional lymphoid markers for T and B cells were negative.
The final diagnosis of the case was plasma cell myeloma with
negative immunoglobulin light chains.

Case 2
A 75-year-old female with a history of invasive ductal carci-
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Fig. 1. Bladder mass excisional biopsy. (a) Hematoxylin and Eosin (H&E) 20x. (b). H&E 40X. (c) CD138 40X. (d) MyoD1 with cytoplasmic stain 40x. (e) MUM1
nuclear stain 40x. (f) CD56 40x. CD56, neural cell adhesion molecule; CD138, syndecan-1; H&E, hematoxylin and eosin; MUM1, multiple myeloma; MyoD1, myoblast

determination protein 1.

noma of breast status at post-surgery and neoadjuvant ther-
apy, presented one and a half years later with a new palpable
mass near the original surgery site. Analysis of an additional
lumpectomy specimen showed ductal carcinoma in situ and
a nearby spindle-shaped lesion with longitudinal striation.
The differential diagnosis included histiocytic lesion, muscu-
lar lesion, and plasma cell neoplasm. Immunohistochemical
studies showed that the spindle cell lesion was positive for

CD138, CD79a, MUM1, and lambda (Fig. 2). Therefore, the
final diagnosis for the lesion was plasma cell neoplasm with
longitudinal crystal inclusion.

Case 3

A 65-year-old female patient presented with a thyroid le-
sion measuring 2.6 cm at its largest dimension. Microscopi-
cally, there were two distinct populations of atypical cells.

Fig. 2. Breast lumpectomy. (a) H&E 20x. (b) H&E, 60x%, (c) CD138 40x (d) MUM1 10x. (e) CD79a 40x. (f) lambda 40x. CD79a, B-cell antigen receptor complex-
associated protein alpha chain; CD138, syndecan-1; H&E, hematoxylin and eosin; lambda, light chain lambda; MUM1, multiple myeloma.
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Fig. 3. Thyroid mass. (a) H&E 20x, two populations with distinct morphology, one arranged in a follicle, the other with pleomorphic cytology. Inset: MUM1 highlights
the discohesive cells. (b) Pleomorphic cells showing mononuclear and multinucleated forms with pinkish cytoplasm, Inset CD56 strongly and diffusely positive, 40x. (c)
CD138 40x. (d) CD43 40x. (e) lambda 40x. (f) Thyroglobulin 40x, highlight the follicles while the discohesive cells are negative, Inset P53, strongly positive in dis-
cohesive cells. CD43, leukosialin; CD56, neural cell adhesion molecule; CD138, syndecan-1; H&E, hematoxylin and eosin; lambda, light chain lambda; MUM1, multiple

myeloma; MyoD1, myoblast determination protein 1; P53, tumor protein p53.

The first population was composed of poorly differentiated
pleomorphic, discohesive cells, including cells with prominent
nucleoli, irregular nuclear contours, some with multinuclea-
tion, and a small to moderate amount of cytoplasm admixed
with more mature plasmacytoid cells. Such cells were dis-
persed in the nodule, infiltrating into the fibrous capsule (Fig.
3). The second population showed a microfollicular pattern
with focal cytological features of enlarged clear nuclei, nucle-
ar grooves, and occasional pseudo-inclusions. Based on the
histomorphology of the two distinct populations, the differen-
tial diagnoses for the first population included anaplastic thy-
roid carcinoma, medullary thyroid carcinoma, melanoma, as
well as hematopathological malignancies, including anaplas-
tic large cell lymphoma, plasmablastic lymphoma, and plas-
macytoma. Neoplastic cells were positive for CD138, leuko-
sialin (CD43), MUM1, neural cell adhesion molecule (CD56),
lambda, and tumor protein p53 (P53). Therefore, the final
diagnosis was determined to be plasma cell neoplasm with
anaplastic features for the first atypical population, whereas
the second population showed features consistent with non-
invasive follicular thyroid neoplasm with papillary-like nucle-
ar features (NIFTP).

Case 4

A 72-year-old male patient with a history of plasma cell my-
eloma status at post-chemotherapy and autologous stem cell
transplant presented for routine follow-up. The bone marrow
flow cytometry showed no clonal plasma cells. Microscopi-
cally, unusual multi-nucleated cells arranged in a pseudo-
rosette or glandular pattern were identified. The differential
diagnosis included metastatic neoplasms such as carcinoma
and tumors of neural origin. The work-up immunopheno-
types showed recurrent plasma cell neoplasms that were
positive for CD138, MUM1, and kappa, as well as negative

for lambda and cytokeratin AE1 / AE3 (AE1/AE3). Seemingly,
the aberrant plasma cells did not survive the process of flow
cytometry analysis (Fig. 4).

Case 5

A bone marrow sample was collected from a 72-year-old fe-
male with a history of plasma cell myeloma status at post-
autologous stem cell transplant. The bone marrow biopsy
showed variably cellular marrow with sheets of plasma cells
with classic mature plasma cell cytomorphology (Fig. 5a,
square box 1). However, a focal hypercellular area (Fig. 5a,
square box 2) showed enlarged cells with pale nuclei, promi-
nent nucleoli, and pinkish cytoplasm, suggesting secondary
myeloid leukemia as a differential diagnosis. Further work-up
by immunohistochemical stains showed that the two distinct
populations were positive for CD138, but with a different
intensity. The well-differentiated plasma cells had a strong
CD138 stain, while the blast-like plasma cells had a weak
stain. Cyclin D1 (BCL1) showed a similar staining pattern be-
tween the two populations. CD56 was strongly positive in
the well-differentiated population but only focally dimly posi-
tive in the blast-like plasma cells (Fig. 5b-f). The case was
diagnosed as a post-transplant lymphoproliferative disorder
with plasmacytic differentiation, compatible with plasma cell
myeloma/plasma cell leukemia.

Case 6

A 68-year-old female with a history of plasma cell myeloma
status post-treatment, including, isatuximab—an anti-cluster
of differentiation 38 (CD38) monoclonal antibody—and a
stem cell transplant presented for a routine follow-up. Flow
cytometry study showed no CD38+/CD138+ plasma cells
(Fig. 6). Bone marrow core biopsy showed no obvious clas-
sic plasma cells, but an erythroid precursor-like population

Journal of Clinical and Translational Pathology 2023 vol. 3(3) | 138-145 141
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Fig. 4. Bone marrow biopsy. (a) H&E 20x. (b) CD138 20x, (c) MUM1 20x. (d) kappa 20x. (e) lambda 20x. (f) AE1/AE3, negative 20x. AE1/AE3; cytokeratin AE1
/ AE3; CD138, syndecan-1; H&E, hematoxylin and eosin; lambda, light chain lambda; MUM1, multiple myeloma.

with a round nuclear contour was noted. CD138 stain showed
positivity on the erythroid precursor-like cells, which were
also positive for MUM-1. Flow cytometry analysis showed cy-
toplasmic kappa+, CD38-, CD138+, and clonal plasma cells.
The particulars of the case, therefore, underscore the im-
portance of correlation with clinical history, particularly when

monoclonal antibody treatments were utilized.

Case 7

A bone marrow sample was collected from a 50-year-old
male patient who had a lytic bone lesion on imaging studies.
Flow cytometry analysis of the bone marrow aspirate showed

Fig. 5. Bone marrow biopsy. (a) H&E, 4x, revealing two areas marked as 1 and 2 (b) H&E 20x from 1(c) H&E 20x and 2, inset 40x showing cells with prominent
nucleoli, and pinkish cytoplasm. (d) CD138 stain 10x, area 1 with strong CD138 stain, area 2 with reduced CD138 stain. (e) CD56 stain 10x, area 1 with strong CD56
stain, area 2 with reduced CD56 stain. (f) BCL1 stain 10x with the same staining pattern as seen in CD56 and CD138, area 1 strong stain, area 2 with reduced BCL1
stain. BCL1, Cyclin D1; CD56, neural cell adhesion molecule; CD138, syndecan-1; H&E, hematoxylin and eosin.
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Fig. 6. Bone marrow core biopsy. (a) H&E 10x showing vasculatures and scant marrow elements. (b) H&E 20x showing some neoplastic cells with round nucleolus
mimicking erythroid precursors, (c) CD138, 20x. (d) MUM1 stain 20x. (e) Dot plot, CD38 vs CD138, no CD38+/CD138+ cells in the upper left corner box. (f) Dot
plot: cytoplasmic lambda vs kappa on CD138+ cells (in red) showing cytoplasmic kappa restricted atypical plasma cells. CD38, cluster of differentiation 38; CD138,
syndecan-1; H&E, hematoxylin and eosin; kappa, light chain kappa; lambda, light chain lambda; MUM1, multiple myeloma.

a siglec-3 (CD33)+, protein tyrosine phosphatase, recep- which was also the challenging part of the diagnosis. Ad-
tor type, C (CD45)+, and proto-oncogene c-KIT (CD117)+ ditional positive markers included CD38, CD138, and cyto-
population, mimicking aberrant acute myeloid precursors, plasmic kappa. Morphologically, they were typical plasma
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Fig. 7. Bone marrow biopsy. (a) H&E 40x, (b) bone marrow aspirate smear 100x, (c) CD33 was diffusely and weakly positive. (d) Dot plot, side scatter vs CD117
from CD45 dim+ cells from blast gate. (e) side scatter vs CD33 from CD45 dim+ cells from blast gate. (f) CD38 vs CD138 from CD45 dim+ cells. G. cytoplasmic lambda
vs kappa from CD38+/CD138+ population, the plasma cells with cytoplasmic kappa restriction. CD33, siglec-3; CD38, cluster of differentiation 38; CD45, protein
tyrosine phosphatase, receptor type, C; CD117, proto-oncogene c-KIT; CD138, syndecan-1; H&E, hematoxylin and eosin.

Journal of Clinical and Translational Pathology 2023 vol. 3(3) | 138-145 143



Alani A. et al: Morphological and phenotypical variations of plasma neoplasms

cells with eccentric nuclei and clock-faced chromatin, and no
immature blast morphology was noted (Fig. 7). Neoplastic
plasma cells are usually negative for CD45 and may be posi-
tive for CD117.8 However, the combination of CD33, CD45,
and CD117 positivity made the case challenging.

Discussion

Morphologically, plasma cells can display multiple faces. As
reported in recent literature, they can appear as a signet
ring, spindle, anaplastic, megakaryocyte-like, multi-nucleat-
ed or pseudorosette, as well as, myeloid blast or erythroid
blast, monocytoid, and flower-like cells.®-11 Hussein et al,
have described six categories of morphologic and pheno-
typic types of plasma cell myeloma: small cell, cleaved cell,
monocytoid, pronormoblast-like, megakaryocytoid, and blas-
toid.3 Other non-plasmacytic neoplasms can also be a ‘wolf
in sheep’s clothing’” mimicking plasma cell neoplasms, such
as carcinoid neoplasm or carcinoma, and sarcoma. Another
pitfall in diagnosing such cases is the small cell variant of
plasma cells, in which the plasma cells are small, resembling
lymphocytes. Diagnosis can be missed if there is no previ-
ous history and plasma cell markers are not included in the
initial work-up along with the T and B-cell markers. The small
cell type is usually positive for B-lymphocyte antigen CD20
(CD20) and BCL1, which can easily be mistaken for Mantle
cell lymphoma.!? Knowing such mimics helps to reach a cor-
rect diagnosis and avoid delays in patient care. The authors
have previously reported a case in an 85-year-old male pre-
senting with multiple lytic bone lesions and showing small
lymphoplasmacytic cells in a biopsy, which was initially mis-
leading but positivity for CD38, CD138, kappa, CD20, and
BCL1, and supported a diagnosis of the small cell variant
over the initial assumption of Mantle cell ymphoma given the
morphology, as well as, CD20 and BCL1 positivity.>

Histologically, plasma cell neoplasms show several vari-
eties. To date, several histological patterns have been de-
scribed namely, the follicular pattern, trabecular pattern,
pseudo alveolar variant, lobular carcinoma-like variant,
and intra-sinusoidal pattern of infiltration or those contain-
ing immunoglobulin inclusions, like nuclear inclusion known
as Dutcher body and cytoplasmic inclusion known as Rus-
sell body.313 Sometimes unusual shaped inclusions are ob-
served, such as those mimicking striated skeletal muscles as
shown in Case 2 and which have been previously described
in research.14-18

Phenotypically, the classic plasma cell neoplasms usu-
ally express CD38, CD138, MUM1, and cytoplasmic kappa
or lambda.!® However, high-grade or anaplastic plasma cell
neoplasms can show improper expression of other myeloid
markers, such as CD33 as observed in Case 7, and even
B-lymphoid markers, such as CD20, as well as, T-cell anti-
gens like clusters of differentiation 4 (CD4) and keratins.2°
Besides aberrantly gaining other lineage markers, plasma
cell neoplasms can show abnormal loss of markers, such as
CD38, CD138, and cytoplasmic light chain(s) such as Case
1, which makes diagnosis more challenging.3:2* The authors
have previously reported a case of anaplastic myeloma which
presented as an atrial mass in the heart, cluster of differen-
tiation 3 (CD3), CD20, and CD138 were negative in an initial
immunohistochemical work-up. However, these anaplastic
cells were positive for MUM1, as well as lambda restricted
and in addition, flow cytometry also showed a small clonal,
CD38 positive and CD138 negative population.®

CD138 is a cell adhesion marker, which is a transmem-
brane heparan sulfate proteoglycan.22:23 As indicated by its
name, the neoplastic plasma cells once mobilized to periph-

eral blood, can lose CD138, and enter blood circulation caus-
ing plasmacytic leukemia, subsequently regaining the CD138
in some cases.?* Therefore, when reviewing the peripheral
blood flow cytometry for aberrant plasma cell involvement,
it is important to pay attention to CD138 negative cells. The
authors encountered a case of a 9-year-old male, a post-
heart transplant with Barth syndrome (rare X-linked dis-
order), who presented with hyperviscosity symptoms and
serum protein electrophoresis that showed a monoclonal
population. The peripheral blood showed leukocytosis with
plasmacytoid cells, positive for MUM1, kappa, and P53, as
well as negative for CD138. The case was diagnosed as plas-
ma cell leukemia due to the high percentage of plasma cells
in the peripheral blood.” Depending on CD138 for diagnosis
of plasma cell neoplasm can also raise some other challeng-
es, such as differential diagnosis of Plasmablastic lymphoma.
The latter are usually positive for CD138, negative for both
CD3 and CD20, in addition to being associated with EBV in-
fection.?> Plasmablastic lymphoma can rarely be negative for
CD138.2% Non-hematological malignancies can also be posi-
tive for CD138, especially in carcinomas, such as plasmacy-
toid urothelial carcinoma.2’” Therefore, the morphology and
additional plasma cell markers such as CD38, MUM1, and
CD79a are needed to reach the final diagnosis, especially
when it is a poorly differentiated or high-grade plasma cell
neoplasm.

Currently, many immunotherapeutic agents, like mono-
clonal antibodies, are used in the treatment of lymphomas
and myeloma. Knowing a patient’s targeted antibodies is
key to making a diagnosis. In Case 6, the patient received
anti-CD38 (isatuximab) treatment, thus leading to the loss
of CD38 in the relapsed plasma cell population.2® Without
knowing the clinical medication, the plasma cells are gated
according to the population with double positivity for both
CD38 and CD138, which leads to an error. Not all patients
who receive anti-CD38 treatment lose CD38 expression.

Some non-hematopoietic neoplasms, such as carcinoma
and melanoma, can mimic plasma cell myeloma. Being aware
of such mimics, especially during examining frozen sections
can help in guiding tissue triage, or considering the additional
ancillary studies which will be needed. MUM1 or interferon
regulatory factor 4 (IRF4) is a transcription regulatory factor
involved in the development of both B and T cell immunity.
It can be expressed in many types of cells and neoplasms,
such as plasma cell neoplasms, post germinal center or ac-
tivated B cell lymphoma including plasmablastic lymphoma,
aberrant mature T cell lymphoma, classic Hodgkin lym-
phoma, and non-hematopoietic neoplasms, like PEComas.?°
For patients with a history of plasma cell neoplasm, status
post-treatment with routine bone marrow follow-up biopsy
sample, the authors strongly recommend adding additional
plasma cell markers such as MUM1, PRDM1, CD79a or aber-
rant markers such as CD56, OX-2 membrane glycoprotein
(CD200), cluster of differentiation 28 (CD28), CD117, CD20,
and CD52. Immunoglobulin light or heavy chains can also be
helpful. The relapsed plasma cell neoplasm can be patchy,
and a flow cytometry sample may not contain the neoplas-
tic cells, or similar to Case 4, the neoplastic cells may be
scattered, or not be well-preserved enough to survive the
process of flow cytometry analysis. Therefore, additional
plasmacytic markers performed on the bone marrow or tis-
sue core are necessary to identify residual or early relapsed
plasma cell neoplasm.

Conclusion
The authors have described here a spectrum of plasma cell
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neoplasm encountered in our institute. Awareness of the
spectrum of morphological and immunophenotypic variabil-
ity in plasma cell neoplasms is key to avoiding misdiagnosing
variants and delaying clinical workup. Due to the rarity of
most variants described in this study, the authors find them-
selves short of providing an accurate incidence rate and the
prognostic impact of these variants. Correlation with clinical
and laboratory findings and evaluation by immunostaining
to confirm plasma cell origin is necessary to reach a correct
diagnosis.
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