
7 Plasma Cell Proliferations

7.1
Plasma Cell Myeloma/Bone Marrow
Plasmacytoma (ICD-O: 9732/3)

Synonyms
) KIEL: Plasmacytic lymphoma (plasmacytoma)
) REAL: Plasmacytoma /plasma cell myeloma
) WHO: Plasma cell myeloma
) Other: Multiple myeloma, Kahler’s disease

Definition
This neoplastic proliferation consists of a unique diag-
nostic triad of osteolytic bone lesions, marrow infiltra-
tion by atypical plasma cells, and serum monoclonal
gammopathy (Kyle 1992; Schajowicz 1994; Malpas et al.
1995; Grogan et al. 2001).

Morphology
Macroscopy. The neoplasia is responsible for the devel-
opment of nodules in the bone marrow that consist of
soft grayish or yellowish homogeneous tissue and mea-
sure about 1 cm in diameter. These nodules transform
into large polycyclic masses that destroy not only the
bone architecture of the medulla but also the cortex
with extension to the surrounding soft tissues. These
bone lesions cause collapse of the vertebral bodies and
fracture of tubular bones.

Histology. The diagnosis of plasma cell myeloma is
based on the type of bone marrow infiltration, the
quantity of neoplastic cells, and the morphology of the
cells (Reed et al. 1981; Kyle 1992; Bartl et al. 1982, 1995;
Sailer et al. 1995).

Early lesions are made up of small nests of neoplas-
tic cells that are dispersed between adipose cells, more
or less intermingled with hematopoietic cells, and at a
distance from the arterioles (Fig. 7.1). This localized

interstitial involvement can be difficult to diagnose.
The presence of large plasma cells, blastic or pleomor-
phic variants, is useful in making the diagnosis.

The presence of aggregate of about 25 plasma cells
(Grogan et al. 2001) as well as of more diffuse intersti-
tial infiltrates (Fig. 7.2) favors the diagnosis of plasma
cell myeloma. Some of the aggregate may develop along
the bone trabeculae (Fig. 7.3).

In more advanced cases, sheets of plasma cells form
nodules or strands destroying and replacing the hema-
topoietic tissue. Finally, densely packed plasma cells
lead to massive involvement of the medullary spaces.
Collagen bands can develop around vessels and bone
trabeculae (Fig. 7.3). Destruction of bone trabeculae by
osteoclastic hyperplasia is often observed, mostly in
advanced disease.

The neoplastic cells exhibit a variety of morpholo-
gies that either predominate or are variably associated.

One of the most frequent neoplastic cell types is that
of mature plasma cells (Fig. 7.1), Marschalko type;
these cells have an eccentric nucleus with dense chro-
matin (“cartwheel” pattern), no or only one small
nucleolus, a large ovoid or triangular basophilic cyto-
plasm, and a clear juxtanuclear halo (extremely large
Golgi apparatus). Giant forms can be observed.

Another neoplastic cell type is lymphoid plasma
cells. These are smaller than Marschalko type cells,
with scanty cytoplasm surrounding a round nucleus
with dense chromatin blocks. They seem to often be
associated with IgD production (Reed et al. 1981).

Proplasma cells are larger, with a pale nucleus con-
taining a central medium-sized nucleolus (Fig. 7.4).
Other types of plasma cells have an irregular, “cleaved”
or “notched” nucleus. Large cells with the morphology
of immunoblasts, plasmablasts (Fig. 7.5), or even giant
multinucleated cells mimicking Sternberg-Reed cells
are also observed. Vacuoles may be located in the cyto-
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Fig. 7.1. Plasma cell myelo-
ma. Early infiltration by dis-
persed small nests of mature
plasma cells (Marschalko
type), at a distance from
capillaries and arterioles
(Giemsa stain)

Fig. 7.2. Plasma cell myelo-
ma. Interstitial infiltrate by
plasma cells replaces the
normal hematopoietic cells
(H and E stain)
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Fig. 7.3. Plasma cell myelo-
ma. Large sheet of plasma
cells near a bone trabeculae
surrounded by collagenous
fibrosis. Note an osteoclast,
responsible for bone resorp-
tion, near the upper border
(H and E stain)

Fig. 7.4. Plasma cell myelo-
ma. Interstitial infiltrate
comprising mostly proplas-
ma cells (Giemsa stain)
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Fig. 7.5. Plasma cell myelo-
ma. Massive involvement of
large cells with the morphol-
ogy of plasmablasts and
immunoblasts (Giemsa
stain)

plasm or in the nuclei. Proplasma cells are PAS-positive
when they contain IgA. Immunoglobulin crystals may
be seen in the cytoplasm of tumor cells, particularly in
IgD myeloma (Gabriel et al. 1985). In some plasma cell
myelomas, histiocytes accumulate around and
between the tumor cells and may contain numerous
immunoglobulin crystals (Gabriel et al. 1985).

A histological staging system of prognostic value
that is based on the amount of tumor cells in the bone
biopsy has been proposed (Bartl et al. 1982, 1987, 1995;
Sailer et al. 1995):

) Stage I: less than 10% of the bone marrow is
involved

) Stage II: 20–50% of the bone marrow is involved
) Stage III: More than 50% of the bone marrow is

involved

A classification system dividing plasma cell myeloma
into four types (mature, intermediate, immature, and
plasmablastic) based on the morphology of the tumor
cells (Bartl et al. 1982, 1987, 1995; Sukpanichnant et al.
1994; Sailer et al. 1995) and having prognostic value
has also been proposed.

Angiogenesis was recently demonstrated in bone
marrow biopsies from multiple myeloma patients

(Moehler et al. 2001b) and seems to be of prognostic
significance. Angiogenesis and mast cell density
increase simultaneously with progression of multiple
myeloma (Ribatti et al. 1999). It appears that myelofi-
brosis develops simultaneously.

Cytology. Plasma cell myeloma can be diagnosed from
smears obtained either by sternal puncture or by punc-
ture of a bone tumor. While the diagnosis is based on
the presence of more than 10% plasma cells, the aver-
age plasma cell content is not enough. Severe plasma-
cytosis can be observed, for example, in infectious dis-
eases (pneumonia, septicemia) as well as in dysimmu-
ne diseases, particularly Castleman’s disease (Molina et
al. 1996). Therefore, the increased number of plasma
cells should be between 20 and 40% (Kyle 1992; Reed et
al. 1981; Brunning and McKenna 1994) and associated
with an atypical morphology. The neoplastic cells
mostly resemble mature plasma cells (Marschalko
type), but they may be larger and some may exhibit
various changes (Brunning and McKenna 1994; Die-
bold 1997): fraying of the cytoplasmic borders, cyto-
plasmic shedding, presence of hyaline inclusions, gran-
ules (Mott cells), vacuoles, crystalline inclusions of var-
ious size, multiple Russell bodies, and a deep-red cyto-
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plasm (flame cells). The nucleus may also be larger,
paler, with less condensed chromatin, more prominent
nucleoli, and sometimes hyaline intranuclear inclu-
sions. Some plasma cells may exhibit erythrophagocy-
tosis or a Gaucher-like morphology. Beyond that, three
peculiar patterns should be stressed:

1. The presence in about 10% of patients of larger cells
with the morphology of plasmablasts, immunob-
lasts, or even unclassifiable multinucleated giant
cells which can lead to a misdiagnosis of large-B-cell
lymphoma.

2. The presence in about 2% of patients of pleomor-
phic cells that due to their notched, hyperlobulated
nuclei resemble monocytes (Reed et al. 1981; Zuker-
berg et al. 1990).

3. The presence in about 5% of patients of cells resem-
bling lymphocytes because of their dark nucleus
and smaller size but with a basophilic ovoid cyto-
plasm; these cells have been called “lymphoplasma-
cytoid” or “lymphoid plasma cells” (Bartl et al.
1982, 1987, 1995). In these patients, there may be an
erroneous diagnosis of B-cell chronic lymphocytic
leukemia (B-CLL) with lymphoplasmacytoid differ-
entiation or of lymphoplasmacytic lymphoma.

Immunohistochemistry is mandatory even on smears
(see Chap. 4.2.1).

Immunohistochemistry
Plasma cell myeloma consists of mature B-cells
expressing CD79 [ and the plasma-cell-associated anti-
gens CD38 and CD138 (syndecan-1). The other B-cell-
associated antigens, particularly CD20, are mostly neg-
ative. CD138 is an adhesion molecule and neoplastic
plasma cells express other adhesion molecules such as
CD56 and CD58, explaining perhaps the predominant
settlement of the bone marrow (Ridley et al. 1993; Gro-
gan et al. 2001). CD10 is sometimes also expressed (Van
Riet et al. 1998) as well as cyclin D1.

Demonstration of intracytoplasmic immunoglobu-
lin secretion with a light-chain restriction plays an
important role in the diagnosis. Usually, the heavy-
chain type is IgG, sometimes IgA, very rarely IgD, IgE,
or IgM. About 85% of plasma cell myelomas produce a
complete Ig with heavy- and light-chains. In 15% of
these tumors, only one light-chain is produced by the
neoplastic plasma cells (Bence Jones myeloma) (Gro-
gan et al. 2001).

MUM1/IRF4 protein is the product of a homo-

logous gene involved in the myeloma-associated
t(6;14)(p25;q32). A new monoclonal antibody
(MUM1p) demonstrates the presence of the protein in
the nuclei of normal germinal center B-cells located
predominantly in the “light zone” and with a mor-
phology ranging from that of a centrocyte to that of a
plasmablast/plasma cell (Falini et al. 2000). These
cells do not express either Bcl-6 protein or Ki67 and
are different from other germinal center cells that are
MUM1-negative but positive for Bcl-6 and Ki67, and
from mantle B-cells which are negative for all three
proteins. PCR analysis of single MUM1+ cells isolated
from germinal centers demonstrated rearranged Ig
heavy-chain genes with a varying number of VH

somatic mutations, suggesting that these centrocytes
may represent cells committed to exit the germinal
center and to differentiate into plasma cells (Falini et
al. 2000). MUM1 protein is strongly expressed in mye-
loma (Falini et al. 2000).

Immunohistochemistry using anti-CD34, anti-fac-
tor-VIII, or anti-CD31 is considered to be the gold stan-
dard in the detection of angiogenesis in bone marrow
biopsies, but the permeability of the blood vessels can-
not be determined (Mangi and Newland 2000; Moehler
et al. 2001b). Vascular endothelial growth factor
(VEGF) and interleukin-6 has also been used to dem-
onstrate angiogenesis (Dankbar et al. 2000).

Genetic Features
Different types of genetic abnormalities have been dis-
closed (translocations, deletions, mutations) and are
responsible for alteration of oncogenes and/or sup-
pressor genes (Dewald et al. 1985). Chromosomes 1, 11,
and 14 are most frequently involved. Translocation
t(11;14) is common (Dewald et al. 1985). Three genes
are present on chromosome 11 which play a role in dis-
ease evolution: (1) the neuronal-cell adhesion molecule
(N-CAM) gene, located on 11q23; (2) the cyclin D1
gene, activated by the translocation near the IgH * -
switch region (Chesi et al. 1996); (3) the H-ras gene
(p21), which has an effect on patient survival (Tsuchiya
et al. 1988). Three other chromosomes may be
involved: (1) the association of an abnormal chromo-
some 6 with increased secretion of tumor necrosis fac-
tor (TNF) which in turn is responsible for osteoclastic
stimulation (Barlogie et al. 1989), (2) a deletion of the
long arm of chromosome 7, associated with alteration
of the multidrug resistance gene (drug resistance phe-
notype), (3) alteration of the PAX-5 gene on chromo-
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some 9 resulting in the loss of CD19 expression (Mah-
moud et al. 1996).

Chromosomal abnormalities have been disclosed in
18% of recently diagnosed patients and in 63% of
patients with progressive disease (Barlogie et al. 1989).
Fluorescent in situ hybridization (FISH) has recently
been used to demonstrate the allelic loss of p53, predic-
tive of an unfavorable evolution (Drach et al. 1998).

Immunoglobulin gene rearrangements are ob-
served. In addition to monoclonal rearrangement, oth-
er rare types of rearrangement are compatible with oli-
goclonal or biclonal tumor development (Tsuchiya et
al. 1988). Ig somatic mutations are frequently observed
and are consistent with derivation of the tumor from a
post-germinal-center B-cell. Patients with a light-chain
restriction lose JH segments and/or parts of chromo-
some 14.

In some plasma cell myelomas, a * -T-cell-receptor
(TCR) gene rearrangement has been demonstrated.

Differential Diagnosis
In the majority of the cases, the diagnosis of plasma cell
myeloma is easy, based on clinical presentation, cytology,
histopathological pattern, and immunohistochemistry.

A severe plasma cell hyperplasia, representing
20–40% of the cells in the bone marrow, can be
described in only a few non-neoplastic diseases. This
reactive plasmacytosis has been described in patients
with severe infections, for example, septicemia and
pneumonitis, or in those with localized or multicentric
Castleman’s disease (Molina et al. 1996). Only mature
polytypic plasma cells are present. The absence of
atypical cells and the polytypic immunoglobulins rep-
resent the two criteria that allow this reactive plasma-
cytosis to be distinguished from plasma cell myeloma.

In early lesions of plasma cell myeloma, plasma cells
may constitute less than 10% of the bone marrow
hematopoietic cells. The diagnosis of plasma cell mye-
loma is based on the development of small nests of
plasma cells at a distance from the capillaries and dis-
persed between adipose and the hematopoietic cells;
on the existence of giant plasma cells, plasma cell pre-
cursors, and other atypical cells; and on the demon-
stration of monotypic cytoplasmic immunoglobulin in
all these cells, contrasting with the polytypic pattern of
the reactive plasma cells surrounding capillaries (Die-
bold 1997).

Another condition also raises difficult problems.
Massive osseous or juxtaosseous tumors consisting pre-

dominately of immunoblasts or plasmablasts are very
difficult to classify. There are almost no morphologi-
cal or immunohistochemical criteria to distinguish
between a large-B-cell lymphoma arising in a lymph
node or in the soft tissue and extending into an adja-
cent bone or an extraosseous extension from a plasma
cell myeloma transforming into an immunoblastic or
plasmablastic variant. Only the clinical presentation
may allow the distinction.

Occurrence
The sex ratio shows a male predominance of 3 :2. The
disease develops in adults over 35 years of age; the inci-
dence increases with age.

Plasma cell myeloma accounts for 20–50% of pri-
mary bone tumors (Schajowicz 1994) and represents
1% of all malignant tumors (Kyle 1992). In the USA, the
incidence is 2–3.9 cases per 100,000 people (Kyle 1992;
Ries et al. 1991), representing 15% of all hematopoietic
malignancies (Devesa et al. 1988). There is a higher
incidence among black Americans (Schajowicz 1994),
with myeloma being the most common lymphoid neo-
plasia in this population and the second most common
in the white population (Devasa et al. 1988).

The incidence varies from one part of the world to
the other, but in general increased to 45% from 1940 to
the 1970s (Devesa et al. 1988). An increased risk of
myeloma is observed after exposure to radiation,
petroleum-derived pesticides, asbestos, rubber, plas-
tic, and sawdust, and in response to chronic infection
or persistent antigenic stimulation. Viral diseases may
also play a role, for example, HIV and/or human herpes
virus 8 (HHV8), which have been disclosed in bone
marrow biopsy samples (Said et al. 1997). A “two-hit”
hypothesis has been postulated in the pathogenesis of
plasma cell myeloma, The disease probably develops
from an end-stage B-cell, post-germinal-center,
mature plasma cell (Hallek et al. 1998).

Clinical Presentation
Approximately 80% of the patients complain of local-
ized or diffuse bone pain. In cases of vertebral localiza-
tions, sciatica or crural pain may be noted.

The first symptom in about 10% of the patients is a
bone tumor in the ribs, sternum, or head.

Spontaneous fracture occurs as the presenting fea-
ture in about 5% of the patients.

Some patients also present with fever and weight
loss.
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Additional symptoms may be due to hyperviscosity
syndrome, hypercalcemia, anemia, or amyloidosis.

Radiography of the skeleton discloses multiple
round osteolytic lesions without sclerotic margins
(Diebold 1997). These increase in size and coalesce,
destroying the bone and the cortex which may appear
very thin in the long bones, sternum, rib, and pelvis.
Pathological fractures are observed in different bones,
e.g. ribs or vertebrae with collapse of the vertebral bod-
ies.

The bones involved are bone containing red marrow
and with an active hematopoiesis, for example, verte-
brae, ribs, skull, and pelvis in about 60% of patients,
and long bones, scapular, sternum, and mandible in
about 40% (Schajowicz 1994).

Immunoelectrophoresis shows a monoclonal gam-
mopathy (IgG in 50–60%, IgA in 20–35%, rarely (2%)
IgD or IgE) in 99% of the patients (Salmon and Cassady
1988), and a biclonal gammopathy with a light-chain
restriction in 1%. Monoclonal light-chain (Bence Jones
protein) is disclosed in the serum of 15% of patients
and in the urine of 75% (Salmon and Cassady 1988).

During disease evolution, renal insufficiency and
recurrent bacterial infections are common.

Plasma cell myeloma is an incurable disease (Gro-
gan et al. 2001). A great majority of the patients die
after a median survival of 3 years. Only about 10% sur-
vive at 10 years (Grogan et al. 2001). Increased tumor
mass and poor renal function are associated with a
shorter survival time.

A staging scheme was proposed by the WHO Classi-
fication 2001, based on tumor mass, renal function,
hemoglobin level, serum calcium, assessment of lytic
lesions, amount of M-component, and serum level of
q 2-microglobulin (poor survival in patients with a
high level) (Rajkumar and Greipp 1999).

In addition, the percentage of infiltration of the
bone marrow, classified in three stages, is of prognostic
value (see Histopathology) (Bartl et al. 1982). Patients
with immunoblastic or plasmablastic variants have a
poor prognosis (Bartl et al. 1982; Greipp et al. 1998).

Recently, the increased amount of blood vessels due
to angiogenesis in the bone marrow simultaneous with
the growth of a neoplastic infiltrate has been studied by
contrast-enhanced dynamic magnetic resonance
imaging (Moehler et al. 2001a) and immunohisto-
chemistry. Angiogenesis seems to be of prognostic val-
ue (Rajkumar et al. 2000; Moehler et al. 2001b).

7.1.1
Clinical Variants

Plasma cell myeloma presents with many variants.

7.1.1.1
Diffuse Decalcifying Myelomatosis

This variant is due to a diffuse infiltration of bone by
plasma cells with severe bone rarefaction (osteoporo-
sis).

It is characterized by the absence of lytic lesions on
bone radiography; instead, there is diffuse decalcifica-
tion (Kyle 1992; Bartl et al. 1982, 1987, 1995; Schajowicz
1994).

7.1.1.2
Osteosclerotic Myeloma

This variant is characterized by the development of
large strands of collagen fibrosis that destroy the hema-
topoietic tissue of the bone marrow and by surround-
ing nests of plasma cells. Thickened bone trabeculae
are surrounded by peritrabecular fibrosis with neo-
osteogenesis (Miralles et al. 1992). These lesions devel-
op focally, either in one bone or in multiple sites. At a
distance, plasma cell nests with atypical large cells may
be present, but often only a few mature plasma cells are
observed.

The plasma cells may produce either IgA or IgG,
even sometimes IgM, with a high incidence (about
90% of the tumors) of † -light-chain restriction (Miral-
les et al. 1992).

In the differential diagnosis, all etiologies of osteo-
myelofibrosis have to be discussed: metastatic carcino-
ma, idiopathic myelofibrosis, myelofibrosis secondary
to other chronic myeloproliferative disorders. The best
criterion for diagnosing osteosclerotic myeloma is the
discovery of monotypic (as determined by immuno-
histochemistry) plasma cell clusters in or between col-
lagen bands.

Patients are often younger than those with typical
plasma cell myeloma, and there is a male predomi-
nance. Anemia is rarely observed, in contrast to the
occurrence of erythrocytosis and thrombocytosis.
This type of myeloma is often associated with the so-
called POEMS syndrome and/or with a pattern of
lymphadenopathy typical of that in Castleman’s dis-
ease (Miralles et al. 1992; Rolon et al. 1989).
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7.1.1.3
Nonsecretory Myeloma

This variant of plasma cell myeloma can be defined as
a myeloma without monoclonal immunoglobulin in
the blood and urine (Bosman et al. 1996; Bourantas
1996).

The histopathological lesions are identical to those
of typical plasma cell myeloma.

In the majority of these tumors, monotypic intracy-
toplasmic immunoglobulins can be demonstrated in
the plasma cells. In very exceptional cases, it is impos-
sible to disclose such immunoglobulin synthesis and
the diagnosis can only be made based on morphology.

The patients present with the same clinical features
as those with typical plasma cell myeloma but without
any monoclonal component, due to the lack of excre-
tion of the Ig synthesized by the plasma cells.

7.1.1.4
Solitary Myeloma (ICD-O: 9731/3*

* Given for solitary myeloma of the bone

)

This type of plasma cell proliferation is responsible for
a single bone tumor destroying either the central part
of a short bone (vertebrae, rib) or of a long bone (Kyle
1992; Bataille and Sany 1981; Bacci et al. 1982; Bartl et
al. 1982, 1987, 1995; Brunning and McKenna 1994; Gui-
da et al. 1994; Schajowicz 1994).

Macroscopic study reveals that the cortex is thinned,
but mostly without extension in the surrounding tis-
sue. All of the histopathological patterns described for
typical multiple myeloma can be observed; the immu-
nohistochemistry is also identical to that of multiple
myeloma.

Patients present with a single bone tumor, pain, and
sometimes spontaneous fracture. In some patients,
there is no monoclonal component in the blood or
urine. Other patients may present with a low serum
level of M-component.

Treatment of the tumor may be followed by com-
plete remission with disappearance of the serum
monoclonal component if present (Leibross et al.
1998). The risk of transformation into typical multiple
plasma cell myeloma is high, occurring in about 55%
of the patients after 10 years of follow-up. Local recur-
rence is observed in about 10% of the patients. Only
35% seem to achieve complete remission (Kyle 1992).

7.1.1.5
Plasma Cell Leukemia

This type of leukemia can be detected before, or may be
associated with bone manifestations (Kyle et al. 1974;
Kyle 1992; Brunning and McKenna 1994; Dimopoulos
et al. 1994; Garcia-Sanz et al. 1999).

Patients present with hepatosplenomegaly, throm-
bocytopenia, and a high level of LDH. The peripheral
blood contains more than 20% neoplastic plasma cells,
which are hypodiploid with complex cytogenetic
abnormalities (Garcia-Sanz et al. 1999).

The bone marrow is diffusely infiltrated. Liver biop-
sy reveals plasma cells in the lumen of hepatic sinuses.

Prompt chemotherapy is required. The median sur-
vival is about 20 months (Dimopoulos et al. 1994).

7.1.1.6
Variants with Peculiar Clinical Behavior

Plasma cell proliferations in fact comprise a broad
spectrum of diseases, from the monoclonal gammopa-
thy of undetermined significance (MGUS) (serum M-
component less than the levels in myeloma, bone mar-
row plasmacytosis less than 10% and no clinical signs
or lytic bone lesions), which is often an incidental find-
ing, to typical plasma cell myeloma with multiple
lesions. Two clinical variants should be listed that fulfill
some of the criteria for plasma cell myeloma but which
are asymptomatic (Grogan et al. 2001). In smoldering
myeloma, the serum M-component is at myeloma lev-
els, there is a marrow plasmacytosis of 10–30%, but no
clinical or radiologic signs. In indolent myeloma, the
serum M-component is at intermediate levels, marrow
plasmacytosis is 10–30%, there are up to three lytic
bone lesions, but no other clinical or biological signs.
Neither smoldering nor indolent myeloma requires
immediate treatment..

7.2
Extraosseous (Extramedullary) Plasma-
cytoma (ICD-O: 9734/3)

Definition
Extraosseous (extramedullary) plasmacytoma is a
neoplastic plasma cell proliferation developing outside
the bone marrow, in the absence of a plasma cell myelo-
ma.
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Histology
These tumors are characterized by sheets of plasma
cells infiltrating, destroying, and replacing normal tis-
sue. The neoplastic cells show the morphology of
mature plasma cells sometimes with giant plasma cells.
In some cases, a variable number of proplasma cells,
plasmablasts, or immunoblasts is recognized.

Immunohistochemistry and Genetic Features
Identical to those of plasma cell myeloma.

Differential Diagnosis
In all the localizations, plasmacytomas should be dis-
tinguished from chronic inflammatory diseases rich in
plasma cells. The most important criterion is the dem-
onstration of polytypic or monotypic immunoglobulin
production.

In some sites (lymph node, spleen, tonsil, gastroin-
testinal tract, lung, skin, etc.), plasmacytomas should
be distinguished from marginal zone lymphoma with a
plasmacytic component and from lymphoplasmacytic
lymphoma. The monoclonal immunoglobulin in these
types of lymphomas is often IgM.

Clinical Features
Clinical presentation depends on the site. Extraosseous
(extramedullary) plasmacytoma can arise in the upper
respiratory tract (80% of the cases), gastrointestinal
tract, lung, breast, thyroid, parotid gland, skin, testis,
urinary bladder, central nervous system, as well as in
lymphoid tissue (lymph node, spleen). There are no
localizations in the bone marrow and no signs of plas-
ma cell myeloma. A few patients only have a serum
monoclonal component. Prognosis after radiotherapy
in mostly good. There are local recurrences in about
25% of the patients, but transformation into a plasma
cell multiple myeloma seems to be rare (Alexiou et al.
1999).

For more details, see the chapters on organ lympho-
mas.

7.3
Associated Diseases

7.3.1
Castleman’s Disease

This peculiar disease of the lymph nodes may be either
uni- or multicentric, the two subtypes of presentation
probably corresponding to two different diseases.

Both subtypes have been observed in association
with plasma cell myeloma, primary solitary bone plas-
macytoma, and/or POEMS syndrome (Rolon et al.
1989). Some reported cases were associated with an
HHV8 infection, particularly the multicentric variant
occurring in HIV-positive patients.

7.3.2
POEMS Syndrome

The name of this syndrome is an acronym of the ini-
tials of the symptoms: polyneuropathy, organomegaly
(hepatomegaly, splenomegaly), endocrine disease
(hypothyroidy, gynecomastia), monoclonal immuno-
globulin component in the blood, skin lesions (thick-
ening, hyperpigmentation, hypertrichosis).

The syndrome may be associated with Castleman’s
disease and/or with plasma cell myeloma often of the
osteosclerotic variant (Miralles et al. 1992; Rolon et al.
1989).

This syndrome is probably due to the hyperproduc-
tion of cytokines (Klein 1995).

7.3.3
Primary Amyloidosis

Definition
Primary amyloidosis is characterized by the deposition
in different tissues of a fibrillary protein (AL) with a q -
pleated-sheet structure and consisting of immuno-
globulin-light-chain (Kyle and Gertz 1990, 1995). Sys-
temic AL amyloidosis involves the digestive tract, sub-
cutaneous fat, and bone marrow, which are the sites
that should be biopsied for the diagnosis. Numerous
other organs or tissue can be involved: kidney, liver,
spleen, heart, tongue, nerves.
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Histology
The deposits are amorphous, eosinophilic (pink), acel-
lular. They mostly predominate in the blood vessel
walls, which are thickened, and on basement mem-
branes. Perivascular and/or interstitial deposits can be
observed and increase with progression. AL deposits
stain with Kongo red showing green birefringence by
polarization.

Differential Diagnosis
Systemic primary AL amyloidosis should be distin-
guished from other diseases caused by monoclonal
immunoglobulin deposition; light-chain (mostly κ, i.e.
Randall’s syndrome), heavy-chain, or both light- and
heavy-chains (de Lajarte-Thirouard et al. 1999).

These diseases are either associated with MGUS or
with plasma cell myeloma. Deposits occur on base-
ment membrane (glomerules, liver and spleen sinuses,
bone marrow) or in joints. They are Congo-red-nega-
tive but can be characterized by immunohistochemis-
try (Preud’homme et al. 1994; Kambham et al. 1999).

Occurrence
AL amyloidosis occurs often in association with a plas-
ma cell myeloma or an immunocytoma. About 20% of
patients with AL amyloidosis have a plasma cell myelo-
ma and 15% with plasma cell myeloma have primary
AL amyloidosis.

Fig. 7.6. Light-chain deposi-
tion disease. Deposition of
immunoglobulin † -light-
chain on the basement mem-
brane of the sinuses of the
splenic red pulp

Clinical Features
In some patients, systemic amyloidosis is disclosed for-
tuitously during the histological study of a biopsy, for
example, a bone marrow biopsy.

Other patients present with symptoms that are unusu-
al for a plasma cell myeloma: macroglossia, hepatosple-
nomegaly, congestive heart failure, malabsorption,
peripheral neuropathy, bleeding, or nephrotic syndrome.

The suspected diagnosis should be confirmed by
histolopathological evaluation of biopsies.

Myeloma patients with amyloidosis have a shorter
survival (Kyle and Gertz 1990).

7.3.4
Light- and/or Heavy-Chain Deposition Diseases

Synonyms
) Randall disease

Definition
These diseases are characterized by a plasma cell pro-
liferation associated with the deposition of a non-
fibrillary amorphous material comprising immuno-
globulin light-chains, heavy-chains, or both (Kam-
bham et al. 1999).

These deposits are monoclonal, with a κ-light-chain
predominance.
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In contrast to the AL deposits of amyloidosis, these
deposits do not have a q -pleated-sheet configuration.

Histology
These diseases are characterized by the deposition of
an amorphous, eosinophilic, Congo-red-negative
material on basement membranes of variable tissues:
glomerules and tubules in the kidney (Preud’homme et
al. 1994); sinusoids in the liver, spleen (Fig. 7.6) (De
Lajarte et al. 1999), and bone marrow; nerves, heart,
joints, and small vessels – the latter leading to vascular
occlusion or microaneurysms.

Mostly, there are no plasma cells or only a few near
the sites of deposition; however, the bone marrow is
infiltrated by mature plasma cells, sometimes up to
60%.

Immunohistochemistry
The depositions are made of κ-light-chain in about
80% of the cases. In a few cases, heavy-chain is associ-
ated, mostly µ or * . Sometimes only heavy-chain can be
demonstrated. The cytoplasm of plasma cells in the
bone marrow also has a light-chain restriction or a
light-chain predominance (Kambham et al. 1999).

Genetic Features
The monoclonal immunoglobulin produced by the
plasma cells shows structural changes due to deletions
or mutations (Preud’homme et al. 1994). These
changes are responsible for the deposition.

Differential Diagnosis
The most important disease to consider in the differen-
tial diagnosis is primary amyloidosis. In amyloidosis,
the deposits are Congo-red- and thioflavin-positive,
while these reactions are negative in monoclonal
light-/heavy-chain deposition diseases.

Occurrence
This disease remains very rare. It occurs in adults
between 30 and 80 years of age and without sex pre-
dominance (Grogan et al. 2001).

Clinical Presentation
The symptoms vary according to the main site of depo-
sition: hepatomegaly, splenomegaly (De Lajarte-Thiro-
uard et al. 1999), congestive heart failure, or often
nephrotic syndrome and renal failure (Preud’homme
et al. 1994). A monoclonal gammopathy is present in

85% of the patients, corresponding either to MGUS or
sometimes to a typical myeloma (Kambham et al.
1999). Coagulopathy and hypocomplementemia have
been observed.

The disease is rapidly fatal, survival being less than
2 years (Grogan et al. 2001) mostly due to variable vis-
ceral dysfunction, rarely to the plasma cell prolifera-
tion.

7.4
Heavy-Chain Diseases

Definition
These diseases are lymphoplasmacytic lymphomas in
which only abnormal immunoglobulin heavy-chain is
secreted.

µ-Heavy-Chain Disease. Bone marrow and lymph
nodes show a diffuse infiltrate resembling that of B-
CLL (Fig. 7.7). In association with small lymphocytes,
it is possible to recognize plasma cells, often with a vac-
uolated cytoplasm. Macrophages containing PAS-posi-
tive material, sometimes crystallized, are dispersed
between the lymphoid cells (Fig. 7.8)

The lymphoid cells express B-associated antigens
(CD20, CD79 [ ) and CD43 but are negative for CD5,
CD10, and CD23. The plasma cells express CD38 and
contain intracytoplasmic µ-heavy-chain, but light-
chains cannot be demonstrated.

It is very difficult to distinguish µ-heavy-chain dis-
ease from B-CLL. The most important criterion is the
discovery of typical vacuolated plasma cells.

Patients with this very rare lymphoma present with
hepatosplenomegaly without adenopathy. The pres-
ence of µ-heavy-chain can be disclosed in the blood,
but not in the urine, by immunoelectrophoresis. Light-
chains (mostly κ) are found in the urine (Wahner-
Roedler and Kyle 1992).

* -Heavy-Chain Disease. Bone marrow and lymph node
are diffusely infiltrated by an association of lympho-
cytes, lymphoplasmacytoid cells, mature plasma cells,
a variable number of large cells with the morphology of
immunoblasts, and some eosinophils. This pattern
resembles lymphoplasmacytic lymphoma more than
B-CLL.

Immunohistochemistry is identical to µ-heavy-chain
disease with the exception of the * -chain expression.
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Fig. 7.7. µ-Heavy-chain dis-
ease. There is a diffuse infil-
trate consisting of lympho-
cytes, lymphoplasmacytic
cells, and plasma cells pro-
ducing only µ-heavy chain
without any light-chain.
Rare dispersed immunob-
lasts and some histiocytes
are seen (Giemsa stain)

Fig. 7.8. Same patient as in
Fig. 7.7. The histiocytes con-
tain PAS-positive crystal-
lized IgM (PAS stain)

It is difficult to distinguish * -heavy-chain disease
from lymphoplasmacytic lymphoma or, rarely, from
B-CLL. Immunohistochemistry and peripheral blood
immunoelectrophoresis are mandatory for the diagno-
sis.

This very rare disease occurs in adults with a median
age of 60 years. Patients complain of anorexia, weight
loss, and fever and present with peripheral adenopa-

thies and hepatosplenomegaly. Involvement of Waldey-
er’s ring is very characteristic. Often, infections occur.
Peripheral blood lymphocytosis mimics that of B-CLL.
Immunofixation discloses the presence of * -heavy-
chain in the blood. Disease evolution is variable from
patient to patient; in some there is an indolent course,
while in others progression is very rapid and aggressive
(Franklin et al. 1979; Fernand and Brouet 1999).
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[ -Heavy-Chain Disease. The lamina propria of the
small intestine is diffusely and massively infiltrated by
mature plasma cells associated with small lympho-
cytes. This infiltrate is responsible for the atrophy of
the glands and villi (Galian et al. 1972). Lymph nodes
may be infiltrated in untreated patients. Transforma-
tion into a more aggressive lymphoma consisting of
plasmablasts, immunoblasts, or even giant cells with a
Reed-Sternberg-like morphology has been observed.
This type of transformation is responsible for the
development of localized tumor along the intestine and
of voluminous mesenteric adenopathies (Galian et al.
1972). A very few cases have been described in which
the disease involves the respiratory tract.

The immunohistochemistry is identical to that of
other heavy-chain diseases except for the presence of
[ -chain.

This disease represents a variant of MALT lympho-
ma, a mucosae-associated marginal zone lymphoma.
The most difficult aspect of the differential diagnosis is
to rule out an exceptional plasmacytoma of the intes-
tine in which there is a solid localized tumor rather
than the characteristic diffuse infiltrate of the mucosae.

This type of heavy-chain disease occurs mostly in
children, adolescents, and young adults, particularly
those living in the Mediterranean area under poor
socioeconomic conditions.

It is interesting to note that in countries such as
Lebanon, Egypt, Saudi Arabia, and North Africa this
disease has more or less disappeared (personal experi-
ence).

Patients complain of abdominal pain, fever, diar-
rhea with steatorrhea, and malabsorption. [ -Heavy-
chain is present in gut secretions and in the peripheral
blood.

Antibiotics given at the beginning of the disease
results in a complete clinical and histological remis-
sion.

In patients treated later on in the course of the dis-
ease, remission is incomplete or absent. Furthermore,
there is a risk of transformation of the disease into an
aggressive lymphoma of immunoblastic type with
plasmacytoid differentiation or of plasmablastic type,
both of which have a rapid fatal evolution (Seligman
1975; Fernand and Brouet 1999).
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