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ABSTRACT: The presence of crystalline inclusions in plasma cell myeloma is a rare
phenomenon and cases have been reported with rod, needle, and rectangular shaped crystals in
the bone marrow. Here, we present a case of plasma cell myeloma with intracellular crystalline
eosinophilic inclusions and extracellular crystal depositions in the bone marrow. Since crystal
depositions can be seen in many other clinical conditions, this case invites consideration of
plasma cell myeloma in the differential diagnosis of patients with crystalline deposition in the
bone marrow and in sites/organs other than the bone marrow.
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INTRODUCTION: Plasma cell dyscrasias are a heterogeneous group of disorders characterised
by the expansion of a single clone of immunoglobulin secreting, terminally differentiated, end-
stage B cells.[l Many of their clinical and morphological features are the result of the production
and accumulation of excessive amounts of monoclonal immunoglobulin.[23] Plasma cell
myeloma stems from malignant transformation of plasma cells with frequent overproduction of
immunoglobulins. Its clinical presentation with intracellular and extracellular crystalline
inclusions is a rare but recognized phenomenon.[*6l Crystalline inclusions with rod, needle, and
rectangular shapes have been associated with free kappa or with IgA, IgD, IgG, and kappa light
chain gammopathies.”91 It has been determined that crystalline structures are of
immunoglobulin origin and are found not only in plasma cells but also in other hematopoietic
cells.l8l Here, we present a case of plasma cell myeloma with intracytoplasmic crystalline
inclusions and extracellular crystal deposition.

CASE PRESENTATION: The patient is a 53 year-old male who was referred to a hematologist
for work-up of anemia and leukopenia. He has had a gradual and persistent decrease in his
hemoglobin levels during the past few years associated with mild leukopenia. ESR was
150mm/hr. The protein level in a 24-hour urine sample was 1860 mg. Bence Jones protein was
not detected in urine. Serum protein electrophoresis revealed a hypergammaglobulinemia
pattern. Serial radiographs of the calvarium, cervical, thoracic, lumbar spine, as well as bilateral
humeri and femora did not show lytic lesions.

Journal of Evolution of Medical and Dental Sciences/Volume 1/Issue 6 /December-2012 Page-1199



CASE REPORT

Both, the bone marrow biopsy and aspirate had normocellular to hypercellular bone
marrow with trilineage hematopoiesis, slightly decreased myeloid and erythroid series and an
increased population of plasma cells. Megakaryocytes were present in adequate number and
had an unremarkable morphology. The plasma cell population included a subset with round
conspicuous nucleoli and intracytoplasmic, single or multiple eosinophilic crystalline rod
shaped, rhomboid, needle shaped and rectangular structures (Fig 1). Scattered free extracellular
crystals were also noted (Fig 2). There was an associated giant cell reaction. A Congo red stain
to evaluate for possible amyloid deposition was negative.

DISCUSSION: Plasma cell crystalline inclusions with rod, rectangular, and needle-like shapes
have been described in cases of multiple myeloma and they are believed to be due to
accumulation of cytoplasmic immunoglobulins secondary to a block in the protein synthetic
pathway.[*71 It is of note that it has been postulated that the presence of crystalline inclusions
may indicate a nonprogressive clinical course of the disease.[10]

Rectangular, rod-like and rhomboid-like crystals in the joints could be seen in cases of
calcium pyrophosphate dihydrate (CPPD) crystal deposition disease or pseudogout.[ll]
Colourless, refractile oxalate crystal deposition in the bone marrow interstitium occurs in
oxalosis.['2] Macrophages laden with cholesterol and cystine crystals may be identified in
hyperlipidaemic states and in cystinosis respectively. [121 All of these appear different to the
eosinophilic crystals described in the current case.

Renal parenchyma damage in patients with plasma cell myeloma is frequent and well
characterized and can involve crystal depositions.[131The skin and subcutaneous tissue could
also be a site of crystalline depositions in patients with plasma cell myeloma. [14]

The differential diagnosis in cases of plasma cell intracytoplasmic crystalline inclusions
should also include reactive processes, since it has been shown to occur in cases of helicobacter
associated gastritis.[15] In the case presented here, a reactive process is ruled out due to the
monotypic nature of the plasma cell population.

Finally, crystalline inclusions similar to those seen in plasma cell myeloma have been
described in cases of granulocytic sarcoma.l16]

The literature suggests that plasma cell myeloma and crystal deposition can occur in
different sites such as joints, kidneys, skin and cornea in addition to bone marrow. The chief
importance of these crystals is their morphological pointer towards the diagnosis of a clonal
plasma cell proliferation.

CONCLUSIONS: The case presented here illustrates an unusual finding in a patient with plasma
cell myeloma. This case and the review of similar cases presented in the literature suggest that
crystals in the bone marrow and extramedullary sites such as articular spaces or renal
parenchyma should raise suspicion of a plasma cell neoplasm, yet other differential diagnoses
such as granulocytic sarcoma or reactive processes should also be considered.
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Fig1: " Sheets of abnormal plasma cells  Fig 2 : Scattered free extracellular crystals. 10x. H & E
and crystalline inclusions. 10x. H & E
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