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INTRODUCTION

ABSTRACT
Background: Multiple myeloma is a common disease,
accounting for about 10% of hematologic malignancies in
the United States. For eligible patients, the treatment of choice
includes induction therapy (usually involving newer biologic
agents) followed by autologous stem cell transplant; however,
this treatment is generally not considered curative, and
relapses usually occur. However, extramedullary relapse is
an uncommon presentation, and relapses that involve the lungs
have only rarely been described.
Case Report: We report the case of a patient who underwent
an autologous stem cell transplant for multiple myeloma and
subsequently relapsed with diffuse pulmonary nodules. She
then had a rapid clinical and serologic response following
initiation of salvage therapy.
Conclusion: This case is remarkable for both the radiographic
appearance of the pulmonary involvement, as well as the rapid
resolution of these findings after 2 cycles of treatment with
bortezomib, dexamethasone, and lenalidomide.
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Accounting for approximately 10% of hematologic
malignancies, multiple myeloma is a common hematologic malignancy with an annual incidence of
20,000 people in the United States.1,2 It is characterized by an abnormal clonal proliferation of plasma
cells and classically presents with renal failure,
anemia, hypercalcemia, bone pain, or some combination of these symptoms.3 In young (<65 years),
healthy patients, autologous stem cell transplant after
initial treatment with traditional chemotherapeutic
agents has been shown to increase response rates
and median survival compared to conventional
chemotherapy. Newer biologic agents are frequently
used initially as these have been shown to increase
the complete response rate. Unfortunately, even with
such measures, most patients with multiple myeloma
relapse.
Relapsed or progressive multiple myeloma is
frequently revealed by an increase in a serum and/or
urine monoclonal protein or by an increase in bone
marrow plasma cell percentage in patients with no
identifiable monoclonal protein. Extramedullary plasmacytomas are less frequent than bone marrow
involvement at relapse but occur in about 10% of
patients.4,5 Isolated pulmonary relapse is rare.
We report the case of a patient with multiple
myeloma who achieved a very good partial response
after an autologous stem cell transplant preceded by
treatment with lenalidomide and dexamethasone. She
relapsed 8 months later with the unusual presentation
of respiratory symptoms and diffuse pulmonary
nodules. Also of interest is the rapid resolution of
her symptoms and radiographic findings after treatment with 2 cycles of bortezomib, lenalidomide, and
dexamethasone.

CASE REPORT
A 62-year-old African-American female initially
presented with left hip pain. Imaging studies revealed
a large area of lytic bone destruction in the L proximal
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femur. She underwent an open biopsy and prophylactic intramedullary nailing for impending fracture.
The biopsy revealed sheets of plasma cells. Additional studies demonstrated normal calcium, hemoglobin,
and creatinine. The skeletal survey was notable for
faint lucencies throughout the calvarium and degenerative changes throughout the spine. Serum protein
electrophoresis (SPEP) demonstrated a paraprotein
measuring 0.52 g/dL in the second beta band.
Immunofixation identified this paraprotein as IgA
kappa. The bone marrow contained about 15%
plasma cells at that time. Cytogenetics revealed a
normal karyotype.
The patient was treated with thalidomide and
dexamethasone for 8 months until discontinuation
secondary to peripheral neuropathy. At that time, she
had achieved at least a very good partial response by
all peripheral measures. A repeat bone marrow
aspirate performed at another facility was reported
to contain 5% plasma cells, but no mention was made
regarding the kappa/lambda ratio by immunohistochemistry or immunofluorescence. A discussion
about autologous stem cell transplant was held;
however, the patient elected observation at that time.
Two years after discontinuation of her myeloma
therapy, she relapsed with an IgA kappa paraprotein
measuring 1.93 g/dL in the beta-1 band on SPEP and
an elevated serum kappa light chain level of 5.88
mg/dL. Calcium and creatinine remained normal.
Normocytic anemia was present but was not significantly changed since its onset shortly after her initial
diagnosis.
The patient then took 4 cycles of lenalidomide and
dexamethasone and achieved a partial response. She
maintained a 0.62 g/dL monoclonal protein on SPEP,
and bone marrow biopsy demonstrated 15% plasma
cells with in situ hybridization showing polytypic
plasma cells. This treatment was followed by an
autologous stem cell transplant after melphalan. Her
initial posttransplant studies completed 10 weeks
after her transplant revealed a 0.38 g/dL paraprotein
and undetectable serum free kappa light chains.
Follow-up studies performed 5 months posttransplant
revealed a persistent 0.36 g/dL paraprotein band in
the beta-1 region (which was also the nadir), normal
urine protein electrophoresis, normal serum free
kappa light chains, normal quantitative IgA, and a
bone marrow aspirate that revealed only occasional
plasma cells with no kappa or lambda light chain
restriction.
Eight months after transplant, the patient returned
with cough, shortness of breath, night sweats, and
fatigue. She was hypoxemic on room air with an
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Figure 1. Posteroanterior chest radiograph reveals innumerable nodules in perihilar distribution with basilar predominance. Perihilar stripe and hilar contours appear normal,
arguing against lymph node enlargement. No pleural fluid is
evident.
oxygen saturation of 87%. Chest x-rays demonstrated
multiple pulmonary nodules in a perihilar distribution
(Figure 1). A noncontrast chest computed tomography scan revealed innumerable noncalcified bilateral
pulmonary nodules clustered about the airways
(Figures 2 and 3). Most of these nodules were 3-5
mm but some exceeded 10 mm in maximal diameter.
Material obtained from a bronchoscopy with transbronchial brushing and transbronchial biopsies revealed neoplastic plasma cells positive for CD138 and
CD56 and negative for CD20 and cyclin D1 (Figure 4).
Immunostaining showed a kappa light chain restricted plasma cell population consistent with plasma cell
neoplasm. Skeletal survey disclosed multiple small
lucencies in the calvarium that were unchanged.
There were no new lytic lesions. SPEP revealed a
1.55 g/dL paraprotein band (IgA kappa by immunofixation) in the beta-1 region. Serum free kappa light
chains measured 5.43 mg/dL with a kappa to lambda
free light chain ratio of 5.62. Quantitative IgA was
1,650 mg/dL. A bone marrow biopsy contained 2%3% plasma cells, with in situ hybridization for kappa
and lambda showing a polytypic plasma cell population.
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Figure 4. Right middle lobe transbronchial biopsy demonstrating plasma cells (hematoxylin and eosin stain magnified
4003). The neoplastic cells were positive for CD138 and
CD56.
Figure 2. Computed tomographic multiplanar image reconstructed in the coronal plane at the level of the carina reveals
multiple pulmonary nodules in perihilar distribution, corresponding to the abnormality seen on frontal chest radiograph.

After her pulmonary relapse, the patient restarted
treatment and received bortezomib, dexamethasone,
and lenalidomide. After 2 cycles, her pulmonary
symptoms and hypoxemia resolved. Chest x-rays at
that time demonstrated total resolution of her pulmonary nodules within 6 weeks after her initial presentation. Serum protein electrophoresis and serum
immunofixation detected no monoclonal proteins.
The quantitative IgA and free light chain ratio returned
to normal. She attained at least a very good partial
response with no detectable paraprotein markers. A
bone marrow biopsy has not been repeated. She was
treated with 2 additional cycles of bortezomib,
dexamethasone, and lenalidomide and has subsequently remained on maintenance lenalidomide with
no recurrence of her paraprotein.

DISCUSSION

Figure 3. High-resolution computed tomography image with
0.625 mm craniocaudal thickness and high spatial frequency
reconstruction algorithm reveals subpleural location of some
nodules. Pulmonary vascular margins are smooth, excluding
perivascular nodules. The presence of subpleural nodules
and the absence of beaded vascular margins argue for
random nodular distribution due to hematogenous dissemination.
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Plasmacytomas are tumors composed of clonal
plasma cells. They can occur both within the bones
(plasmacytomas of the bone) or outside the bones
(extramedullary plasmacytomas). At diagnosis of
multiple myeloma, the incidence of extramedullary
disease is reported to be from 7% to 19%.4,5 Another
6% to 20% of patients subsequently develop plasmacytomas.4-6 Rates of extramedullary disease at relapse ranging from 20% to 37% have been described
in patients following allogeneic transplantation with
dose-reduced intensity conditioning.7,8 The frequency
of extramedullary involvement in patients who relapsed after myeloablative allogeneic transplantation
was similar at 32%.9 Reports of extramedullary
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relapse rates after autologous stem cell transplantation are lower at 9% to 14%.9-11 Although the reason
for the lower incidence following autologous stem cell
transplant compared to allogeneic stem cell transplant is unknown, possible explanations include
differences in patient and disease characteristics or
because the graft versus myeloma effect is more
effective on bone marrow than at extramedullary
sites.12
Extramedullary plasmacytomas may occur as a
consequence of several factors, including local
growth, hematogenous spread, or invasive or surgical
procedures.12 Sites of hematogenous spread include
the subcutaneous tissues, skin, liver,13 breast,14
kidney,15 lymph nodes,16 and central nervous system.17 Pulmonary plasmacytomas are rare. One
review of 958 patients with multiple myeloma found
that 46% of these patients had thoracic skeletal or
pleuropulmonary abnormalities or both.18 In this
series, 11 patients developed extramedullary plasmacytoma in the thorax and 4 had diffuse infiltrates
thought to be caused by plasma cell infiltrates (biopsy
proven in 1). Patients with pulmonary plasmacytomas
are infrequently described, but cases involving a
solitary nodule, interstitial infiltrates,19 bilateral pulmonary nodules,20 and diffuse alveolar infiltrates 21 have
been reported, often associated with bone marrow
involvement. Some reports suggest pulmonary involvement is frequently associated with rapidly progressive disease.
Our patient with multiple myeloma after autologous stem cell transplantation had a recurrence with
innumerable bilateral pulmonary nodules without
evidence of disease progression elsewhere. The
random distribution of nodules, including the subpleural location as well as the intrapulmonary nodules
that do not conform to the vascular margins, is a
pattern typically seen in hematogenous dissemination
of disease.

CONCLUSION
This case is remarkable for both the radiographic appearance of the pulmonary involvement, as
well as the rapid resolution of these findings after 2
cycles of treatment that included newer biologic
agents. Also of interest is the deep response
obtained and maintained utilizing bortezomib, dexamethasone, and lenalidomide with maintenance
lenalidomide.
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