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In the past decade, the serum free light chain (FLC) immunoassays have become widely available enabling greater sensitivity in the
diagnosis andmanagement ofmonoclonal light chain diseases. Here, we describe a rare case of serum free light chain onlymyeloma
with cytoplasmic IgM. A 75-year-old woman presented with a progressively worsening lumbosacral pain. FDG PET/CT images
showed increased FDG uptake in the sacral mass, vertebral bodies, and ribs. Laboratory data found hypogammaglobulinemia
and the bone marrow aspirate revealed only 2.2% of plasma cells. The serum and urine protein electrophoresis did not detect
a monoclonal band. However, the serum FLC immunoassays reported an abnormal kappa/lambda ratio (0.001) indicating the
presence of monoclonal lambda FLC. The sacral tumor biopsy revealed proliferation of plasma cells and immunohistochemical
staining showed that the plasma cells were positive for CD138, IgM, and lambda light chain but negative for CD20. This case may
have previously been described as a nonsecretory IgM myeloma but recently would be identified as free light chain only myeloma.
The immunohistochemical and genetic features of the clonal plasma cells in free light chain only myeloma need to be further
investigated to better understand the relevance and incidence of this myeloma type.

1. Introduction

During the past decade the serum free light chain (FLC)
immunoassays have becomewidely available enabling greater
sensitivity in the diagnosis and management of monoclonal
light chain diseases [1, 2].These assays have proved to be par-
ticularly beneficial for the detection of monoclonal FLCs in
patients previously considered to be nonsecretory according
to electrophoresis [3]. Such patients can now be reclassified
as measurable serum free light chain only myeloma [4, 5].
A recent study by the Asian Myeloma Network reported
that light chainmyeloma and nonsecretorymyeloma account
for approximately 18% and less than 2% of all myelomas,
respectively [6]. Furthermore, the diagnostic performance of
the serum FLC immunoassays and immunohistochemistry
has been evaluated in patients with IgM paraproteinemia,
particularly Waldenström’s macroglobulinemia (WM) and

IgM monoclonal gammopathy of undetermined significance
(MGUS). There have been very few cases of myeloma with
cytoplasmic IgM documented [7–9]. Here, we present a
very rare case of serum free light chain only myeloma
with cytoplasmic IgM. This diagnosis was confirmed by
immunohistochemistry, serum FLC immunoassays, mag-
netic resonance imaging (MRI), and 18F-fluorodeoxyglucose
(FDG) positron emission tomography/computed tomogra-
phy (PET/CT) imaging.

2. Case Presentation

A 75-year-old woman presented with a 6-month history of
progressively worsening lumbosacral pain. Shewas suspected
of having myeloma or metastatic bone disease, based on
both CT and MRI scans. The CT scan images revealed
osteolytic lesions in the ribs and the sacrum without
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hepatosplenomegaly and lymphadenopathy. The MRI of the
lumbosacral spine revealed a heterogeneously enhancing,
destructive sacral mass, with focal and diffuse infiltration of
the lumbar vertebrae. The laboratory blood values were as
follows: hemoglobin of 9.5 g/dL, red blood cells of 2.62 ×
1012/L, white blood cells of 3.4 × 109/L, platelets of 150 ×
109/L, total protein of 5.23 g/dL (normal range, 6.30–8.20),
albumin of 3.39 g/dL (normal range, 4.20–5.40), and ele-
vated 𝛽2-microglobulin of 4.5mg/L (normal range, 0.8–2.4).
There was no evidence of a monoclonal protein (M-protein)
detected by either serum or urine immunoelectrophoresis
and the immunoglobulin concentrations were low, indi-
cating hypogammaglobulinemia: IgG: 435mg/dL (normal
range, 870–1700), IgA: 16mg/dL (normal range, 110–410),
IgM: 11mg/dL (normal range, 34–250), and IgD: 0.6mg/dL
(normal range, 0–9). In view of the diagnostic difficulties,
serum FLCmeasurements were requested, with the following
results: 𝜅 FLC concentration of 1.3mg/L (normal range, 3.3–
19.4);𝜆FLC concentration of 1030.0mg/L (normal range, 5.7–
26.3); and serum 𝜅/𝜆 ratio of 0.001 (normal reference range,
0.26–1.65) (Figure 1). These results indicated the presence
of monoclonal 𝜆 FLCs, and a diagnosis of myeloma was
considered. However, the bone marrow aspirate revealed
infiltration with only 2.2% of plasma cells and the chromo-
somal analysis demonstrated a normal 46,XX karyotype. 18F-
FDGPET/CTwas performed in order to clarify the diagnosis.
It highlighted multiple areas of anomalous concentration
of 18F-FDG in the sacrum, iliac bone, pubic, ribs, bilateral
femora, and the vertebrae at C2, Th9, Th10, L1, and L2, with
a standard uptake value (SUV) between 3.7 and 17.6 (Figures
2(a) and 2(d)). These findings were considered indicative of
neoplastic disease and a tissue biopsy was recommended.The
sacral tumor open biopsy was performed by an orthopedic
surgeon. Hematoxylin and eosin-stained sections of the
biopsy specimen revealed marked proliferation of plasma
cells and immunohistochemical staining showed that the
plasma cells were positive for CD138, IgM, and 𝜆 light chain
but negative for CD20, CD3, IgG, IgA, IgD, and 𝜅 light chain
(Figures 3(d)–3(j)). Due to the identification of cytoplasmic
IgM, genetic analysis was performed on paraffin-embedded
biopsy specimens to rule out WM and IgM MGUS. The
MYD88 L265P mutation has been reported to be expressed
in both WM and IgM MGUS patients but not myeloma
[10]. In the biopsy specimen, MYD88 L265P mutation was
not detected by real-time allele-specific polymerase chain
reaction (AS-PCR) assays. These results supported the fact
that this case was neither WM nor IgM MGUS. Therefore,
a diagnosis of MMwas confirmed (Durie-Salmon stage IIIA,
International Staging System II). The patient was treated ini-
tially with ROAD (ranimustine, vincristine, melphalan, and
dexamethasone) regimen as the alkylating agent ranimustine
(approved for use in Japan) has been reported to have
tolerable side effects [11]. Following 2 cycles of ROAD therapy,
her general condition and lumbosacral pain improved. Her
disease progression was monitored serially using the serum
FLC immunoassays, which showed a reduction in the 𝜆 FLC
concentration from 1030mg/L at diagnosis (May 2012) to
19.7mg/L (August 2012). She achieved a very good partial

remission (VGPR), defined as a >90% decrease in the dFLC
(difference between involved and uninvolved serum FLC lev-
els) [12]. In April 2013, radiographs revealed an undisplaced
pathological fracture of the right upper arm bone. A second
bone marrow aspirate was also normal with 3.2% infiltration
of plasma cells; however the bonemarrow clot section identi-
fied a microcluster infiltration of plasma cells (Figures 3(a)–
3(c)). At this time, the serum 𝜆 FLC levels had increased to
422.0mg/L and the 𝜅/𝜆 ratiowas abnormal (0.004) indicating
the return of themonoclonal disease. In agreementwith these
results, a coronal PET/CT scan highlighted multiple foci of
metabolic activity and confirmed the clinical relapse (Figures
1, 2(b), and 2(e)). The patient was treated with a regimen
of lenalidomide/dexamethasone (LEN/DEX) every 4 weeks.
In July 2013, the serum 𝜆 FLC concentration normalized
(20.1mg/L) alongside the 𝜅/𝜆 ratio (0.562). In February 2014,
10 months following the initiation of LEN/DEX therapy, the
PET/CT images showed complete resolution of themetabolic
activity, indicating successful treatment, with the SUV max
between 1.8 and 2.3 within the stable lytic bone lesions. At
this time, the patient achieved a stringent complete response
(sCR) by serum FLC immunoassay, correlating with the
PET/CT images (Figures 1, 2(c), and 2(f)).

3. Discussion

It is noteworthy that there were two significant findings in
our case. Firstly, the sacral tumor biopsy revealed marked
proliferation of plasma cells and the immunohistochemical
staining of the clonal plasma cells were positive for both 𝜆
light chain and IgM. Secondly, the bone marrow aspirate
was unable to detect the clonal plasma cells even though
the CT, MRI, and PET/CT showed the presence of multiple
anomalous bone lesions.

In this case, although anM-protein could not be detected
by serum or urine electrophoresis, the serum FLC assay
detected elevated 𝜆 FLCs and an abnormal 𝜅/𝜆 FLC ratio
indicating the presence of monoclonal 𝜆 FLCs. Significantly,
immunohistochemical studies on the sacral tumor biopsy
demonstrated the presence of cytoplasmic IgM in the plasma
cells, indicating immunoglobulin synthesis. Therefore, the
clonal plasma cells produced both FLC and IgM but only
the FLCs were detected in the serum. Although our case
may have previously been described as a nonsecretory IgM
myeloma, the diagnosis of “measurable serum free light chain
only myeloma with cytoplasmic IgM” is more appropriate [4,
5]. There have been very few cases of plasma cell neoplasms
with cytoplasmic IgM described. However, one such example
was a case of nonsecretory plasma cell leukemia/myeloma
that expressed IgM heavy chain but was negative for 𝜅
and 𝜆 light chains by immunostaining, with no detectable
serum IgM paraprotein [7–9]. IgM myelomas are rare and
account for 0.3% of all myelomas and 1.2% of patients
with all IgM paraproteinemia, which include WM, B-cell
lymphoma, MGUS, IgM myeloma, 𝜇-heavy chain disease,
and lymphoproliferative disorders [13, 14]. In such cases,
immunohistochemistry can be an important tool to help
distinguish myeloma from these other neoplasms, in partic-
ular WM [15]. In our case, CD20, which is a characteristic



Case Reports in Hematology 3

0.001

0.01

0.1

1

10

100

1000

d FLC

ROAD

ROAD

ROAD

Ranimustine
Vincristine
Melphalan
Dexamethasone

LEN/DEX
Lenalidomide
Dexamethasone

sCR
metabolic
resolution

VGPR

𝜅/𝜆 ratio

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

LEN/
DEX

(m
g/

L)

8mg/day × 6 days
40mg/day × 4 days × 3

40mg/day × 1

1.2mg/day × 1

relapse
2nd admission

1st admission

15mg or 20mg/day × 21days
12mg/day × 1 × 4

Normal range 𝜅/𝜆 ratio

M
ay

1
2

Ju
ne

1
2

Ju
ly
1
2

Au
gu

st
1
2

Se
pt

em
be

r1
2

O
ct

ob
er

1
2

N
ov

em
be

r1
2

D
ec

em
be

r1
2

Ja
nu

ar
y
1
3

Fe
br

ua
ry

1
3

M
ar

ch
1
3

Ap
ril

1
3

M
ay

1
3

Ju
ne

1
3

Ju
ly
1
3

Au
gu

st
1
3

Se
pt

em
be

r 1
3

O
ct

ob
er

1
3

N
ov

em
be

r 1
3

D
ec

em
be

r 1
3

Ja
nu

ar
y
1
4

Fe
br

ua
ry

1
4

M
ar

ch
1
4

Ap
ril

1
4

Figure 1: Clinical course of the patient and response to treatment. Difference between involved and uninvolved free light chain (dFLC) and
𝜅/𝜆 ratio are reported in the graph alongside the clinical course and treatment regimens.
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Figure 2: Coronal and axial fused 18F-FDGPET/CT images. (a) Initial diagnosis ofmyeloma,multiple foci ofmetabolic activity. (b) Extension
of lesions andnew lesions following relapse. (c)Completemetabolic resolution ofmyeloma. (d) In initial diagnosis ofmyeloma, PET/CT image
shows 18F-FDG avid lytic lesions sacrum and iliac bone involvement. (e) In relapsedmyeloma, PET/CT image shows developed 18F-FDG avid
iliac and sacral bone lesions. (f) After 10 months undergoing LEN/DEX therapy, PET/CT image shows complete resolution of the metabolic
activity.
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Figure 3: Bone marrow and specimen from the sacral mass. ((a), (b)) Immunostaining for CD138 in the bone marrow clot section
showing microcluster infiltration of plasma cells (x40, x200). (c) Bone marrow aspiration smear showing atypical plasma cells (May-
Giemsa stain x600). ((d)–(j)) Specimen of sacral mass. (d) Hematoxylin and eosin (H&E) stain showing diffuse infiltration of plasma cells.
Immunohistochemical stain showing (f) IgM+, (h) lambda light chain+, (i) CD138+, (e) IgG−, (g) kappa light chain−, and (j) CD20−.

immunophenotype for WM, was negative. It has been noted
that typical clinical features, such as lytic bone lesions in
myeloma or organomegaly in WM, are not always present to
help with the distinction and therefore additional diagnostic
tools are necessary for a definitive diagnosis of myeloma
[16]. MYD88 L265P mutation is a potential new biomarker
with diagnostic, prognostic, and possible therapeutic impli-
cations. By means of AS-PCR, theMYD88 L265Pmutation is
detectable in 93% of patients withWM and in 54%with IgM-
MGUS but is absent in myeloma samples [10]. In our case,
MYD88 L265P mutation was not detected. Taken together,
these results were consistent with a diagnosis of MM.

The second significant finding was that althoughmultiple
bone lesions were detected by PET/CT and the sacral tumor
biopsy revealed proliferation of plasma cells, repeat bone
marrow aspirates showed only 2-3% of plasma cells. There
could be a number of reasons for this discrepancy including
the effect of blood dilution, marrow fibrosis, or sample
clotting [17]. However, in our case the normal aspirates
were most likely due to focal disease distribution. This was
illustrated by the CD138 immunohistochemical staining of
the bone marrow clot section.This highlighted microclusters
of plasma cells, more resembling an aspirate from an MGUS
patient [17]. Furthermore, theMRI scans identified neoplastic
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lesions that were very heterogeneous and were composed of
small clusters, large clusters, and expansile masses of plasma
cells.This case highlights the fact that a bonemarrow aspirate
alone may be insufficient to confirm a diagnosis of myeloma
and a biopsy should be considered in plasma cell disorders.

4. Conclusion

Our case was diagnosed as “serum free light chain only
myelomawith cytoplasmic IgM,” and confirmed the existence
of a rare myeloma type. The immunohistochemical and
genetic features of the clonal plasma cells in free light only
myeloma need to be further investigated to better understand
the relevance and incidence of this myeloma type.

Consent

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Authors’ Contribution

Hideaki Ebana and Masayuki Mita wrote the paper and
provided patient treatment. Ken-ichi Nakamura provided
patient treatment. Yoshihiro Nozawa performed the patho-
logical and immunohistochemical examinations. Ritsuko
Seki examinedMyD88 L265Pmutation used by real-timeAS-
PCR assay. All authors read and approved the final paper.

References

[1] A. R. Bradwell, H. D. Carr-Smith, G. P.Mead et al., “Highly sen-
sitive, automated immunoassay for immunoglobulin free light
chains in serum and urine,”Clinical Chemistry, vol. 47, no. 4, pp.
673–680, 2001.

[2] A. Dispenzieri, R. Kyle, G. Merlini et al., “International Mye-
lomaWorking Group guidelines for serum-free light chain ana-
lysis in multiple myeloma and related disorders,” Leukemia, vol.
23, no. 2, pp. 215–224, 2009.

[3] M. Drayson, L. X. Tang, R. Drew, G. P. Mead, H. Carr-Smith,
and A. R. Bradwell, “Serum free light-chain measurements for
identifying andmonitoring patients with nonsecretorymultiple
myeloma,” Blood, vol. 97, no. 9, pp. 2900–2902, 2001.

[4] S. Lonial and J. L. Kaufman, “Non-secretory myeloma: a clini-
cian’s guide,” Oncology, vol. 27, pp. 924–928, 930, 2013.

[5] M. A. Dimopoulos, E. Kastritis, and E. Terpo, “Non-secretory
myeloma: one, two, or more entities?” Oncology, vol. 27, pp.
930–932, 2013.

[6] K. Kim, J. H. Lee, J. S. Kim et al., “Clinical profiles of multiple
myeloma in Asia: an AsianMyeloma Network study,” American
Journal of Hematology, 2014.

[7] R. B. Lorsbach, E. D. Hsi, A. Dogan, and F. Fend, “Plasma cell
myeloma and related neoplasms,” American Journal of Clinical
Pathology, vol. 136, no. 2, pp. 168–182, 2011.

[8] Q. Bashir, C. Lee, R. W. Stuart, M. L. Smith, J. Ryder, and R.
Gonzalez, “Phenotypic evolution ofWaldenstrom's macroglob-
ulinemia to extramedullary plasmacytoma,” Journal of Clinical
Oncology, vol. 26, no. 14, pp. 2408–2410, 2008.

[9] V. R. Bhatt, S. Murukutla, M. Naqi et al., “IgM myeloma
or Waldenstrom’s macroglobulinemia is the big question?”
Maedica, vol. 9, no. 1, pp. 72–75, 2014.

[10] L. Xu, Z. R. Hunter, G. Yang et al., “MYD88 L265P in Walden-
ström macroglobulinemia, immunoglobulin M monoclonal
gammopathy, and other B-cell lymphoproliferative disorders
using conventional and quantitative allele-specific polymerase
chain reaction,” Blood, vol. 121, no. 11, pp. 2051–2058, 2013.

[11] M. Wada, H. Mizoguchi, S. Kuriya et al., “Induction therapy
consisting of alternating cycles of ranimustine, vincristine,
melphalan, dexamethasone and interferon a (ROAD-IN) and
a randomized comparison of interferon a maintenance in mul-
tiple myeloma: a co-operative study in Japan,” British Journal of
Haematology, vol. 109, no. 4, pp. 805–814, 2000.

[12] S. V. Rajkumar, J. Harousseau, B. Durie et al., “Consensus
recommendations for the uniform reporting of clinical trials:
report of the International Myeloma Workshop Consensus
Panel 1,” Blood, vol. 117, no. 18, pp. 4691–4695, 2011.

[13] C.Morris, M. Drake, J. Apperley et al., “Efficacy and outcome of
autologous transplantation in rare myelomas,” Haematologica,
vol. 95, no. 12, pp. 2126–2133, 2010.

[14] O. Annibali, M. T. Petrucci, P. del Bianco et al., “IgM multiple
myeloma: report of four cases and review of the literature,”
Leukemia and Lymphoma, vol. 47, no. 8, pp. 1565–1569, 2006.

[15] S. Feyler, S. J. M. O’Connor, A. C. Rawstron et al., “IgM mye-
loma: a rare entity characterized by a CD20-CD56-CD117-
immunophenotype and the t(11,14),” British Journal of Haema-
tology, vol. 140, no. 5, pp. 547–551, 2008.

[16] S. R. Schuster, S. V. Rajkumar, A. Dispenzieri et al., “IgMmulti-
ple myeloma: disease definition, prognosis, and differentiation
from Waldenstrom's macroglobulinemia,” American Journal of
Hematology, vol. 85, no. 11, pp. 853–855, 2010.

[17] A. P. Ng, A. Wei, D. Bhurani, P. Chapple, F. Feleppa, and S.
Juneja, “The sensitivity of CD138 immunostaining of bonemar-
row trephine specimens for quantifyingmarrow involvement in
MGUS and myeloma, including samples with a low percentage
of plasma cells,”Haematologica, vol. 91, no. 7, pp. 972–975, 2006.


