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ABSTRACT

Myeloma is the neoplastic proliferation of plasma cells. The peak age of onset of this disease is
the seventh decade, and it is rare in young patients. Myeloma usually presents as lytic lesions
in axial bones and rarely present as a joint disease. Usually, the tumor cells secrete monoclonal
immunoglobulins. Non-secretory myeloma is a rare clinical entity. The incidence of light-chain
myelomais 16 — 20 % among all multiple myelomas, and the more common subtype is the lambda
chain type. We present a case of kappa light chain-type myeloma in a 29-year-old male with the
presenting lesion in the right knee joint. The case is presented for its rarity due to the age of patient,

presentation, and type of myeloma.
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INTRODUCTION

Multiple myeloma (MM) is defined as a neoplastic
proliferation of plasma cells derived from a single
cell lineage (B-cell) in the marrow that characteris-
tically secretes an abnormal immunoglobulin, lead-
ing to monoclonal gammopathy. The monoclonal
immunoglobulins and most commonly IgG or IgA.
The protein is mostly represented by an intact im-
munoglobulin (heavy and light chain), or it can be
represented only by a light chain!.

The peak age of onset for MM is the seventh decade,
and it is rare in young patients. It is more commonly
reported in males than females >3. MM commonly af-
fects axial bones and can rarely manifest as joint dis-
ease?. It causes end-organ damage, which can mani-
fest as hematological, bone, or renal complications.
MM can present in a premalignant phase where clonal
plasma cells are present without end-organ damage.
Non-secretory myeloma is a rare clinical entity of MM
with proliferation of monoclonal plasma cells of the
bone marrow; however, the plasma cells do not se-
crete immunoglobulin. Light-chain myeloma (LCM)
is rare; plasma cells secrete only light chains, and it
can be either lambda or kappa light chain type3.

We present a case of light-chain MM (LCMM) in a
young male.

CASE REPORT

A 29-year-old male patient presented with pain and
swelling in the right knee joint for 3 months, with
insidious onset. The pain was dull aching, progres-
sive in nature, worse in the morning, and interfered

with his daily activities. There was no history of fever,
loss of weight, loss of appetite, generalized weakness,
headache, or hemorrhagic tendencies. Past history
and personal history were not significant. There was
no history of drug intake for long duration.

General physical examination was within normal lim-
its. Local examination of the right knee joint re-
vealed swelling, increased temperature, and tender-
ness. Swelling measured approximately 5x3 cm over
the distal thigh (medial femoral condyle). Restriction
of movement was noted. Other bony prominences
were palpable. Ankle and toe movement was normal.
Pulse and sensation distal to the knee joint were nor-
mal. Systemic examination was within normal limits.
Hematological investigation revealed hemoglobin 12
gm/dl, red blood cell (RBC) count 3.65 million/cu
mm, PCV 34%, platelet count 1.35 lakh/mm?3, and
ESR 35 mm/hour. White blood cell (WBC) param-
eters were within normal limits. Peripheral blood
smear showed a normocytic normochromic blood
picture. Liver function tests (LFTs) were within nor-
mal limits, except for serum globulin, which was 2.70
g/dl. Renal function test (RFT), serum electrolytes,
and serum calcium were within normal limits. C-
reactive protein (CRP) was negative.

Radiograph of the right knee joint showed lytic lesions
in the lower part of femur and upper end of tibia and
fibula (Figure 1 a). Skull X-ray showed lytic lesions
(Figure 1 b). X-ray of the left humerus showed lytic
lesions (Figure 1 c). Magnetic resonance imaging
(MRI) of the right knee joint showed a hyperintense
lesion with its epicenter in the medullary space of the

Cite this article : Choudhary N, Raju K, Shanthappa A H, Prasad C R, Agarwal S. Light-Chain Multiple
Myeloma Presenting as a Bone Tumor in the Right Knee Joint — a Case Report. Biomed. Res. Ther.;

9(9):5272-5277.

5272


https://orcid.org/0000-0003-1090-0558
http://www.biomedpress.org/
https://crossmark.crossref.org/dialog/?doi=10.15419/bmrat.v9i9.764&domain=pdf&date_stamp=2022-9-30
http://www.bmrat.org/index.php/BMRAT/article/view/764

Biomedical Research and Therapy 2022, 9(9):5272-5277

(c)

(b)

Figure 1: Radiograph of knee showing the lytic lesion in the distal femur and proximal tibia and fibula (a).
X-ray skull showing lytic lesions (b). X-ray left humerus showing lytic lesions (c).

meta-epiphyseal region of distal femur and proximal
tibia and fibula.

Fine-needle aspiration (FNA) of the right distal femur
yielded scanty hemorrhagic material. Microscopy
showed a highly cellular smear; cells were discohe-
sive, arranged in singles, and had features of plasma
cells (Figure 2). The cytological features were sug-
gestive of a plasma cell disorder. Tru-Cut biopsy of
the swelling in the right distal femur was performed.
Grossly, the tissue was multiple, linear, grey-white to
grey-brown, soft tissue bits that altogether measured
1x0.5 cm. Microscopy revealed fragments of fibro-
collagenous tissue and plasma cells in sheets, similar
to the FNA smears. The features of the Tru-Cut biopsy
were suggestive of a plasma cell disorder. Urine for
Bence-]Jones protein was positive.

The blood sample was subjected to serum protein
electrophoresis and was normal; no M-spike was
noted on electrophoresis (Figure 3). Bone marrow
aspiration of the right posterior superior iliac spine
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was performed. It showed hypercellular marrow, and
the myeloid-erythroid ratio was 2:1. Cells of ery-
throid series showed normal maturation. The differ-
entials of cells of myeloid series were: promyelocytes
4%, myelocytes 5%, metamyelocytes 0%, neutrophils
10%, lymphocytes 5%, eosinophils 0%, band forms
15%, and plasma cells 61%. Megakaryocytes were
normal in number and morphology. Therefore, the
bone marrow study showed features consistent with
plasma cell disorder.

Free light-chain assay (FLCA) was performed with a
blood sample and showed free kappa light chains of
16,100 mg/L (normal range 3.3 - 14.40 mg/L) and free
lambda chains 7.80 mg/L (normal range 5.76 — 26.30
mg/L), with a kappa-lambda ratio of 2064.103 (Nor-
mal range 0.26 - 1.65).

Based on the microscopic features of the FNA smears,
Tru-Cut biopsy findings, bone marrow aspiration
smears, and the presence of Bence-Jones protein in
the urine, as per the Durie and Salmon criteria?,
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Figure 2: FNA smear showing highly cellular smear having discohesive plasma cells arranged in singles.
(MGG X100)

Figure 3: Serum protein electrophoresis graph which was normal.
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a diagnosis of MM was proposed. Considering the
markedly increased levels of serum free kappa light
chains and elevated kappa-to-lambda ratio, a final di-
agnosis of LCM/Bence-Jones myeloma was proposed.

DISCUSSION

Myeloma is a hematological malignancy involving
monoclonal plasma cell proliferation that invades the
bone marrow. The annual incidence of MM is 7.74
per 100,000 population 4-6_ 1t is twice as common in
African Americans than in Caucasians. MM occurs
most often in people over the age of 60 years. The age
at diagnosis is usually 70 years. About 2% of cases oc-
cur in people under 40 years of age. MM has a slight
male predilection. Risk factors for MM include expo-
sure to radiation, chemicals, asbestos, benzene, pesti-
cides, and chemicals used in the rubber industry and
wooden products in carpentry. People with a history
of a solitary plasmacytoma of the bone are at higher
risk for developing MM 7. Patient with a low concen-
tration of M protein in the serum have a 1 - 2% chance
of developing myeloma®. In the present case, the pa-
tient was a 29-year-old male with no history of expo-
sure to risk factors or any predisposing disorders.
MM is usually preceded by a premalignant stage
known as monoclonal gammopathy of undetermined
significance (MGUS). MGUS presents with detection
of M-protein without a plasma cell or lymphoprolifer-
ative disorder. The features of MGUS are: M-protein
< 3 g/dL, less than 10% plasma cells in bone mar-
row, absence or small quantity of M-protein in the
urine, absence of lytic bony lesions, anemia, hypercal-
cemia, renal insufficiency, and stability of M-protein
over time. The majority of cases of MM initiate from
non-IgM MGUS, and 20% of cases initiate from light-
chain MGUS*. In the present case, plasma cells were
>60% in bone marrow aspiration, and lytic lesions
were noted on skull X-ray.

MM typically presents with bone disease includ-
ing bone pain, pathological fractures, spinal cord
compression, renal function impairment, anemia,
hypocalcemia, persistent bacterial infection (usually
Streptococcus pneumonia), and generalized weak-
ness. The most common among these presentations
is bone pain, and it is seen in approximately 70% of
patients presenting with lower back pain. MM can
rarely manifest as joint disease; 30% of cases manifest
with pathological fracture and 20% with renal failure.
Approximately 30% of MM cases are detected inci-
dentally during routine blood investigations>’. The
patient in the present case presented with pain and
swelling of the right knee joint in addition to mild
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thrombocytopenia, mildly elevated ESR, and without
characteristics rouleux formation on peripheral blood
smear. Serum calcium and creatinine levels were nor-
mal.

MM distinctively involves the presence of clonal
plasma cells in the marrow that characteristically se-
crete an abnormal immunoglobulin (most commonly
IgG followed by IgA), leading to monoclonal gam-
mopathy. The serum protein is represented by an in-
tactimmunoglobulin (heavy and light chain), or it can
be represented by only a light chain!. Serum protein
electrophoresis shows a narrow peak most commonly
in the region of y-globulin in case of secreting myelo-
mas*. The presence of only a light-chain monoclonal
protein is observed in 20% of myeloma cases and is
called as LCM. Around 1 — 2% of patients have non-
secretory MM with no evidence of M protein®. In the
present case, serum electrophoresis did not indicate
the presence of M protein; however, FLCA indicated
the presence of light chain.

Non-secretory myeloma (NSM) is a rare variant and
constitutes about 1% of myelomas. It usually presents
with bone pain and bone lesions. Anemia may be a
presenting feature. Serum and urine monoclonal pro-
teins are absent. Renal failure and increased calcium
levels are generally not seen. Bone marrow biopsy
must be performed in suspected cases followed by im-
munostaining on biopsy sections, which may estab-
lish the diagnosis®. Two characteristic types of NSM
have been described. In the first type, patients are
non-producers. In these patients, tumors have a de-
fect in immunoglobulin synthesis and are unable to
synthesize protein, even though they have features
of a plasma cell disorder. The other group of non-
secretory myeloma patients have tumors that produce
a protein with defective secretion .

The incidence of LCM is about 16 — 20% worldwide
among all MM patients®. LCMM has an early age
of onset. In patients diagnosed with LCMM, plasma
cells show rearrangements in the immunoglobulin
heavy chain (IgH) at the DNA level; as a result, they
are unable to produce IgH. One IgH allele has a germ-
line configuration (for the D, J, and C domains), and
the second allele participates in translocation. These
features contrast those of classical MM, where one al-
lele has a functional rearrangement, and the other al-
lele is usually involved in translocation. LCM is a ma-
lignant disease involving unusual plasma cell prolifer-
ation and secretion of free light chains (FLCs). Plasma
cell morphology varies in LCMM, from anaplasia to
a degree of maturation. Rarely, signet ring-like mor-
phology is visualized ®. In the present case, the patient
was a 29-year-old male.
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LCM presents with hypogammaglobulinemia and is
associated with Bence-Jones proteinuria. FLCA mea-
sures the free kappa-to-lambda chain ratio; the nor-
mal range is 0.26 — 1.65. If the ratio is < 0.26, the
patient has lambda-chain myeloma; patients with a
ratio >1.65 have kappa-chain myeloma*.The more
common type is lambda-chain myeloma. LCMs have
light chain deposition in various organs, including the
heart, liver, kidneys, and the integumentary and cen-
tral nervous systems. Bone involvement and systemic
light-chain AL amyloidosis (in 5 — 10% is cases) is
more frequent in cases of LCMM . In this case, blood
FLCA revealed a free kappa light chain level of 16,100
mg/L, free lambda chain level of 7.80 mg/L, and a
kappa-lambda ratio of 2064.103. Therefore, a final di-
agnosis of LCM was proposed.

LCM has poor prognosis as compared with IgA or
IgG variants. As the disease progresses, the ob-
served complications include lytic bone lesions, ane-
mia, hypercalcemia, pleural effusion, extramedullary
plasmacytoma, increased LDH level, elevated serum
FLC level, and higher international staging system
scores. Some patients can also develop Polyneuropa-
thy, Organomegaly, Endocrinopathy, Monoclonal
gammopathy, Skin changes (POEMS) syndrome. Re-
nal involvement is more common in LCMM than
in other variants of MM due to the circulating FLC,
which causes tubular nephropathy. Very rare clinical
presentations in LCMM include liver plasmacytoma
and epidural plasmacytoid tumor. LCM can progress
to secondary plasma cell leukemia with peripheral
blood eosinophilia. This progression is thought to be
triggered by functional or genetic alterations. LCMM
is the third most common type of MM and is associ-
ated with poor prognosis. The overall poor survival
is linked to skeletal destruction and lack of differen-
tiation>%10, The patient in this case presented with
multiple lytic bone lesions. The biochemical inves-
tigations, including serum calcium and serum cre-
atinine, were normal, except for a mild decrease in
serum globulin levels, indicating no significant end-
organ damage.

When there is clinical suspicion of MM, serum
protein electrophoresis, serum immunofixation, and
serum FLCA should be evaluated for detection of M
protein®. Initial bone marrow studies at the time of
diagnosis should incorporate fluorescent in situ hy-
bridization (FISH) to detect translocations t(14;16),
t(6;14), t(14;20) t(11;14), and t(4;14). Conventional
karyotyping has some value in detecting hypodiploidy
and deletion 13; however, FISH is required for risk
stratification. Gene expression profiling (GEP) has

added prognostic utility. Radiological investigation
of the skeleton is essential for assessing the extent

of the bone disease. Serum and urine protein elec-
trophoresis is utilized to monitor M-protein level for
assessing treatment response. Serum FLCA is utilized
to monitor patients with MM who lack a measurable
M protein, especially to diagnose LCMM?. In the
present case, FNA, bone marrow aspiration, and Tru-
Cut biopsy revealed plasma cells in sheets, favoring a
plasma cell dyscrasia; however, serum electrophoresis
did not show an M spike. FLCA helped to reach the
diagnosis. Molecular genetics investigations were not
conducted due to non-availability of the facilities.

CONCLUSION

Absence of M protein in the serum and urine does not
rule out a diagnosis of MM. Instead, diagnosis of other
types of myelomas, such as LCM and NSM, should
be considered in patients with characteristic labora-
tory or radiological investigations and clinical presen-
tation. FLCA and estimation of free kappa-lambda
light-chain ratio helps in reaching a specific diagno-
sis.
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