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Introduction

Multiple myeloma is a malignant neoplasm of plasma cells 
that leading to several symptoms such as lytic bone lesions, 
anemia, renal disease and hypercalcemia (1). Lymphedema 
is due to congenital or secondary causes that obstruct the 
return of lymphatic fluid, leading to local tissue edema. 
The main symptoms are edema and paresthesia, which 
can lead to complications such as secondary infection, 
lymphatic leakage, and skin fibrosis (2). The current study 
presents a rare case of a 78-year-old woman suffered from 
multiple myeloma, presenting with the initial manifestation 
of massive limb lymphedema, and reviews the relevant 

literature. We present the following article in accordance 
with the CARE reporting checklist (available at http://
dx.doi.org/10.21037/tcr-20-3143).

Case presentation

A 78-year-old female presented a 6-month history of 
progressive limb edema and accompanied by joint pain 
over the knees was admitted to our hospital. All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
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was obtained from the patient.
Physical examination showed massive, firm and non-

pitting edema of the arms and legs. Routine blood testing 
showed mild anemia and normal results for leukocytes and 
platelets. Blood chemistry results showed concentration of 
globulin was normal but albumin was at a below normal 
concentration of 25.5g/L (normal range, 35–55g/L). 
Immunoglobulin G (IgG) level was 2,030 mg/dL (normal 
range, 800–1,800 mg/dL), while other immunoglobulins 
were below the normal concentrations. Lambda globulin 
levels from blood and urine was 1,250 mg/dL (normal 
range, 269–638 mg/dL) and 222 mg/dL (normal range, 0– 
5 mg/dL) respectively. Arteriovenous ultrasound of lower 
extremities showed no signs of deep vein thrombosis or 
reflux. Abdominal ultrasound and computed tomography 
(CT) showed no abdominal or pelvic masses. Magnetic 
resonance (MR) lymphangiography revealed severe 
lymphedema in lower extremities and slightly enlarged 
lymph nodes in groin (Figure 1A) .  Serum protein 
electrophoresis showed a sharp peak in the γ fragment, 
which was identified as IgG λ by immunofixation. The ratio 
of abnormal plasma cells in the bone marrow accounted 
for 13% (Figure 1B). Flow cytometric analysis showed the 
immunophenotype of abnormal plasma cells was CD38, 
CD138 and CD56 positive. In addition, 1q21 amplification 
and deleted in lymphocytic leukemia 1 (13q14) were 
observed in this patient by fluorescent in situ hybridization 
(FISH). No evidence of osteolytic lesions was identified 
on bone emission computed tomography. According to 
guideline of the International Myeloma Working Group, 
symptomatic IgG lambda MM (Durie-Salmon stage II and 
International System Stage II) was diagnosed based on the 
detected values of an M-protein in the serum, clonal bone 

marrow plasma cells >10% and anemia (hemoglobin <10 
g/dL). Then the patient was treated with a chemotherapy 
regimen including bortezomib, cyclophosphamide and 
dexamethasone (VCD, bortezomib by 1.3 mg/m2 on d1, 
4, 8, 11; cyclophosphamide by 300 mg/m2 on d1, 4, 8, 
11; dexamethasone by 20 mg on d1–2, 4–5, 8–9, 11–12). 
After one cycle, IgG recovered to normal level. The 
concentration of lambda -light from blood was dropped 
to 913 mg/dL. And the patient’s edema started to relieve. 
After four cycles treatment with VCD, the concentration 
of lambda-light from blood was dropped to 675 mg/dL 
and lymphedema almost completely disappeared. And the 
patient has no serious toxic effects such as nervous system, 
diarrhea, intestinal obstruction, and herpes zoster. 

Discussion

Lymphedema was divided into primary and secondary. 
Secondary lymphedema, caused by an impairment of the 
lymphatic system due to disease or external trauma (3). 
In addition to filarial infection, lymphedema secondary 
to breast cancer is the most common and frequent in the 
world-wild (4). There is no previous report of multiple 
myeloma associated with massive lymphoedema. Several 
studies reported some risk factors in the development of 
secondary lymphedema. Reported risk factors include 
history of surgery, trauma, infection, malignant tumors, 
congenital lymphedema, obesity and traveling to filariasis 
endemic areas (3). We found no other contributing factors 
to the patient’s massive limb lymphedema except for 
multiple myeloma. The association between massive limb 
lymphedema and multiple myeloma was more consolidated, 
because the patient’s lymphedema began to resolve after 

BA

Figure 1 Severe lymphedema as the first manifestation of multiple myeloma. (A) Severe lymphedema in in both legs by Magnetic resonance 
(MR) lymphangiography. Scale bar: 20 cm. (B) Bone marrow aspiration showing diffuse infiltration of abnormal plasma cells. Bone marrow 
slices were stained by Wright-Giemsa. Inset is representative magnification image (1,000×) of the selected region.
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chemotherapy with VCD regimen and almost completely 
disappeared after 4 months.

Mechanisms of lymphedema were also unclear. 
Underlying inflammatory mechanisms should be considered 
as a potential common basis for these risk factors of 
secondary lymphedema (5). Several trials showed, oral 
sodium selenite, a nontoxic anti-inflammatory agent with 
cost-effective that can relieve lymphedema, improve the 
efficiency of physical therapy, moreover reduce the incidence 
of erysipelas (6). The inhibition of NF-kappaB (NF-κB) may 
be one major mechanism for treatment of sodium selenite 
in lymphedema (7). Many studies also consider the NF-κB 
signaling pathway is closely related with the development of 
lymphedema (8-10). The activation of NF-κB signaling in 
multiple myeloma was reported by a wide range of studies 
(11-13). NF-κB was active not only in the malignant plasma 
cell, but also in bone marrow stromal cells (14). NF-κB 
is a central signaling pathway that promotes viability of 
myeloma cell and resistance to apoptosis (15). Bortezomib, 
a proteasome inhibitor, can inhibit the activity of NF-κB 
through blocking the proteasomal degradation of IκB (16). 
In the case, patient presented with massive lymphedema as 
the first manifestation of multiple myeloma. After treatment 
with bortezomib-based chemotherapy, both myeloma 
and lymphedema began to relieve. All of these results 
suggested that NF-κB could make a key contribution to the 
pathogenesis of lymphedema in this case. This case indicated 
multiple myeloma may present atypically. We should 
consider multiple myeloma in the differential diagnosis of 
massive lymphedema, thereby prompting diagnosis early and 
treatment precisely.
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