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Dear Editor,

Multiple Myeloma (MM) is a potential thrombophilic state.

Incidence of venous thromboembolism (VTE) in MM is

variable, and can be as high as 25% with the use of

immunomodulatory drugs [1, 2]. Thrombosis has been

associated with an inferior survival in MM [3]. Commonest

presentations of VTE include lower extremity deep vein

thrombosis (DVT), catheter-related thrombosis, pulmonary

embolism, and upper limb DVT [4]. Association of cere-

bral venous thrombosis (CVT) with MM is uncommon.

A 52-year-old lady presented in the emergency depart-

ment with generalized tonic-clonic seizures. She com-

plained of headache and fatigue for 1 month. On

examination, she was in post-ictal state. Her vitals were:

blood pressure—120/80 mm hg, pulse rate—98/min, and

respiratory rate—16/min. Physical exam revealed marked

pallor, and absence of signs of dehydration. Her blood

investigations were: hemoglobin—47 g/l, white cell

counts—5.5 9 109/l, platelets—196 9 109/l, and erythro-

cyte sedimentation rate—60 mm/h (0–10 mm/h). Periph-

eral blood smear showed rouleaux formation. Serum

biochemistry was: sodium—136 mmol/l (135–145 mmol/

l), creatinine—159 lmol/l (53–106 lmol/l), calcium—

2.15 mmol/l (2.05–2.55 mmol/l), phosphorous—

1.29 mmol/l (0.74–1.72 mmol/l), total protein—74 g/l

(64–82 g/l), albumin—30 g/l (35–52 g/l), and lactate

dehydrogenase—233 U/L (\ 250U/L). Non-contrast CT

scan of the head revealed a large expansile lytic lesion at

the skull base (Fig. 1a). Magnetic resonance imaging

(MRI) of brain revealed a large heterogeneously enhancing

destructive lesion at the skull base (3.5 cm 9 3.0 cm 9

2.4 cm) involving the right occipital bone, extending to

the right temporal bone and clivus. Absent flow void was

seen in the right transverse and sigmoid sinus, which was

confirmed to be a thrombus on MR venography (Fig. 1b).

Serum protein electrophoresis and immunofixation identi-

fied a monoclonal band (1.9 g/dl, IgGj). Urine protein

electrophoresis, and Bence Jones protein testing were

unrevealing. PET-CT scan showed multiple FDG-avid

bone lesions. Serum b2-microglobulin was 4.8 mg/l. Bone

marrow aspirate showed 27% plasma cells, and trephine

biopsy revealed sheets of clonal plasma cells (Fig. 1c, d).

Conventional cytogenetics of the marrow aspirate revealed

tetrasomy of chromosomes 5, 7, 8, and 20, and Fluorescent

in situ hybridisation (FISH) was negative for high-risk

aberrations. A diagnosis of Multiple Myeloma (IgGj,

R-ISS-II) with skull base plasmacytoma, and CVT was

made. Anti-coagulation (Enoxaparin—1 mg/kg q12 h,

subcutaneous) and anti-myeloma therapy (CyBorD regi-

men: Cyclophosphamide—300 mg/m2, oral; Bortezomib—

1.3 mg/m2, subcutaneous and dexamethasone—40 mg,

oral; administered weekly as 4-weekly cycles) were initi-

ated. Patient denied autologous stem cell transplant. After

an initial overlap of 5 days with Enoxaparin, oral warfarin

was continued, maintaining a therapeutic INR between 2

and 3. Patient attained complete remission (negative serum

immunofixation,\ 5% clonal plasma cells in marrow

aspirate, and no skull base plasmacytoma on repeat MRI

scan) and recanalization of the dural venous sinuses after

12 cycles of CyBorD, following which warfarin was

stopped. Currently, she continues to be in complete

remission on 2-weekly bortezomib maintenance. Throm-

bophilia work-up done after stopping warfarin was: Protein
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C antigen—91% (70–160%), free Protein S antigen—

120% (50–130%), Leiden Factor V mutation-negative,

anti-cardiolipin/lupus anti-coagulant/anti-b2 glycoprotein-

1 antibodies- negative, antinuclear antibody-negative,

Factor VIII activity—86% (50–150%), fibrinogen—

6.47 lmol/l (5.8–11.8 lmol/l), von Willebrand antigen—

141% (47–197%). Thyroid function test was normal, and

Paroxysmal nocturnal hemoglobinuria clone was unde-

tectable. VTE has been reported in about 20% of cancer

patients, and history of malignancy increases the risk of

thrombosis by four–sevenfold [4, 5]. Haematological neo-

plasms have a similar or even higher thrombotic risk as

compared to solid cancers [1, 6]. MM and its precursor,

monoclonal gammopathy of undetermined significance are

independent risk factors for VTE [4]. Risk of both venous

and arterial thrombosis is increased in MM before diag-

nosis, during treatment, after completion of the therapy,

and at the relapse [1, 7, 8]. A population-based study

identified a 9.2-fold increased risk of DVT associated with

MM, being highest during first year following the diag-

nosis. Risk decreases to 7.5-fold and 4.1-fold after 1-year

and 10-year follow-up, respectively [9]. Etiopathogenesis

of thrombosis in MM is driven by cytokines, and unique

properties of the paraprotein (Table 1) [4–8]. Disease-re-

lated factors are present at the baseline, and worsened by

induction chemotherapy. Newly diagnosed status, chro-

mosome 11 abnormalities, elevated C-reactive protein, and

light chain disease have been identified as independent risk

factors for thrombosis in MM [7]. In a case–control study,

out of 594 CVT cases, 53 (8.9%) had a history of cancer,

and only 2 cases had MM [10]. Four reported cases of CVT

in association with MM till date have been summarised in

Table 2 [11–14]. All were elderly females, median age—

60 years (range, 52–83 years). CVT was an initial pre-

sentation of MM in only one case. Thrombophilic work-up,

although not done at the time of diagnosis was unrevealing

in our case. Skull base plasmacytoma was possibly

responsible for CVT in our patient by means of compres-

sion or invasion. We report an uncommon site of VTE in

MM, describe the pathophysiology of hypercoagulable

state associated with it, and review the association of CVT

with MM.

Fig. 1 a High resolution CT

scan of the temporal bone

showing a large lytic lesion in

the right temporal bone (yellow

arrow), b Post contrast MRI

brain image showing a large

homogeneously enhancing

lesion in right temporal bone

reaching up to the clivus. The

lesion is compressing the right

sigmoid sinus (yellow arrow),

c microphotograph of the bone

marrow aspirate showing

increased numbers of immature

plasma cells, (Romanowsky

stain, 1009), and

d microphotograph of the bone

marrow biopsy showing

replacement of normal

hematopoietic cells by sheets of

immature plasma cells (H&E,

4009) (colour figure online)
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Table 1 Proposed mechanisms of underlying hypercoagulable state in Multiple Myeloma [4–8]

Factor associated with

hypercoagulable state

Comments

Patient related factor Age
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Central venous catheters

Disease-related factor Changes in coagulation cascade: Elevated inflammatory cytokines (IL-6, CRP, and TNF), FVIII, VWF,
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Genetic pre-disposition: SNP in NFjB1

Treatment-related factor Thalidomide: increases FVIII, VWF, VEGF, and bFGF levels, impaired fibrinolysis, reduced

thrombomodulin, stimulate tissue factor in monocytes, platelet activation

Lenalidomide: increased P-selectin, fibrinogen, homocysteine, upregulation of cathepsin-G
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High-dose dexamethasone ([ 450 mg/month): increases circulating P-selectin, FVIII, and VWF levels

Doxorubicin: endothelial dysfunction, monocyte activation, and increased plasma thrombin generation

Vincristine-based therapy: impaired fibrinolysis

Recombinant erythropoietin

IL-6, Interleukin-6; CRP, C-reactive protein; TNF, tumor necrosis factor; FVIII, Factor VIII; VWF, von Willebrand factor; VEGF, vascular

endothelial growth factor; SNP, single nucleotide polymorphism; bFGF, basic fibroblast growth factor

Table 2 Review of the five reported cases of cerebral venous thrombosis in Multiple Myeloma (including the present case)
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no.

References Age (year),
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plasmacytoma
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5 Jain et al. [present

case]

52, F At the initial presentation, associated with skull

base plasmacytoma

Bortezomib, dexamethasone, cyclophosphamide,

LMWH, warfarin
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