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Abstract Ophthalmic involvement appears rarely in

multiple myeloma (MM). Ophthalmic findings are mostly

noted as complications caused by disease or treatment.

MM-associated with 6th nerve paralysis is a rare entity.

Bortezomib, one of the novel agents used to treat MM, has

neurotoxic effect and may cause permanent nerve damage.

Herein, we report a 50-year-old male patient with MM who

developed the 6th nerve paralysis while receiving bort-

ezomib and discuss its relevant causes.
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Introduction

Multiple myeloma (MM) is a malignant disease charac-

terized by monoclonal protein in serum and/or urine due to

plasma cells, lytic lesions in bone, renal failure, anemia,

susceptibility to infections and hypercalcemia [1, 2]. MM

is likely to manifest itself along with a wide variety of

symptoms in many organs due to the physiopathology of

the disease. Ophthalmic findings are rarely encountered

[3]. In the literature, ophthalmic findings associated with

compression by plasmacytoma and/or orbital infiltration

have been reported. The 6th nerve involvement is a very

rare condition [4].

Case Report

The 50-year-old male patient was diagnosed with stage IIIB

Durie-Salmon, ISS stage 3, IgG kappa MM following the

investigations due to the diffuse body pain and asthenia

(Table 1). The neurological examination showed that the

cranial nerves were normal and that the extra-ocular muscles

as well as strength, sensory and extra pyramidal systems

were intact, and that deep tendon reflexes were normal, and

that pathologic reflexes were absent. The patient was

administered chemotherapy with VAD (vincristine, adria-

mycin and dexamethasone) protocol, who was considered

being a candidate for autologous cell transplantation due to

his appropriate age and to performance. Because no

response was elicited after two cycles of the chemotherapy,

initiation of bortezomib–dexamethasone was decided (BD).

After 3 cycles of BD, hematological remission was

achieved. (Table 1) Upon initiating the fourth cycles of the

treatment, complaint of diplopia developed, with no com-

plaint about headache. On neurological examination there
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was left abducens palsy, and the pupils and the eye fundus

were normal and the patient was conscious, cooperative, as

well as oriented and the sense of touch was decreased on

both feet, while being normal on the ankles. Pinprick,

temperature and vibratory sensation were intact. Ophthal-

mology and neurology consultations unfolded the 6th nerve

paralysis (Fig. 1). Nerve conduction study (NCS) and

electromyogram (EMG) were normal.

The 6th nerve paralysis and in particular paresthetic

complaints in the lower extremities were primarily ascribed

to bortezomib neurotoxicity in the patient who was in

medullar remission as noted in hematological parameters

and thus the bortezomib treatment was discontinued. On

the other hand, the cranial MRI taken in order not to miss a

possible extramedullary involvement, revealed contrasted

pathological signal changes in the calvarium due to MM

with diameter of about 4.5 cm in the clivus (Fig. 2a, b, c).

However, no optical nerve and chiasma infiltration nor

pressure was found (Fig. 2a, b, c). Although bortezomib

treatment was stopped, diplopia progressed and a malign

infiltration was assumed despite there being no radiological

findings being able to affect the 6th nerve. Therefore,

radiotherapy (RT) was administered. On the 4th day of RT,

the complaints of diplopia improved.

Following the completion of RT, the treatment of oral

lenalidomid was decided to continue for systemic control

of myeloma. The patient, whose ophthalmic findings were

completely remitted, was in remission under lenalidomide

treatment and he was prepared for stem cell transplantation

(Fig. 3).

Table 1 Laboratory findings

Pre-treatment After 3 courses of BD

WBC (/mm3) 8300 5430

Hemoglobin (g/dl) 8.2 13.1

Hematocrit (%) 23.7 39

Platelets (103/mm3) 138 184

Urea (mg/dl) 52 28

Creatinine (mg/dl) 1.8 0.7

T. Protein (g/dl) 9.9 6.3

Albumin (g/dl) 3.5 4.1

LDH (IU/l) (N:120-246) 328 272

B2 M (mg/dl) 25.5 2.6

Ca (mg/dl) 14 9.6

ESR (mm/h) 125 19

Ig G (mg/dl) 6420 826

IgA (mg/dl) 69.6 38.7

IgM (mg/dl) 55.4 39.1

WBC White blood cell, LDH lactate dehydrogenase, B2M beta 2

microglobuline, Ca calcium, ESR erythrocyte sedimentation rate, Ig

G, Ig A, Ig M immunglobuline G, A, M

Fig. 1 6 nerve paralysis

Fig. 2 a, b and c Axial, sagittal and coronal MR images showing the lesions, the largest being 4.5 cm in diameter in clivus
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Discussion

MM may present along with a wide variety of findings;

however, orbital involvement is uncommon. Jung Hwa Na

et al. reported a case of MM that presented with the 6th

nerve involvement [5]. In contrast to this case, the 6th

nerve involvement in our patient developed when the dis-

ease was in remission and the patient was on treatment.

Prior to BD treatment the neurological examination of the

patient was completely normal. The electromyographic

examination done after the occurrence of the 6th cranial

nerve palsy showed no evidence of myopathy. Thus,

dexamethasone induced myopathy was excluded. The

patient had no headache, which would be suggestive of

increased intracranial pressure. Furthermore, the con-

sciousness of the patient was not affected; there were no

findings of papilloedema on fundoscopy. The gadolinium

enhanced MRI divulged neither intracranial lesion nor any

signs suggestive of increased intracranial pressure. Con-

sequently, it was deemed that the 6th nerve paralysis might

be linked to bortezomib, a neurotoxic agent.

Bortezomib, a proteasome inhibitor, is known to stim-

ulate apoptosis in the myeloma cells, to suppress angio-

genesis, to reduce drug resistance and to affect

microenvironment [6, 7]. The most important adverse

effects of bortezomib are peripheral neuropathy and

thrombocytopenia, both being dose-limiting. More rarely,

it may lead to gastrointestinal discomfort, hypercalcemia,

fever, and muscle cramps. While most of these side effects

resolve completely when the drug is stopped, neuropathy

may persist [8].

To the best of our knowledge, only one case was

reported in which 6th nerve paralysis occurred in MM with

the use of bortezomib [9]. In the case reported by Toema

et al. the 6th nerve paralysis was observed during the first

week of bortezomib treatment when myeloma was active

and this was attributed to MM involvement.

In our case, the 6th nerve paralysis developed on BD

treatment and while the disease was under systemic control.

Since there were no radiological findings demonstrating a

myeloma involvement leading to 6th nerve paralysis, bort-

ezomib was stopped considering that it might have a pos-

sible neurotoxic effect. However, since neither resolution

nor progression was observed after stopping the drug,

radiotherapy was initiated. The diplopia resolved soon after

the initiation of radiotherapy.

In conclusion, the occurrence of 6th could not definitely

be associated with bortezomib. It was rather a diagnosis of

exclusion. This case is reported aiming, both, to point out

to the potential side effects of the new generation drugs

with proven efficacy and to report a rare clinical finding

observed in MM.
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Fig. 3 Resolved 6 nerve

paralysis
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