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ABSTRACT

Involvement of the peripheral nervous system is one of the complications of
multiple myeloma with a varying incidence of clinical and subclinical neuropathy
in different studies. As most of the patients with multiple myeloma suffer from
generalized systemic symptoms such as malaise, bone and low back pain, the
clinical clues to the diagnosis of the neuropathy in its initial stages could be ig-
nored. In this study, we tried to determine the frequency of peripheral nervous
system involvement in these patients by electromyography/nerve conduction
(EMG/NCV) studies. This cross-sectional descriptive study of 30 patients with
multiple myeloma revealed that 70% of cases showed peripheral nervous system
involvement, of whom 57% were found to be asymptomatic and 43% symptom-
atic for peripheral nervous system disease.

The pattern of peripheral nervous system involvement was polyneuropathy
(62%) followed by radiculopathy and carpal tunnel syndrome, 52% and 29%,
respectively. Most of the neuropathies were of the sensorimotor axonal type. LS,
S1 roots were the most common sites of radiculopathies. Therefore we conclude
that the frequency of subclinical peripheral nervous system involvement in mul-
tiple myeloma patients was so rampant that evaluation of multiple myeloma pa-
tients with EMG/NCYV studies was necessary.
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INTRODUCTION

Multiple myeloma (MM) is a multisystem disease
—which can involve the peripheral nervous system. Pe-
gﬁpheral neuropathy may be the first presentation of MM.
gl“he incidence of peripheral neuropathy in MM patients
ciﬁlas been variably reported, clinically (3-14%) and sub-
g:linically (40-60%).!-* Radiculopathy is considered as the
=most common neurologic complication of MM.!#5 Poly-
§1europathy and entrapment neuropathy also occur in this
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disorder. Most patients with MM have musculoskeletal
pain and weakness, as well as low back pain, thus the
initial symptoms and signs of neuropathy may be missed
in these patients. We decided to study the frequency and
the type of peripheral nervous system (PNS) involve-
ment in patients with MM and determine the usefulness
of electrodiagnostic studies in asymptomatic neuropathic
cases.

PATIENTS AND METHODS

Thirty patients with MM (21 men and 9 women) were
studied at Imam Khomeini Hospital of Tabriz befween
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Jan. 1999 to Nov. 2000. All patients were examined gen-
erally and neurologically. We considered other condi-
tions relevant to neuropathy (e.g. diabetes mellitus, ure-
mia, and so on) and excluded any causes of neurologic
findings other than underlying disease (e.g. discopathy
many years before onset of the disease in 2 cases,
mononeuropathy due to leprosy in one case). All patients
were tested in an air-conditioned quiet room with the
same electrodiagnostic machine and by the same neu-
rologist. At least two sensory and two motor nerves in
upper and lower limbs were tested. Depending on the
NCYV findings, EMG was performed on proximal or dis-
tal muscles of limbs, and if necessary more nerves or
muscles were studied. The positive findings in our study
included mononeuropathy, polyneuropathy and
radiculopathy patterns. The type and severity of involve-
ment was also detected. Finally our data was analyzed
by software “SPSS 10.01” by independent sample “T”
and chi-square tests.

RESULTS

Among 30 patients, age range in men was 40-73 years
(mean 50yr) and in women was 40-70 years (mean
56.7yr) (Fig. 1). Mean duration of the illness was 22.9
months. In this study 70% (n= 21) of cases had positive
electrodiagnostic findings (totally 76% of males and 50%
of females). The mean duration of disease in patients
with and without PNS involvement in electrodiagnosis
was 25.9 months and 58 months respectively. Seven pa-
tients had uremia and all of them showed positive find-
ings (neuropathy n= 6, radiculopathy n=1), only one case
was diabetic and no other condition relevant to neuropa-
thy found. Based on our clinical findings the most com-
mon pattern of involvement was polyneuropathy (n= 13,
62%) followed by radiculopathy (n= 11, 52%) and car-
pal tunnel syndrome (CTS) (n= 6, 29%) (Fig. 2.) The
severity of PNS involvement in all patients was often
mild and only two severe cases were found. The L, and
S, were the most affected roots in radiculopathies. The
most frequent type of polyneuropathies were axonal type
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Fig. 1. Frequency of MM patients in different decades of life.
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(53.8%), demyelinative (9%) and mixed type (23%). Sen-
sorimotor polyneuropathy was found in 8 of 11 cases
(53.8%), only 2 cases of pure sensory (n=1, 52%) and
no pure motor polyneuropathy was detected. In our study
9 patients (30%) had clinical findings related to neur-
opathy and 12 patients (43 %) were clinically asymptom-
atic but showed positive findings in electrodiagnosis. In
other words 100% of cases with clinically symptomatic
neuropathy and 57% of asymptomatic ones (12 out of 21
cases) had positive findings of neuropathy in
electrodiagnosis. The symptoms and signs associated
with PNS involvement that we found were paresthesia
(n=5), radicular pain (n= 2), hypoesthesia (n= 5), atro-
phy (n=2), weakness (n=2) and reduced or absent deep
tendon reflexes (n= 4).

DISCUSSION

MM is reported more frequently in males than fe-
male and its occurence before 40 years, especially be-
fore 30 years is rare.®® In our study M/F ratio was 2.3/1,
all of them were above forty. As no statistically signifi-
cant findings were found between age and sex, we could
infer that these factors had no influence on the results.
The duration of illness was longer in patients with posi-
tive findings than with normal findings. There was no
significant difference in relation to the length of treat-
ment and positive findings.

We found a statistically significant difference in
electrodiagnostic findings between symptomatic and as-
ymptomatic patients with neuropathy (p-value <0.05).
Therefore, electrodiagnostic testing in MM patients who
are asymptomatic for neuropathy seems to be a valuable
practical method in detecting subclinical cases and prob-
ably helpful in initiating appropriate management for
neuropathic complications of MM. In order to suggest
an appropriate time for such studies in the course of MM,
further research seems necessary.

As mentioned, the incidence of peripheral neuropa-
thy is between 3% to 14%, however the incidence has
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Fig. 2. Frequency of PNS involvement in MM patients in dif-
ferent decades of life.
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increased to 40% and 60% when patients with subclini-
cal peripheral neuropathy based on abnormal nerve con-
duction or histopathologic studies were included. In our
study 30% of patients (9 out of 30 cases) had peripheral
neuropathy clinically (excluding radiculopathies) and
57% of them (17 out of 30) manifested the neuropathic
findings in EMG/NCYV studies.

According to articles the most common neurologic
complication of MM is thoracic or lumbosacral
radiculopathy.’ However, in our study peripheral poly-
neuropathy has been the most common complication fol-
lowed by radiculopathy and CTS respectively. Axonal
type of neuropathy was present in most of our cases and
pure demyelinative and mixed types were less frequent.
In addition sensorimotor involvement was more common
than pure sensory or motor types*’ (as in other studies).
Amyloid deposition in the flexor retinaculum is the cause
of CTS in MM.? 20% of our cases had CTS findings.
Therefore, in all CTS cases with undefined etiology the
possibility of amyloidosis and MM should be consid-
ered. The common radiculopathies caused by discopa-
thies are mostly unilateral, but in our study, almost all
radiculopathies were bilateral, hence it is suggested to
consider MM and other systemic disorders in those suf-
fering from bilateral radiculopathies. Of MM systemic
complications, uremia has been the most accompanied
with neuropathy, therefore the presence of uremia in these
patients could be an indicator of neuropathy coexistence
in MM patients. In most references it is mentioned that
peripheral nervous system involvement is correlated to
the type of multiple myeloma and it is more common in
osteosclerotic and solitary forms.">!¢ Also there are re-
ports of monoclonal gammopathies of undetermined sig-
nificance (MGUS) that are characterized by serum M-
protein level less than 3g/dL, fewer than 10% plasma
cells in the bone marrow and no or small amounts of
MM protein in the urine'® and peripheral nervous sys-
tem involvment as polyneuropathy is frequently seen in
this type of gammopathy.!®% In our study all patients had
osteolytic type of MM and there was no case of solitary
or sclerotic types, in addition none of our patient’s signs
were consistent with POEMS syndrome. All our patients
after a definite diagnosis of MM were referred to a neu-
rologist for electrodiagnostic study, so we didn’t see any

opatient before MM diagnosis with polyneuropathic signs.
gThe other interesting point in this study was the unique
gtherapeutic protocol applied for all of our cases.
%Melphalan, prednisolone and allopurinol were included
sin this protocol while in some patients with spinal cord
=compression, radiotherapy has been prescribed. No other
ﬁcytotoxic drug was used by the patients. In addition, in
Eour review articles no documented neurologic side ef-
Zfects have been reported for these drugs'® Therefore we
‘Bcould exclude the role of cytotoxic side effects as the
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cause of neuropathy in our study. There are some reports
that treatment of MM can occasionally improve neur-
opathy!?!"3but in our study there was no significant
correlation between duration of MM therapy and PNS
involvement.

CONCLUSION

The subclinical involement of PNS is a common prob-
lem in patients with MM thus electrodiagnostic evalua-
tion in these patients seems to be useful for early diag-
nosis and management of this complication. Our study
showed that mild axonal sensorimotor peripheral neur-
opathy is the most common pattern of PNS involvement
in MM patients.
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