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Abstract

The spectrum of chronic dysimmune neuropathies has widened well beyond chronic demyelinating polyradiculoneuropathy (CIDP).
Pure motor (multifocal motor neuropathy), sensorimotor with asymmetrical involvement (multifocal acquired demylinating sensory and
motor neuropathy), exclusively distal sensory (distal acquired demyelinating sensory neuropathy) and very proximal sensory (chronic
immune sensory polyradiculopathy) constitute the variants of CIDP. Correct diagnosis of these entities is of importance in terms of
initiation of appropriate therapy as well as prognostication of these patients. The rates of detection of immune-mediated neuropathies
with monoclonal cell proliferation (monoclonal gammopathy of unknown significance, multiple myeloma, etc.) have been facilitated as
better diagnostic tools such as serum immunofixation electrophoresis are being used more often. Immune neuropathies associated
with malignancies and systemic vasculitic disorders are being defined further and treated early with better understanding of the disease
processes. As this field of dysimmune neuropathies will evolve in the future, some of the curious aspects of the clinical presentations
and response patterns to different immunosuppressants or immunomodulators will be further elucidated. This review also discusses
representative case studies.
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Introduction of acute inflammatory demyelinating neuropathy

(AIDP). It is characterized by albuminocytological

Dysimmune neuropathies are etiologically heterogeneous
disorders affecting the peripheral nervous system, having
diverse clinical presentations [Table 1]. The underlying
causes encompass a variety of benign and neoplastic
syndromes. Early recognition of the immunologic
disturbance or malignancy with appropriate diagnostic
testing is necessary to initiate potentially effective
therapies.

Chronic inflammatory demyelinating neuropathy (CIDP)
is a chronic progressive or relapsing, clinically symmetric,
sensorimotor disorder with proximal and distal
involvement. It is considered to be the chronic equivalent
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dissociation in the cerebrospinal fluid analysis and
demyelinating neuropathy with partial conduction
blocks on electrophysiological evaluation. Treatment

Table 1: Chronic immune-mediated neuropathies

Chronic inflammatory demyelinating polyneuropathy (CIDP)
symmetric, with proximal and distal areflexic weakness and large
fiber sensory loss

Multifocal motor neuropathy (MMN) with or without IgM anti-GM 1
or GD1a antibodies

Multifocal acquired demyelinating sensory and motor (MADSAM)
neuropathy

Sensory CIDP and chronic immune sensory polyradiculoneuropathy
(CISP)

Distal acquired demyelinating predominately sensory (DADS)
neuropathy

With or without IgM monoclonal gammopathy or antibodies to MAG,
Sulfatide or GD1b/GQ1b ganglioside

Neuropathy associated with plasma cell disorders
Vasculitic neuropathy: Systemic and nonsystemic

Autoimmune autonomic neuropathy
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options include corticosteroids, IV Ig (short term),
plasmapheresis or other immunosupressants. Apart from
thisidiopathic CIDP which is the prototype of dysimmune
neuropathies, there are several polyneuropathies
[Table 1] which share some of the features of CIDP
but with distinctive clinical, electrophysiological and
immune attributes and different responses to various
treatment options.

This review discusses evaluation, clinical aspects,
differential diagnosis, pathophysiology and treatment of
disease states with abnormal immunoglobulin production
that are associated with peripheral neuropathy, beyond
the prototype chronic inflammatory demyelinating
neuropathy (CIDP). Representative clinical case studies
are provided.

Multifocal Motor Neuropathy with Conduction
Blocks

Multifocal motor neuropathy (MMN) is an acquired
immune-mediated neuropathy characterized by chronic
or stepwise progressive asymmetrical limb weakness
without sensory deficits.

Early clinical descriptions of patients having chronic
asymmetric, distal motor neuropathy without sensory
loss and proximal multifocal persistent conduction blocks
were given by Roth!"! and Chad.™ The term “multifocal
motor neuropathy” was coined in 1988 by Pestronk et
al.,®'who first recognized the association of MMN with
anti-GM1-IgM antibodies and the responsiveness to
immune-modulating therapies.

Clinical Features and Disease Course MMN is a rare
disease, with an estimated prevalence of 1-2/100,000
individuals. It is more frequent in men than in women,
with an approximate ratio of 3:1. The mean age at disease
onset is 40 years. Almost 80% of the patients develop first
symptoms between 20 and 50 years of age./*®! Clinically,
MMN is characterized by slowly progressive or stepwise
progressive, asymmetric and distal involvement related
to individual peripheral nerves. The upper limbs are
usually affected earlier, and this is more severe than the
lower limbs. Initial involvement tends to be distal, and
the most common presenting symptom is wrist drop
and impaired grip strength. Only 5-10% of all cases
of MMN manifests with proximal muscle weakness. !
Muscle atrophy is often mild in the early stages, but
tends to become prominent during the course of the
disease.! Other symptoms comprise of fasciculations
and muscle cramps seen in about 50% of the patients,
while myokymia has only been reported occasionally.

Another feature of MMN is the absence of sensory
symptoms. Only a few patients complain of discrete
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paraesthesiae or numbness during the course of the
disease, and a minor loss of vibration sense has been
documented in 20% of the subjects.” Tendon reflexes
from the paretic muscles are usually reduced but may be
normal or, rarely, brisk. In the latter case, differentiation
from amyotrophic lateral sclerosis or lower motor-neuron
disease can be difficult. Cranial nerve involvement is
uncommon, except for the hypoglossal nerve in few
cases.”)

Most patients develop a slowly progressive disease
course, and the degree of disability correlates with
the overall duration of the disease.l'” Uncommonly,
other evolutions of MMN showing acute deterioration,
stepwise progression as well as spontaneous remissions
have been described.!"!

Pathophysiology of multifocal motor neuropathy
The electrophysiological hallmarks of MMN are
conduction blocks (CB). These are supposed to be
causally related to muscle weakness. However, patients
exist who present with clinical symptoms typical for
MMN but in whom CBs cannot be detected by routine
nerve conduction studies. In such cases, very proximal or
distal CBs inaccessible to standard neurography might be
present. Interestingly, the majority of nerve-conduction
studies in MMN demonstrate significant improvement of
CBs after treatment with IVIgs, although muscle strength
in these patients rarely recovers to normal.

Beyond focal demyelination, generalized axonal
dysfunction might be present in MMN.!"?! Pathological
and electrophysiological findings have highlighted the
functional role of axonal disintegration and impaired
axon-myelin interaction. Anti-GM1 antibodies are found
in 20-80% of the patients suffering from MMN, but their
causal relationship is speculative.['”

Electrophysiological findings

The most prominent electrophysiological features in
MMN are multifocal, persistent, partial CBs present
in the motor but not in the sensory nerve fibers and
located outside the common entrapment sites. However,
consensus on the required magnitude of amplitude or
area reduction that unambiguously defines partial CB
has not yet been reached. This is mainly due to the fact
that besides CB, several other mechanisms can lead to
significant Compound Muscle Action Potential (CMAP)
reduction (pseudo-CB). Presently, the commonly
applied cut-off level of 50% CMAP decline (amplitude
or area) is the most validated electrophysiological
criterion of partial CB." However, the strict appliance
of 50% limit has its pitfalls if CMAP amplitudes
are below 20% of the normal value. In that case,
potentials are often too polyphasic to allow accurate
quantification. The relatively restrictive American and

Annals of Indian Academy of Neurology, April-June 2011, Vol 14, Issue 2



83

European electrophysiological criteria aim to avoid
confusion between real CB and temporal dispersion
(TD).This approach, however, may underdiagnose
MMN, which represents a potentially treatable
neuropathy” Moreover, CB is a dynamic phenomenon
in time frame." Hence, repeated evaluations increase
the yield. Subtle focal CB can be unearthed using the
so-called “inching technique,” wherein several nerve
sites, with an inter stimulation distance of 10-15 mm,
are stimulated sequentially.l'”)

Detection of proximal CB is technically challenging
and can be helped by the application of transcutaneous
magnetic coils or high-voltage stimulators.'"'' F-waves
provide information on the integrity of a peripheral
nerve over its entire course, but the F-wave persistence
depends on several other factors such as axonal integrity,
and its reduction does not necessarily indicate proximal
CB.?! Newer tests like “Magnetic fatigue test”*" and
triple stimulation techniquel® are expected to help in
the analysis of the proximal segment.

Although CB clearly is an important hallmark of MMN,
whether its presence is mandatory for the diagnosis of
MMN is still under debate.”® About 30 cases of MMN
with typical clinical presentation and a good response
to IVIg but without CB have been reported so far.* In a
recent retrospective analysis, patients with and without
CB showed similar clinical features and a comparable
response to IVIg treatment after a long median follow-
up of 7 years.[” Final appraisal of the existence of
CB-negative MMN is hampered, in that it is not clear
whether these subjects really never had CB or whether
CB merely disappeared over time due to secondary
axonal degeneration with reduction of the distal CMAP
amplitudes.

Case study: Efficacy of IVig in the Absence of
Conduction Blocks

SR, a 62-year-old medical practitioner, developed
progressive weakness of the right upper limb over
a period of 4 months. It began initially in the thumb
and the fore finger and progressed to weaken all the
fingers and forearm muscles, with mild wasting. At
this stage, the left hand also got weaker in a similar
pattern. Electrophysiology detected denervation and
reinnervation of the distal upper limb muscles with
milder forearm involvement. The paraspinal muscles
were normal. No conduction blocks were identified on
repeated detailed examinations. Anti-GM1 antibody was
not detected. A provisional diagnosis of motor neuron
disease was made and he underwent physiotherapy. At
the end of 1 year and 4 months, he had not developed
any bulbar involvement or upper motor neuron signs,
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and the daily activities were worsening. A trial of IVIg
was given with the presumption of MMN without CB,
with remarkable improvement in the weakness over
6-8 weeks. He took further courses of maintenance IVIg
and remained well for the next 2 years, at which stage
he succumbed to a myocardial infarction.

The case highlights the efficacy of IVIg in the absence of
CB and anti-GM1 positivity.

Laboratory findings

The most common laboratory findings in MMN are
IgM serum antibodies against the ganglioside GM1,
which can be detected at high titers in 30-80% of the
patients. The reported variations in the incidence of GM1
antibodies are probably related to the different enzyme-
linked immunosorbent assays used in the different
studies as well as heterogeneous control populations. >
Besides GM1 antibodies, immunoreactivity against other
axon or myelin components such as the glycolipids GD1a
or GM2 can be infrequently found.® Similar to CB,
anti-GM1 antibodies are not specific for MMN. They are
also present in 5-10% of the patients with motor neuron
disease (MND), other immune-mediated neuropathies
(Guillain Barre Syndrome (GBS), Chronic Inflammatory
Demyelinating Polyneuropathy (CIDP)) and even in
healthy individuals, although GM]1 titers are usually
lower under these conditions compared with MMN.*!
Interestingly, anti-IgG GM1-antibodies are frequently
found at high concentrations in patients with multifocal
acquired demyelinating sensory and motor (MADSAM)
neuropathy,®” GBS and MND. Taken together, the
detection of anti-GM1-IgM antibodies supports the
diagnosis of MMN, while a negative finding does not
exclude the disease.

Most routine laboratory parameters in MMN are normal.
Muscle creatine kinase may show mild elevation in
approximately two-thirds of the patients. Analysis of
the cerebrospinal fluid in most cases shows a discrete
increase in overall protein concentration (up to 80 mg/
dl) with normal cell counts." At times, serum protein
electrophoresis reveals elevated polyclonal antibody
formation, while monoclonal peaks typical for IgM
gammopathy are generally absent.?*”

About 40-50% of the patients with MMN show
hyperintense signals on T2-weighted magnetic resonance
imaging (MRI) or contrast-enhanced T1 sequences of the
brachial plexus.® The pattern of signal alterations closely
correlates with the distribution of muscle weakness, and
might co-localize with CB. MRI may help differentiate
MMN from CIDP and MND.5

Nerve biopsy
Biopsies taken from the sensory nerves (e.g., sural nerve)
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are naturally not helpful for the diagnosis of MMN
and should only be performed if significant sensory
deficits are present and when differential diagnosis of
CIDP, Lewis-Sumner syndrome or vasculitis has to be
considered. Hence, only a few reports on sensory nerve
biopsies in MMN exist, and those describe either normal
findings or nonspecific signs of mild axonal degeneration,
demyelination or both. Tissue samples taken from the
motor nerves of MMN patients are likewise rare. Auer et
al. reported thinly myelinated axons and the formation
of onion bulbs at the site of the suspected CB, which
typically indicate simultaneous de- and remyelination.!
In another study, axonal degeneration outweighed
myelin pathology, and onion bulb formation as well
as para- and internodal demyelination were absent. In
contrast to CIDP, inflammatory cells invading the nerve
are only sporadically found in MMN, underlining that
different disease mechanisms are operational.*”

Therapy of multifocal motor neuropathy

As MMN is believed to be an immune-mediated disease,
various immunomodulatory treatment strategies have
been applied to date in MMN patients. In contrast
to CIDP and Lewis-Sumner syndrome, studies have
demonstrated that glucocorticoids and plasma exchange
are ineffective in MMN. In fact, these modalities worsen
the symptoms in up to 20% of the MMN patients,
underlining the differences in pathophysiological
mechanisms.]

Presently, IVIgs are regarded as first-line therapy, and
their efficacy in MMN has been proven in four large
double-blind, placebo-controlled trials. In addition,
four retrospective trials also confirmed that IVIg is
initially effective in 70-86% of the patients, and that
most individuals require periodic maintenance therapy
for several years.’”? Whether the subcutaneous route of
IVIg administration is advantageous compared with the
regular intravenous infusions with respect to steady IVIg
plasma concentrations, patients” quality of life or cost-
effectiveness needs further evaluation.®®

The precise mechanism of action of IVIg in MMN is
unclear at present.’ It is also not known whether
patients with high titers of anti-GM1 antibodies respond
better to IVIg compared with those with lower titers. The
clinical effect of IVIg is usually impressive, and muscle
strength improves substantially within the first week of
treatment. Chronic paresis and muscle atrophy may not
recover satisfactorily after IVIg application in most of the
cases. While anti-GM1 antibody titers are not affected by
IVIg and, thus, are not suitable as therapeutic markers,
disappearance of partial CB often parallels clinical
improvement.*) The common IVIg dose at the beginning
of the disease is 2 g/kg body weight given on 2-5
consecutive days. However, the treatment effect declines
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after several weeks. Therefore, it is important to find an
applicable maintenance regime with individualized IVIg
doses (e.g.. 0.4 g/kg IVIg once weekly or 1-2 g/kg IVIg
in monthly intervals) in order to optimize the cost-to-
benefit ratio.l* The efficacy of IVIg decreases after several
years of treatment in most patients, necessitating higher
dosage or shortened infusion intervals to stabilize the
symptoms.H#!I The recent observation that higher doses
of IVIg might be superior at the initial stage? and be able
to prevent secondary axonal degeneration or promote
remyelination*? awaits confirmation.

Soon after the initial description of MMN,
cyclophosphamide was tested for this indication in
several small uncontrolled trials. Taken together,
high doses of cyclophosphamide seem to have a
moderate effect, especially when given intravenously,
while lower oral doses do not influence disease
progression.[*] Given its unfavorable risk-to-benefit
ratio, cyclophosphamide is currently recommended only
if IVIg is not sufficiently effective Immunosuppressive
agents such as Azathioprine, Methotrexate, Cyclosporine
A, Mycophenolate Mofetil and B-Interferon have
occasionally been used in MMN, but controlled trials on
these therapies are not available.* Data concerning the
efficacy of the monoclonal antibody Rituximab, which
targets the CD20 molecule on B cells and therefore
reduces pathological autoantibody levels in MMN, are
inconclusive at present.*"!

Multifocal acquired demyelinating sensory and
motor neuropathy (Lewis-Sumner syndrome)
Originally described in 1982 as a mononeuritis multiplex,
MADSAM or Lewis-Sumner syndrome is characterized
by its striking multifocal presentation.*® MADSAM is a
slowly progressive demyelinating neuropathy affecting
the upper limbs more than the lower limbs, and is
associated with proximal as well as distal weakness. It
is most often seen in females, generally manifesting in
the 4" decade onwards. Many patients report of painful
sensory symptoms in the extremities.

Similar to CIDP, the cerebro spinal fluid (CSF) protein
content is increased in 60-70% of the patients with
MADSAM.# This increase in CSF protein is more
pronounced as compared with MMN, probably due
to the involvement of the proximal nerve roots. IgM
antibodies against GM1 are rarely detected in these
patients. Although MADSAM has similar laboratory and
electrophysiological characteristics, it is differentiated
from CIDP due to its conspicuous asymmetrical
involvement of multiple nerves and from MMN by
involvement of the sensory nerves [Table 2]. There are
anecdotal reports of patients who present initially with
pure motor syndrome like MMN but then develop
sensory symptoms years later. Occasional patients with
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Table 2: Clinical and laboratory differences in neuropathies and motor neuron disease

MMN MND CIDP MADSAM
Symptom pattern Asymmetrical Asymmetrical Symmetrical Asymmetrical
Sensory symptom No No Yes Yes + pain
Involvement Proximal > distal Proximal = distal Distal > proximal Distal > proximal
Deep tendon reflexes Reduced Increased Areflexia Reduced
Disease course Slowly progressive Rapidly progressive Progressive relapsing Progressive relapsing
(years) (months to years)
Cerebrospinal fluid proteins <100 mg% <100 mg% >100 mg% Rarely >100 mg%
IgM anti-GM, antibody 30-50% 10% Rare No
Response to IVIg Yes No Yes Yes
Response to steroid No (worsening) No Yes Yes

MMN show very subtle sensory abnormalities, making
it difficult to decide whether or not these changes
are sufficient for the diagnosis of MADAM. Sensory
involvement is more evident in electrophysiological
studies with proximal stimulation. Most patients tend
to show some decrease in the sensory amplitudes. Sural
nerve biopsies show demyelination in a remarkably high
number of patients with MADSAM.

About 60-70% of the patients show improvement after
the administration of IVIg after several months. Unlike
in MMN where steroids are remarkably ineffective or
sometimes deleterious, 50-70% of the patients with
MADSAM show improvement with corticosteroids. 454!
Hence, it is imperative to diagnose this distinct clinical
entity for better management of the patients.

Case Study: Multifocal Acquired
Demyelinating Sensory and Motor Neuropathy
with Hypoglossal Nerve Involvement

A 35-year-old female presented with weakness of her ring
and little fingers of the right hand in 2001. Ten days later,
she started noticing slipping of footwear. After 1 month,
her grip with right hand and then of the left hand became
weak. Weakness gradually progressed over a period of
the next 8 months, when she could not walk without
support. She also developed mild wasting in the hands,
forearms and calves. She had tingling numbness in all
her extremities and in the perioral region and difficulty
walking in the dark. Examination confirmed distal
weakness associated with mild wasting. She had tremors
in both hands. She had total areflexia, and sensory
examination revealed asymmetrical proprioceptive loss
in all four limbs. The tongue showed severe weakness
and atrophy with resultant dysarthria.

She had normal blood counts with ESR of 5mm at 1 h. The
CSF examination was normal. Ultrasonography abdomen
and X-ray chest were normal. Electrophysiological
evaluation showed widespread, motor more than
sensory, multifocal demyelinating polyneuropathy with

secondary axonal changes affecting all four limbs, with
evidence of persistent motor conduction blocks. There
was hypoglossal nerve involvement, with the tongue
showing chronic partial dennervation.

This case highlights MADSAM presentation with cranial
nerve affection. The affectation of the hypoglossal nerve
is noteworthy, emphasizing the clinical overlap, as it is
documented more with MMN than with MADSAM.
Trial of oral prednisolone showed marginal benefit while
subsequent plasmapheresis gave her partial relief to. She
was put on immunomodulation and remained stable for
the available follow-up of 1 year.

Distal acquired demyelinating sensory neuropathy
This variant of CIDP is characterized by symmetric,
exclusively distal sensory and motor deficits in the hands
and feet. Such patients complain of numbness or tingling
in the hands and feet and sometimes notice weakness in
these regions. On examination, the physician finds distal
sensory loss with either no evidence of weakness or
weakness that is exclusively distal. There is no weakness
in the facial, neck or proximal arm or leg muscles. Some
patients in this group also have gait unsteadiness and
tremor.

Motor nerve conduction studies in this group of patients
reveal demyelination, and they often have markedly
prolonged distal motor latencies. The most striking
laboratory finding in this group of patients is positivity
of an IgM kappa monoclonal protein in the serum and
myelin-associated glycoprotein (MAG) in 50% of the
patients. This group of patients has been referred to as a
subgroup of CIDP with IgM kappa/MAG antibodies.™!

It is important to identify this DADS neuropathy subset
of patients because they have a different response to
therapy compared with typical CIDP and the other
chronic acquired demyelinating variants. DADS
neuropathy patients are very resistant to therapy with
prednisone, IVIg, plasmapheresis or chemotherapy.
Some patients may show mild improvement over many
years of therapy, but it is often difficult to detect. This is in
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contrast to most MADSAM and MMN patients, in whom
beneficial response to therapy can usually be seen within
a month or two after initiating treatment. Therefore,
while attempting a course of immunosuppressive
therapy in patients with DADS neuropathy, patients
should be counseled at the onset that they may not
improve, or improvement may take many months, and
the benefit may be modest.

Chronic immune sensory polyradiculoneuropathy
Involvement of nerve roots is common in varieties of
both acute (AIDP) and chronic (CIDP) inflammatory
demyelinating polyradiculoneuropathies, but generally
the distal nerve affection is also present in these diseases.
CISP is a syndrome likely due to immune-mediated
demyelination predominantly affecting the dorsal roots
proximal to the dorsal root ganglion. Supporting evidence
for this entity is the presence of large fiber sensory loss,
which is confirmed pathologically and documented on
quantitative sensory testing. These patients present with
predominant sensory ataxia and loss of reflexes. Nerve
conduction study is normal while abnormalities are
detected on somatosensory-evoked potentials (SSEP).
511 CSF examination shows elevated protein levels. MRI
of the spine showing thickened lumbosacral rootlets is
a characteristic finding. Inflammatory demyelinating
changes on the lumbar rootlet biopsies and favorable
response to immunomodulating treatment also suggest
immune-mediated pathology in this syndrome.

Acute or subacute progressive sensory ataxia is
also seen in Sjogren’s syndrome, paraneoplastic
sensory ganglionopathy, patients with high titers of
anti-MAG antibodies and some patients with IgM-
monoclonal gammopathy of unknown significance
(MGUS). In a majority of patients, establishing the
etiology is not possible, and this group of patients
may represent idiopathic immune-mediated sensory
ganglionopathy, which generally responds to some
modality of immunosuppression.

Case Study: Treatable Sensory Ataxia with
Normal Nerve Conduction Study

TM, a 40-year-old male, presented with tingling
numbness of 6 years duration that initially started
in the left lower limb, followed by right lower limb,
over a period of 6 months. The patient then started
having occasional slipping of foot wear and the sensory
complaints started ascending up to the thighs. The
patient was investigated for the same and was found
to have marginally low serum B12 levels, which were
corrected with injectable vitamin B12, without any
significant improvement in the symptoms. Since the
last 1 year, the patient’s symptoms progressed rapidly
to an extent that he started having severe difficulty in
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maintaining balance while standing, which used to get
aggravated in the dark. He had no complaints in the
upper limbs.

On examination, he was found to have loss of joint
position sense and vibration up to the anterior superior
iliac spine in the lower limbs while decrease in pain and
temperature sensation up to both ankles. The patient
had areflexia in both the lower limbs, while only the
right triceps reflex was present in the upper limb. He
had only minimal weakness in the lower limbs. He had
no cerebellar signs. He had gait ataxia with severely
positive Romberg sign. His nerve conduction study
was within normal limits while SSEP in both upper
and lower limbs was abnormal, suggestive of posterior
column involvement. CSF examination showed proteins
of 123 mg% with 10 cells. All blood investigations,
including serum B12, anti-ro, anti-la, ESR, ANA,
dsDNA, serum protein electrophoresis and routine
biochemical parameters, were normal. His MRI spine on
a 3 Tesla system showed characteristic lumbosacral root
enlargement with contrast enhancement [Figure 1]. The
patient has been recently started on immunomodulation.

This case demonstrates selectively proximal
demyelinating neuropathy resulting in sensory ataxia.

Monoclonal gammopathy of unknown significance
Patients undergoing evaluation for chronic peripheral
neuropathy need to be screened for the presence of a
monoclonal protein.® Monoclonal protein is produced
by a single clone of plasma cells and is usually composed
of four polypeptides: two identical heavy chains and
two light chains.

The pathophysiological relationship between the M
protein and the neuropathy is often obscure, but some
M protein may have antibody-like properties directed
against components of myelin or axolemma. Finding
of M protein among patients with neuropathy lead to
the discovery of underlying primary disorders such
as primary amyloidosis, multiple or osteosclerotic
myeloma, plasma cell dyscrasias, macrogloulinemia,
Castleman’s disease, cryoglobulinemia and lymphoma.
In two-thirds of the patients, no detectable underlying
disease is found and they are described as having
MGUS. ¥ The risk of progression of MGUS to a
malignant plasma cell proliferative disorder is about 1%
per year.® Hence, these patients require regular clinical
and laboratory follow-up.

Approximately 5% of the patients with MUGS have
an associated polyneuropathy. Symptoms begin later
in life, with median age of onset in the sixth decade,
appear insidiously and progresses slowly over months
to years. Males are predominantly affected. The
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most common presentation is a distal symmetrical
sensorimotor polyneuropathy. Cranial nerves and
autonomic functions are generally preserved. The lower
limbs are involved earlier and to a greater extent than
the upper limbs. In approximately half of the patients,
a polyradiculoneuropathy occurs, which shares clinical
and laboratory features of CIDP. Gait ataxia and upper
limb postural tremor can be prominent in patients with
IgeM MGUS.

Electrophysiological studies show evidence of
demyelination, particularly in IgM MGUS, in patients
who have a predilection for distal demyelination.
Sensory Nerve Action Potentials (SNAPs) are reduced in
amplitude or are unobtainable. Asmallnumber of patients,
particularly with IgG MGUS, has electrophysiological
evidence of pure axonal neuropathy.

Routine serum electrophoresis frequently lacks
the sensitivity required to detect small M proteins.
Immunoelectrophoresis or immunofixation is required

Figure 1: (a) Magnetic resonance imaging axial scan at L5-S1
(arrows show the extreme thickening of the sacral nerve roots) (b)
Whole body substraction magnetic resonance image showing tuber-
shaped lumbosacral root enlargement from the L1 to the S1 levels
(most prominent in S1 root as shown by the arrow)
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to detect small amounts of protein and to confirm the
monoclonal nature and to characterize light and heavy
chains. If monoclonal spike exceeds 1.5 g/dl, a bone
marrow aspirate and biopsy should be performed to
differentiate malignant plasma cell dyscrasias from
MGUS.

When the higher frequency of MGUS in older patients is
considered, the causal relationship between MGUS and
this type of neuropathy becomes less clear.! Elevation
of CSF protein is common, sometimes in excess of 100
mg/dl. In at least 50% of the patients with IgM MGUS
neuropathy, the IgM monoclonal protein demonstrate
reactivity against MAG.™ Ultrastructurally, the myelin
lamellae show a widened periodicity (myelin splitting),
which is considered the pathological hallmark of anti-
MAG antibodies.?

Approximately 15% of the patients with IgM MGUS
neuropathy have autoantibodies against GD1b and
GQ1b. These patients predominantly have sensory ataxic
neuropathies.” Patients who have disialosyl ganglioside
IgM antibodies and cold agglutinins present with a
chronic sensory ataxic neuropathy, areflexia and fixed
or relapsing-remitting ophthalmoplegia.

Treatment

The optimal treatment of MGUS neuropathy has not
been established. Immunomodulatory treatments have
resulted in serious adverse effects in half of the patients.
However, in general, the more closely the neuropathy
fulfills the criteria for CIDP, the more likely patients will
respond to immunomodulatory therapies. Patients with
a CIDP-like picture and IgG gammopathy should be
treated like patients with CIDP without gammopathy.

However, in IgM-associated neuropathies, the role of
these therapies is less-clear and may require aggressive
immune interventions like pulse cyclophosphamide.®
The purine anologue, Cladirabine, resulted in prolonged
remission in one patient with IgM neuropathy.®"
Rituximab has been reported to be effective in some cases
of anti-MAG neuropathy.®!

Case Study: Monoclonal Gammopathy of
Unknown Significance with Asymmetrical
Neuropathy

RA, a 64-year-old man, initially developed weakness and
wasting of the left upper limb of 2 years and 5 months
duration and inability to walk on toes and heels evolved
over 6 months. Examination showed an asymmetric
sensorimotor neuropathy with distal involvement.
The electrophysiology showed widespread multifocal
motor more than sensory, upper limbs more than lower
limbs demyelinating polyneuropathy. Serum protein
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electrophoresis showed M band (0.9) consistent with the
diagnosis of MGUS. No skeletal lesions or organomegaly
was observed. The above case highlights the occurrence
of asymmetric neuropathy in a case of MGUS.

Plasma Cell Proliferative Disorders

Waldenstrom’s macrogloulinemia

It is characterized by proliferation of malignant
lymphoplasmacytic cells in the bone marrow and
lymph nodes that secrete IgM monoclonal spike of more
than 3 g/dl. It affects elderly males and manifests with
fatigue, anemia, bleeding and hyperviscosity syndrome.
One-third of the patients have chronic symmetrical,
predominantly sensory, polyneuropathy.

Paresthesias in the distal leg mark the onset, with mild
motor weakness following later. Anti-MAG antibodies
are present in 50% of the patients who have neuropathy.*!
Prolongation of P100 latency on visual-evoked response
in these patients is suggestive of subclinical central
involvement.*!!

Nerve biopsy findings are indistinguishable from
those seen in IgM MGUS neuropathies. Response to
treatment (plasmapheresis and Chlorambucil) appears
less consistent than in IgM MGUS-related neuropathy.
Treatment with autologous stem cell transplantation has
been rarely shown to have a positive response even in
patients resistant to other therapies.

Multiple myeloma

Polyneuropathy occurs in approximately 5% of the
patients with multiple myeloma. Most patients present
with mild distal sensorimotor polyneuropathy. Painful
dysesthesias, preferential involvement of small fiber
sensory nerves, autonomic dysfunction and carpal tunnel
syndrome are suggestive of amyloid neuropathy.

Nerve conduction studies and sural nerve biopsies
are consistent with primary axonal process causing
secondary loss of myelinated fibers. Treatment of
underlying myeloma does not improve neuropathy,
and polyneuropathy also may be caused by medications
that are part of the therapeutic regimen for multiple
myeloma, such as Thalidomide or Bortezomib!

Osteosclerotic myeloma

In this disorder, plasma cell proliferation occurs as a single
or multiple plasmacytomas that manifest as sclerotic bone
lesions. It occurs in only 3% of the patients with myeloma;
however, 85% of these patients present with peripheral
neuropathy. Neuropathy in osteosclerotic myeloma is
different from that associated with multiple myeloma
in various aspects. It occurs at an earlier age and mostly
in men; it is demyelinating, predominantly motor, with

88

a striking resemblance to CIDP. Patients with multiple
bone lesions are treated with radiation therapy along
with steroids and Melphalan. Substantial improvements
in both neurological and systemic features occur in some
patients, but the response may take a long time.

Polyneuropathy, organomegaly, endocrinopathy, M
protein and skin changes syndrome

Polyneuropathy, organomegaly, endocrinopathy,
M protein and skin changes syndrome (POEMS
syndrome) is an uncommon cause of demyelinating
and axonal sensorimotor polyneuropathy. The
acronym enumerates the main components of the
syndrome. One or more of these could dominate the
clinical features. Neuropathy tends to be symmetrical
and sensorimotor, with proximal and distal areflexic
involvement. Electrophysiology confirms the primary
demyelinating nature of the process with secondary
axonal involvement. Prolongation of distal motor
latencies and conduction blocks are less common than in
typical CIDP. These patients have a favorable prognosis,
with median survival up to 13.8 years in patients who
do not receive peripheral blood stem cell transplant.!®?!

Case Study: Chronic Demyelinating
Polyradiculoneuropathy Heralding Recurrence
of Osteosclerotic Myeloma

PK, a 35-year-old male patient, presented with
complaints of severe back ache in 2005, which lasted
for 8-10 months. Investigations detected solitary
plasmacytoma at the D4 level. It was operated and a
metallic loop was fixed. Serum protein electrophoresis
showed M band up to level of 4.5. The patient received
six cycles of radiotherapy and chemotherapy till 2008,
after which the M band came to under 2 and the
patient was asymptomatic. Since November 2010, he
started having pain in the lower limbs with tingling
and numbness, with progressive difficulty in walking.
Electrophysiological evaluation showed the presence of
sensorimotor demyelinating neuropathy characteristic
of CIDP. He was started on corticosteroids, but no
response was seen even after 2 weeks of therapy. His
repeat MRI study showed multiple hypointense lesions
in the cervical, dorsal and lumbar vertebrae, suggestive
of relapse of myeloma . This was later confirmed with
whole-body Positron Emission Tomography (PET)
scan. The M band was up to 2.5. Bone marrow biopsy
showed presence of 15% of plasma cells. Bence jones
proteins were negative. The patient was restarted
on chemotherapy with improvement in neuropathy
(Courtesy Dr. R.K. Singh).

Primary (light chain) amyloidosis
Amyloidosis is not a single pathologic entity but
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describes several disorders characterized by extracellular
deposition of misfolded proteins that aggregate as
insoluble fibrils in various soft tissues.[**!

Unlike multiple myeloma in which the most common
light chain is kappa, lambda light chains predominate
in primary amyloidosis, with the ratio of kappa to
lambda light chain of 1:3.1° Sensorimotor axonal
neuropathy with prominent autonomic nervous system
involvement may be observed in up to 17% of the
patients. Predominant proximal motor involvement is
not uncommon. The median duration of survival ranges
from 2 to 3.8 years. Melphalan and steroid combinations
are shown to prolong survival.

Vasculitic neuropathy (systemic and nonsystemic)
Peripheral neuropathy is an important and, at times,
presenting, clinical feature of the vasculidities. The
following table [Table 3] charts the various vasculitic
disorders and associated neuropathic presentations in
decreasing order of frequency.

Analysis of data of patients with systemic vasculitic
diseases at a tertiary medical research center in Mumbai
concurred that neuropathy can be the presenting feature
or an accompaniment of an established syndrome.

Neuropathy was very common in microscopic polyangitis

and in hepatitis B virus-induced polyarteritis nodosa (70—
80%) It was less frequent in diseases such as sarcoidosis,

Table 3: Vasculitic neuropathies
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systemic lupus erythematosus and rheumatoid arthritis
(up to 10%). Symmetrical sensorimotor axonal neuropathy
was most common, except for Churg Strauss syndrome,
where it tended to be asymmetrical. In sarcoidosis,
systemic lupus erythematosus and rheumatoid arthritis,
peripheral nervous system involvement was seen at the
later stages (personal communication: Dr. 5.N. Amin). In
another study of 20 patients from Mumbai, with biopsy-
proven vasculitic neuropathies, syndromic diagnosis
could be achieved in only about half of the patients at
the time of presentation.[*®

Nonsystemic vasculitis

These patients are often seen first by neurologists and
have definite nerve biopsy-proven vasculitis without
any evidence of underlying disease, central nervous
system vasculitis or evidence of vasculitis affecting any
other part of the body. Most common presentation is a
mononeuritis multiplex. This syndrome has an indolent
course and relatively good prognosis as compared with
systemic vasculitis. A study of 16 patients with vasculitic
neuropathy from a tertiary research center in south India
showed the presence of nonsystemic vasculitis in nine
patients, of which seven showed complete recovery while
two were left with minimal disability.*!

Treatment

Oral or intravenous pulse cyclophosphamide along
with corticosteroids generally improves the sensory
symptoms over a few weeks, and motor symptoms take

Diagnostic category Neuropathy Presentation

Systemic features Tests/procedures to aid

(percent) diagnosis
Polyarteritis nodosa 50-75%1 Asymmetric, painful Hypertension, renal Hepatitis B and C, CMV
Sensorimotor involvement, gastrointestinal
Axonal tract involvement
Microscopic polyangitis 60-8016%! Symmetrical sensorimotor Fever, joint pains and cANCA, nerve-muscle biopsy
constitutional symptoms
Churg Strauss syndrome 50-7516%1 Asymmetrical, painful Asthma, sinusitis, eosinophilia  Nerve biopsy
mononeuritis multiplex
Cryoglobulinemia 30-50 Painful sensorimotor Palpable pupura, renal HCV, serum cryoglobulins,
polyneuropathy, mononeuritis  impairment, arthralgia serum complement levels
multiplex
Wegner’s granulomatosis 10-2016¢] Mononeuritis multiplex, cranial Upper and lower respiratory ANCA testing
nerve in 11% tract involvement,
glomerulonephritis
Systemic lupus 6-210671 Symmetrical, subacute Fever, joint pains, renal ANA, dsDNA, anti-SM,
erythematosus sensory > motor involvement, rashes, psychosis, complement levels, APPLA
polyneuropathy, brachial hematological abnormality
plexopathy, GBS, CIDP
Sjogren’s syndrome 5-10167 Symmetrical, sensory Sicca syndrome Schirmer test, anti-ro, anti-la,
neuronopathy, autonomic lip biopsy
neuropathy, trigeminal
sensory neuropathy
Rheumatoid arthritis 1-101¢7) Entrapment neuropathy, Morning stiffness, joint ESR, RA factor, X-ray joints,

distal symmetrical sensory
neuropathy, mononeuritis
multiplex

deformities, ocular changes

anti-CCP
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longer time to recover. Earlier diagnosis and treatment
definitely influences prognosis favorably. The residual
deficits in these patients range from 20 to 80%.

Chronic demyelinating polyradiculoneuropathy
associated with malignancy

The association of CIDP with malignant disease is rare,
but has been described with several malignancies.
Paraneoplastic polyneuropathy is usually associated
with small cell carcinoma of the lung” and neoplasm
of the ovary or uterus.” Malignancies associated with
CIDP include Hodgkin's lymphoma,” carcinomas of the
colon, pancreas and cholangiocarcinomas,”? carcinomas
of the larynx, lung, hepatocellular carcinomal™ and
malignant melanoma.

Case Study: Hodgkin Lymphoma with
Demyelinating Neuropathy

SP, a 33-year-old male patient, presented with tingling
numbness of palms and soles of 15 days duration. One
week later, he started having calf pains and fatigability
followed by difficulty in climbing stairs and getting up
from the sitting position. His handgrip also became weak.
The patient was a chronic smoker. On examination, he had
mild right-sided lower motor neuron facial palsy with
proptosis and moderate proximal muscle weakness in
both the girdles. Sensory examination revealed reduced
pinprick, temperature and vibration in both palms and
sole with generalized areflexia. General examination
showed presence of swelling in the right inguinal region.
The patient’s routine blood counts and biochemical tests
were within normal limits. Electrophysiological study
showed the presence of sensorimotor demyelinating
neuropathy. CSF examination showed proteins of 140
mg%, cells 6 with elevated IgG levels. Serum protein
electrophoresis did not show any M band. Excision
biopsy of the inguinal swelling was performed and
histopathological examination showed the presence of
Reed Sternberg cells suggestive of Hodgkin lymphoma of
the nodular sclerosis type [Figure 2]. The patient showed
avery good response to IVIg (courtesy Dr. J.A. Lalkaka).

This case highlights the importance of searching for
secondary causes of immune-mediated neuropathies
with atypical course and clinical features.

Concluding Remarks

This review has focused on the immune-mediated
neuropathies beyond CIDP. This group of disorders
shares immune pathogenesis but has differentiating
clinical and electrophysiological features and, in
some cases, biochemical markers. The differentiation
is important as the therapeutic responses of various

Figure 2: Loss of architecture, vascular proliferation, infiltrate of
small and large lymphocytes with prominent nucleoli, mitotic figures
and Reed Sternberg cells Hodgkin’s disease — nodular sclerosis x40
Haematoxylin and eosin

entities differ significantly. The optimal choice of
immunomodulation or immunosuppression is the key
to successful alteration of the clinical course of these
disorders. As our understanding of these conditions
improve, more specific and more effective modalities of
management will emerge in the future.
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