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INTRODUCTION

In 1982 Lewis and colleagues reported 5 patients
with an unusual neuropathy, best described as a chronic
demyelinating sensorimotor mononeuropathy multi-
plex(3,4). This type of neuropathy, also referred to as the
Lewis-Sumner syndrome, can be distinguished from
multifocal motor neuropathy (MMN) by different clini-
cal presentations and laboratory findings. Whether

Lewis-Sumner syndrome” is a separate nosological

entity, a focal variant of chronic inflammatory demyeli-
nating polyneuropathy (CIDP), or a subset of MMN
with sensory involvement has been debated(1-3,5-7).

We present a middle-age man with insidious onset
and slow progression of numbness and weakness in four
extremities. MADSAM neuropathy was diagnosed
according to clinical manifestations, electrophysiologi-
cal features, and laboratory data. This is the first report
of a MADSAM neuropathy in Taiwan. 
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Abstract- Multifocal acquired demyelinating sensory and motor (MADSAM) neuropathy is characterized
by an asymmetric multifocal pattern of motor and sensory loss, and  conduction block and other features of
demyelination in nerve conduction studies(1,2). MADSAM neuropathy needs to be differentiated from chron-
ic inflammatory demyelinating polyneuropathy (CIDP) and multifocal motor neuropathy (MMN)(1,2). In clas-
sic CIDP, there are symmetric proximal and distal weakness, sensory deficit in both upper and lower
extremities and reduced deep tendon reflex(2). In MMN, limb weakness without sensory loss is asymmetric
in the distribution of individual peripheral nerves and the weakness typically begins in the distal upper
extremities. We report one patient with chronic progression of asymmetric numbness and weakness in four
extremities. MADSAM neuropathy was diagnosed after extensive clinical and laboratory evaluations. It is
very important to distinguish between CIDP, MADSAM neuropathy, and MMN by clinical, laboratory, and
histological features because of different effective therapeutic strategies.
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CASE REPORT

This 38-year-old man experienced diminished sensa-
tion in left hand in January 2001. He denied any sys-
temic diseases or toxic exposure. There was no pain,
cramping, or fasciculations in his hands. The numbness
spread from distal to proximal parts of left upper limb,
and then to the other limbs. Four months later, the
patient had asymmetric weakness in his distal four
extremities, which interfered with his walking.
Neurological examination in July 2001 revealed asym-
metric distal weakness with mild muscle wasting. The
motor examination using MRC scale revealed 4+ in right
deltoid; 4- in right biceps, triceps, dorsal and palmar
interossei and left biceps, triceps, brachioradialis, flexor
carpi radialis, and abductor pollicis brevis; 4 in the other
muscles. The patient had difficulty walking on toes and
heels. Sensory examination revealed impaired pinprick
and light touch sensations in the medial part of the bilat-
eral forearms, and the first, second, third, and fourth fin-
gers, and the medial part of the left leg. Triceps and
ankle jerks were depressed and biceps, brachioradialis,
and knee jerks were absent. The nerve conduction stud-
ies revealed asymmetric motor and sensory conduction
slowing, motor conduction block, prolonged or absent F-
waves, absent H-reflex, and reduced amplitude of com-
pound muscle action potentials (CMAPs), and sensory

nerve action potentials (SNAPs) (Tables 1 and 2). The
CSF study was normal, except for a marked elevation of
protein (170mg/dl). The protein electrophoresis and
immunoelectrophoresis of CSF and blood failed to show
monoclonal gammopathy. Serum anti-GM1 antibody
titer (449.1 BTU) was below low-cutting (1000 BTU:
cut off). The anti-nuclear antibody and antibody for HIV
were negative. Fasting blood glucose was 84 mg/dl;
HbA1c, 5.4% (Normal: 4.6 to 6.5%); ESR 7 mm/1hr.
(Normal: 0-15 mm/1hr).

MADSAM neuropathy was diagnosed. The patient
received prednisolone (50 mg per day), and symptoms
were markedly improved after 4 months treatment. The
motor examination after one year’s prednisolone treat-
ment showed MRC 4+ in right deltoid, biceps, triceps,
dorsal and palmar interossei and left biceps, triceps, bra-
chioradialis, flexor carpi radialis, and abductor pollicis
brevis. The patient could walk with a swagger but had
difficulty walking on toes and heels. Repeated nerve
conduction study repeated in December 2002 (Table 3)
revealed mildly improved conduction velocities of motor
nerves.

DISCUSSION

In chronic acquired demyelinating polyneuropathy, it
is important to differentiate MADSAM neuropathy from

Table 1. Nerve conduction studies in April, 2001

Nerve Stimulation Recording Amplitude Latency Conduction F-wave H-reflex 
stimulated site site (motor = mV; (msec) velocity latency latency 

sensory = µV) (m/sec) (msec) (msec)

RT LT RT LT RT LT RT LT RT LT

Median (m) Wrist APB 12.1 9.7 3.6 3.8 NR 37.5
Elbow APB 4.3 7.1 9.5 8.4 39 52.2

Ulnar (m) Wrist ADM 9.6 9.3 3.2 3.1 36.1 30.8
Below elbow ADM 4.3 6.2 7.7 7.8 51.1 50
Above elbow ADM 4.3 5.1 9 9.3 61.5 53.3

Median (s) Wrist Index finger 8.6 5 2.5 3 60 48.7
Ulnar (s) Wrist Little finger NR 1.1 NR 2.8 NR 45.4
Tibial (m) Ankle AH 9.7 8.7 5.1 4.8 64.1 70.9 41.5 44.5

Popliteal fossa AH 3.8 2.3 15.8 16 37.9 35
Peroneal (m) Ankle EDB 5.9 4.7 4.3 6.1 56.8 41.6

Below fibula EDB 3.5 2.9 12.3 13.8 39.4 42.9
Lateral popliteal fossa EDB 3.1 2 14.4 15.8 38.1 40

Sural (s) Calf Posterior ankle 4.6 9.1 3.1 3 45.2 46.7

m: motor study; s: sensory study; RT: right; LT: left; NR: no response; APB: abductor pollicis brevis; ADM: abductor digiti minimi; AH: abductor
hallucis; EDB: extensor digitorum brevis.
Note: All sensory latencies are peak latencies. F-wave and H-reflex latencies represent the minimum latency.
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CIDP and MMN(8). Classic CIDP is characterized by a
symmetric proximal and distal phenotype. When diag-
nostic criteria for CIDP were initially proposed, weak-
ness of proximal and distal limbs was a mandatory inclu-
sion criterion(2,9,10). CIDP may begin insidiously and
evolves slowly, attaining its maximum severity after sev-
eral months or even a year or longer(2). CIDP was sepa-
rated from acute inflammatory polyneuropathy by
Austin in 1958 based on a chronic relapsing course,
enlargement of nerves, and responsiveness to steroids(11).
The symptoms and signs of CIDP may be asymmetrical
initially and have ascending involvements. But it usually

progresses slowly to symmetric weakness, loss of deep
tendon reflex, and impaired sensation in hands and
feet(2,12,13). Antecedent infections can be identified far less
regularly in patients with CIDP than those with acute
inflammatory demyelinating polyneuropathy (AIDP)(14).
Elevated concentration of CSF protein and evidence of
demyelination on electrodiagnostic examination are
found in most patients with CIDP(1,2,12). The pathophysiol-
ogy of CIDP is still unclear, but an autoimmune mecha-
nism is proposed due to the likely responsiveness of
immunomodulating treatments of CIDP(2,9,10,12,13,15). The
efficacy of corticosteroids(2,13,16), plasma exchange(17,18),

Table 2. Nerve conduction studies in July, 2001

Nerve Stimulation Recording Amplitude Latency Conduction F-wave H-reflex 
stimulated site site (motor = mV; (msec) velocity latency latency 

sensory = µV) (m/sec) (msec) (msec)

RT LT RT LT RT LT RT LT RT LT

Median (m) Wrist APB 5.8 8.2 3.8 3.4 36.6 39.5
Elbow APB 1.4 4.7 12.5 8.2 27.4 47.9

Ulnar (m) Wrist ADM 6.1 5.5 3.4 2.9 45.8 40.5
Below elbow ADM 2.3 4.5 9.1 7.2 40.4 51.2
Above elbow ADM 2.2 3.8 10.5 8.8 57.1 50

Median (s) Wrist Index finger 4.1 1.7 2.8 2.9 53.6 51.7
Ulnar (s) Wrist Little finger 0.8 1.3 2.3 2.5 56.5 52
Tibial (m) Ankle AH 6.2 4.1 4 4.5 66.2 57.8 NR NR

Popliteal fossa AH 1.2 0.9 15.5 17.4 35.9 31
Peroneal (m) Ankle EDB 4.7 3.1 3.7 4.6 76.3 89.6

Below fibula EDB 1.6 1.4 12.2 13.4 37.6 36.4
Lateral popliteal fossa EDB 1.1 0.8 14.8 16 30.8 30.8

Sural (s) Calf Posterior ankle 3.7 5.3 3.2 3.4 43.8 41.2

Abbreviations as in Table 1.

Table 3. Nerve conduction studies in December, 2002

Nerve Stimulation Recording Amplitude Latency Conduction F-wave H-reflex 
stimulated site site (motor = mV; (msec) velocity latency latency 

sensory = µV) (m/sec) (msec) (msec)

RT LT RT LT RT LT RT LT RT LT

Median (m) Wrist APB 10.8 8.7 3.7 3.9 38.2 32.2
Elbow APB 9.9 8.4 10.1 8.6 36.7 50

Ulnar (m) Wrist ADM 10 9.4 3.2 3.2 38.6 33.7
Below elbow ADM 3.8 8.1 8.7 8 42.7 49
Above elbow ADM 3.6 7.7 10.5 9.8 44.4 44.4

Median (s) Wrist Index finger 9.8 7 2.8 2.8 53.6 53.6
Ulnar (s) Wrist Little finger NR NR NR 2.8 NR 48.2
Tibial (m) Ankle AH 10.9 9.2 4.2 4.5 54.3 60 46.8 51.8

Popliteal fossa AH 6.4 5.4 14.6 16 38.5 34.8
Peroneal (m) Ankle EDB 3.3 2.7 4.2 5 58.8 58.8

Below fibula EDB 2.6 1.9 12.7 12.7 37.1 40.9
Lateral popliteal fossa EDB 2.3 1.8 15.2 15.3 32 30.8

Sural (s) Calf Posterior ankle 1.6 5.9 3.6 3.4 38.9 41.2

Abbreviations as in Table 1.
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and IVIg(19-21) in treating CIDP have been demonstrated in
several randomized controlled trials. 

In contrast to CIDP, multifocal motor neuropathy
(MMN) shows an asymmetrical weakness and muscle
atrophy, typically in the distribution of individual periph-
eral nerves without sensory involvement(1-3,12,13,22-24). MMN
with a clinical picture of mononeuritis multiplex and
electrophysiologic evidence of persistent motor conduc-
tion block (MCB)(1,2,12,13) is considered an acquired
immune-mediated demyelinating motor polyneuropa-
thy(12,13,15). The diagnosis of MMN usually relies on the
presence of MCBs. High titers of anti-GM1 antibodies
are often detected in the serum of patients with
MMN(2,12,13). IVIg(1,2,15) and cyclophosphamide(1,2,13,14) are
effective treatment for the majority of patients with
MMN.

Lewis and his colleagues reported in 1982 five
patients exhibiting different clinical and neurophysiolog-
ic features from 35 patients with classical CIDP(4). The
major features that separate MADSAM neuropathy from
typical CIDP are the electrophysiological findings(3) and
favorable responses to plasma exchange, prednisone, or
IVIg. Similar to CIDP, CSF protein content is increased
in 60-80% of patients with MADSAM neuropathy(1-3,5,7,14).
On the other hand, polyclonal IgM antibodies against
GM1 may be detected in 40-80% of MMN patients, but
difficult to detect in CIDP and MADSAM neuropathy
(1-3,5,7,14). In MADSAM neuropathy, MMN, and CIDP, the
nerve conduction studies show features of demyelina-
tion, such as conduction block, temporal dispersion, pro-
longed distal latencies, slow conduction velocities, and
absent or prolonged F-wave latencies in one or more
motor nerves(1-3). MADSAM neuropathy is different from
MMN due to sensory nerves are involved and different
from CIDP due to conspicuous asymmetric multiple
nerves involvement.

60-70% of patients with MADSAM neuropathy
showed improvement after IVIg treatment, lasting for
several months. Such response is similar to the those of
CIDP and MMN(1-3,5,7,14,15). The alternative treatment was
corticosteroids. Unlike MMN but similar to CIDP, 50-
70% of patients with MADSAM neuropathy have shown
improvement with corticosteroid treatment(1,2,5,7).
However, only less than 3% of patients with MMN

responded to corticosteroid(22).
Our patient had asymmetric multifocal demyelinat-

ing neuropathy with conduction block in nerve conduc-
tion study, elevated CSF protein content, low anti-GM1
antibody titer, and a good response to steroid. These fea-
tures fulfill the diagnostic criteria for MADSAM neu-
ropathy. Prednisolone treatment seemed to be effective.
It is important to distinguish MADSAM neuropathy
from CIDP and MMN.
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