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ABSTRACT 

We report a 50-year-old woman who developed localized proximal muscle weakness, in addition to transient elevation of 
antibodies to GM1 ganglioside, without multifocal conduction block. She was treated with intravenous immunoglobulin 
(IVIg) and steroid pulse therapy, which were effective for over 10 years. Her clinical course and laboratory tests were 
consistent with lower motor neuron syndrome (LMNS) with localized proximal muscle weakness. We suggest that 
some patients diagnosed as LMNS may remain responsive to IVIg or steroid pulse therapy for a long time. 
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1. Introduction 

Lower motor neuron syndrome (LMNS) should be dis- 
tinguished from multifocal motor neuropathy (MMN), 
but the differential diagnosis is sometimes difficult. MMN 
is presumed to have an immune-mediated pathogenesis 
and is treated with steroid or intravenous immunoglobu- 
lin (IVIg). Asymmetric muscle weakness of the distal 
upper limbs with multifocal motor conduction block and 
a positive response to treatment with IVIg are considered 
the most relevant criteria. However, LMNS includes a 
heterogeneous group of diseases, and the distributions of 
muscle weakness may be predominantly asymmetrical or 
symmetrical, distal or proximal, and situated in arms or 
legs [1,2]. Progression may be rapid or only rapid ini- 
tially followed by spontaneous arrest, or slow throughout 
the course. Patients are usually unresponsive to immuno- 
therapy. Therefore, careful electrophysiological evalua- 
tion to search for conduction blocks is required. We de- 
scribe an adult-onset LMNS patient who showed local- 
ized proximal muscle weakness, but had a positive re- 
sponse to treatment with IVIg or steroid pulse therapy for 
over 10 years. 

2. Case Report 

A 50-year-old woman had gait disturbance and weakness  

of the upper limbs, which appeared in 1998. She visited 
our hospital in August, 1999 for progressive muscle weak- 
ness. She had no relevant medical history except for sud- 
den deafness, which had already improved. On examina- 
tion, she showed limitation of shoulder muscle elevation 
and positive Gower’s sign. Muscle strength by mMRC 
(modified Medical Research Council) criteria was 2 in 
bilateral deltoid muscles, 4 in bilateral biceps brachii and 
triceps brachii muscles and 4 in bilateral quadriceps fe- 
moris and paravertebral muscles. However, the muscle 
strength of wrist and finger and tibialis anterior muscles 
was normal. Her sensation and tendon reflex were nor- 
mal, and autonomic function tests were within normal 
ranges. Blood tests were normal except for mild eleva- 
tion of creatinine kinase (216 IU/l). M-protein, antinu- 
clear antibody, antineutrophil antibody, anti-SS-A and 
anti-SS-B antibodies were all negative. IgM anti-GM1 
ganglioside antibody titer was mildly elevated (×400). 
Cerebrospinal fluid examination showed normal cell counts 
with total protein 49 mg/dl. Magnetic resonance imaging 
(MRI) presented marked atrophy and fatty degeneration 
of deltoid, quadriceps femoris and paravertebral muscles 
(Figure 1). A needle electromyogram showed neuro- 
pathic changes in quadriceps femoris, biceps femoris, and 
gastrocnemius muscles, but normal biceps brachii, in- 
terossei dorsalis, semimembranosus, and tibialis anterior 
muscles. Motor conduction velocities, distal latencies, 
and amplitudes of compound muscle action potential *Corresponding author. 
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(CMAP) were close to normal. A conduction block was 
observed on the segment of the right median nerve be- 
tween axilla and elbow at the onset, but the finding was 
not confirmed subsequently. Muscle biopsy of biceps 
brachii muscle (Figure 2) did not show characteristic 
findings of myositis, because alkaline phosphatase (ALP) 
staining was negative both in muscle cells and connec- 
tive tissues. A few small angulated fibers were stained 
with neuron specific enolase (NSE). Type1 fibers were 
dominant, and Type 2C fibers were intermediately scat-
tered without fiber type grouping. These findings were 
consistent with mild neuropathic changes. The patient 
was treated with IVIg 0.4 g/kg for 5 days (November, 
1999). Gower’s sign became negative, and the other 
muscle symptoms were somewhat improved. Two months 
later, she was treated with plasma exchange, which did 
not produce a clear improvement of muscle weakness. 
Then, steroid pulse therapy was performed with 1 g in-
travenous methylprednisolone for 3 days (July, 2000), 
followed by oral prednisolone (1 mg/kg, daily). After the 
treatment, her weakness in the upper limbs was improved, 
and the titer of anti-GM1 ganglioside antibody decreased 
and has remained negative since 2000. However, her 
symptoms, such as Gower’s sign or limitation of shoul-
der elevation reappeared, and steroid pulse therapy has 
been repeated periodically for 10 years. The intervals 

between steroid pulse therapy became gradually shorter, 
and the effects became less marked. On November 2009, 
because of osteoporosis as a side effect of steroid, oral 
prednisolone was discontinued, and she was again treated 
with IVIg therapy, which was effective. During 13-years’ 
follow-up, muscle weakness and atrophy has remained 
localized symmetrically at proximal muscles. 

 

 

Figure 1. T1-weighted MRI axial images of lower limbs (up- 
per) and paravertebral muscle (lower). Arrows: atrophic 
muscles. 

 

 

Figure 2. Muscle biopsy of biceps brachii muscle. (a) Hematoxylin and eosin staining; (b) Immunostaining using neuron spe-
cific enolase (arrow: small angulated fiber); (c) Immunostaining using alkaline phosphatase; (d) Gomori trichrome staining. 
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3. Discussion 

The clinical features of LMNS, which closely resemble 
the progressive spinal muscular atrophy of adult motor 
neuron disease [3,4], can be subdivided into two or more 
forms based on clinical, physiological, and immunologi- 
cal criteria [5]. The most distinct form is seen in patients 
with MMN [6], in which nerve conduction block in at 
least one motor nerve is considered an essential finding 
[7]. However, since Pestronk described MMN without 
conduction block, other similar cases have been reported 
under names such as LMNS [8,9], MMN without overt 
conduction block [10], chronic motor axonal neuropathy 
(CMAN) [11,12], or axonal multifocal motor neuropathy 
without conduction block [13]. Electrophysiological stud- 
ies cannot distinguish them from ALS. These cases often 
showed pure lower motor neuron involvement, in addi- 
tion to the existence of anti-ganglioside antibodies (GM1 

[8], GalNAc-GD1a [12]) and trivial evidence for demye- 
lination in conduction studies [10]. Favorable response to 
treatment such as IVIg [9] was sometimes observed. 

Our patient showed localized weakness in proximal 
muscles, such as deltoid, quadriceps femoris and paraver- 
tebral muscles, without sensory disturbance. A motor 
nerve conduction block was noted only once at one seg- 
ment in the early stage. There was no remarkable delay 
of conduction velocity or temporal dispersion of CMAP, 
which does not satisfy the criteria for MMN. However, 
immune therapies such as IVIg or steroid were effective. 
Pestronk et al. described a similar patient with proximal 
LMNS [5], who showed proximal dominant weakness, 
without little elevation of antibodies to GM1. Proximal 
dominant LMNS patients in this series differed from pa- 
tients with MMN, based on clinical, nerve conduction 
and immunological criteria. Clinically, these diseases are 
especially common in men and onset is often relatively 
late. The weakness was predominantly in proximal mus- 
cles and often remained within one or two extremities for 
at least 3 to 5 years. Conduction block in the proximal por- 
tion of the fibers was unusual. Serum tests often showed 
high titers of antibodies to asialo-GM1 and Galβ1-3GalNAc, 
but these were negative in our patient. 

Recently Burrel et al. [14] reported that more than 70% 
of patients with pure LMNS responded to IVIg therapy, 
despite a low prevalence of detectable GM1 antibodies 
and conduction block. They noted that patients with pre- 
dominantly upper limb, asymmetrical, and distal weak- 
ness were more likely to respond to IVIg therapy. How- 
ever, our patient had symmetrical and proximal weakness. 
Thus, clinical symptoms might not be a good predictor of 
treatment response [15]. 

Our patient presented muscle atrophy and weakness in 
localized proximal parts without multifocal motor con- 
duction block. Steroid pulse and IVIg treatments re- 
mained effective for over 10 years. She does not satisfy  

the criteria of MMN, and belongs to the category of 
LMNS. However, she showed transient elevation of IgM 
anti-GM1 gangliside antibody and conduction block on 
one segment of the right median nerve at the onset. These 
findings may easily be overlooked in the course of 
LMNS. So we suggest that it is necessary to review the 
effect of immune therapy, even in patients atypical for 
MMN. 

4. Conclusion 

Patients with LMNS may respond to IVIg or steroid pulse 
therapy, irrespective of the presence or absence of anti- 
GM1 ganglioside antibodies or conduction block, and 
should be given an empirical trial of IVIg or steroid to 
determine treatment responsiveness. Our patient showed 
a good response without progressive symptoms for over 
10 years. 
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IVIg: intravenous immunoglobulin; LMNS: lower mo-
tor neuron syndrome; MMN: multifocal motor neuropathy; 
CIDP: chronic inflammatory demyelinating polyradicu- 
loneuropathy, mMRC: modified Medical Research Coun-  

cil; MRI: magnetic resonance imaging; CMAP: compound 
muscle action potential; ALP: alkaline phosphatase; NSE: 
neuron specific enolase; ALS: amyotrophic lateral scle-
rosis. 
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