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Nemaline Myopathy - A Case Report

Chein-Wei Chang I-Nan Lien Pen-June Wang*
Sho-Fen Huang** and Hey-Chi Hsu**

A 5 vear-old boy had non-progressive myopathy since 2 years of age. Muscle enzymes were normal Elec-
tromyography showed a myopathic feature. Prominantly disseminated nemaline bodies and predominant type
i muscle fibers were found in muscle biopsy specimen. The clinical and morphological findings supported

the existence of a rare form of congenital myopathy.

Key words: nemaline myopathy, congenital myopathy.

INTRODUCTION

Nemaline myopathy (NM) is a rare congenital
non-progressive disease of skeletal muscles and
was firstly described by Shy et al in 1963[1]. This
special form of myopathy is characterized by the
presence of subsarcolemmal aggregates of small
rods or thread-like (Greek "nema"=thread) bodies
in the muscle fibers.

The clinical manifestations vary, Patients with
weakness and hypotonia may present from birth or
infancy. The weakness is greater in proximal than
in distal muscles of extremities. Further character-
istics including myopathic face, high arched palate,
and often chest deformities and scoliosis are not
unusual {2.3]. In this report. we present a boy with
INM and confirm histologically.

CASE REPORT

A5 year-old boy was noticed to have weakness
in upper and lower extremities, and gave rise to a
waddling gait since 2 years of age. Birth history
showed that he was born after & normal and un-

complicated gestation. No family member had
neuromuscular disease.

His condition was rather stable without definite
progression of muscular weakness till the age of 5
years. On physical and neuromuscular examina-
tions. there was a mild dolichocephaly and high
arched palate. Muscle power was grade 4/5
{Medical Research Council) in bilateral shoulder
and pelvic girdle muscles. Mild museular atrophy
was noticed in bilateral gluteal muscles. Gower’s
sign was postive. There was no pseudohypertrophy
of muscle. Muscle tone and deep tendon reflexes
were normal. Electrocardiogram and echocardio-
gram showed normal features. Serum CPK and
SGOT were within normal Himits. Needle elec-
tromyography (EMG) done in left deltoid and
quadriceps muscles showed a myopathic pattern.

HISTOPATHOLOGY

Muscle specimen was taken from left quadri-
ceps femoris muscle via a needle biopsy. The
pieces were frozen in isopentane which had been
cooled in liquid nitrogen immediately and cut into

Figure 1 Title=Nemaline myopathy, Case report
Authors= Chein-Wei Chang et al.
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slices of 8 u m thick section for routine stainings
of hematoxylin and eosine (H & E), modified
Gomori-trichrome, nicotinamide adenine dinu-
cleotide tetrazolium reductase (NADH-TR), peri-
edic-acid-Schiff (PAS), oil red 0 and adenosine
triphosphatase (ATPase, PH 9.5). For electron mi-

croscopy (EM), the muscle specimmen was fixed in

3% glutaraldehyde ‘and post-fixed ‘in 1% osmium
tetroxide. Ultrathin séctions: were cut with a dia-
mond knife after dehydrated concentration and
were stained with uranyl acetate and lead citrate.

In modified Gomori-trichrome stain, the nema-

line bodies appear-a purple red color in green bed’

of muscle fibers. They cluster in subsarcolemmal
and parariuciear locations within the muscle fibers
(Fig. 1). In EM smdy, the nemaline bodies mea-
sure 3 to 64 m in length and 1 to 3 um in
width, They are usually parailel to the long axis of
muscle fiber and oriented with perpendicular o
the Z band of sacromere (Fig. 2). The proportion

‘of containing nemaline bodies varies in muscle
fibers. I ATPase stain, there were predominance
of type T muscle fibers. NADH-TR stain showed

a normal oxidative enzyme activity, Oil red 0 and
PAS stains also showed normal lipid and glycolytic

“activities.

Fig.1 Frozen section muscle biopsy specimen with deposits of nemaline bodies (deep purple),
modified Gomori-Trichrome, X 400.
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Fig2 By electron microscopy, nemaline bodies (short arrows) appear as elongated structures
parallel to the muscle fibrils and perpendicular to Z disks (long arrows), X

12000,

DISCUSSION

The clinical manifestations of NM varied wide-
ly. Four forms of this myopathy have been recog-
nized [3] :1) a congenital and rapidly fatal myopa-
thy: 2) a congenital and relatively non-progressive
or slowly progressive type; 3) an asymptomatic
form; and 4) an aduit-onset form. The non-
progressive or slowly progressive form is the most
common. In the majority, the myopathy is relative-
ly mild and the disease course was non-progressive
as in our case. The age at which progression be-
comes apparent varies significantly. It may start in

childhood but does not occur until middle or late
life [4]. Although our case has no family member
to he identified. NM has a genetic basis [2]. In
some families, it is inherited as an awtosomal dom-
inant, whereas in others it occurs as an autosomal
recessive [5]). The lack of transmission from father
to son has been emphasized aned the possibility of
an X-linked dominant inheritance has been raised
[4,6]. The sex distribution has been recognized to
even between male and female [5].

As in many of the congenital myopathies,
serum enzyme studies are always normal in NM.
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Our case showed normal CPK value of 56 IU/L.
This is a critical clue in differentiating NM from
muscular dystrophy. EMG in NM has usually show
“myopathic” features, but a number of researchers
describe diverging results of normal findings [7.8]
or a neuropathic pattern [6]. Recently, Wallgren-
Petterssonn et al [9] used single fiber EMG to ex-
amine 13 patients with NM. They stated that ac-
tive degeneration and regeneration of muscle
fibers takes place in NM sugges: that the neurc-
pathic motor unit potentials seen in their patients
may be secondary to myopathic disease activity.

The most significant in diagnosis of NM is the
histopathological findings with presence of abun-
dant nemaline bedies in the muscle fibers and of-
ten predominance of type I (slow) muscle fibers.
Nemaline bodies have been considered to origi-
nate from the Z disks of sacromere [10,11]. They
oriented with their long axis perpendicular to the
Z. disk. The filaments that remain in nemaline
body are thin and are oriented longitudinally and
parallel to the long axis of the extracted nemaling
boady [3]. Experiments in which EM studies were
combined with biochemical techniques suggested
that a major component of the nemaline bodies
was « -actinin [12,13].

The cause of weakness in patients with NM is
still unclear. By several observations [3], the nema-
iine body is not the main cause of muscular weak-
aness. In patients with NM, the proportion of fibers
contair;ing nemaline bodies varies considerably
from muscle to muscle. and the number of fibers
containing nemaline bodies within a muscle does
not correlate with the degree of weakness of that
muscle [4]. Usually, the weakness may affect prox-
imal muscles predominantly as in our case, while
the nemaline bodies are more conspicuous
distally(4¢]. The nemaline bodies can not well re-
flect the functiona! abnormality in the muscle
fibers. Muscle atrophy is not identical to the de-
creased nemaline bodies but to the loss of muscle
fibers.

The predominance of type I muscle fibers is

suggested to have strong correlation to the muscu-
tar weakness in NM. Volpe et al [14] found that
the type I muscle fiber predominance was associ-
ated with a practically pure slow myosin light-
chain pattern. Weeds et al [15] suggested that the
myosin phenotype is controiled through the ner-
vous system, because switching nerves switches the
myosin pattern. Engel and Warmolts [16] also
proposed that the type T muscle fiber predomi-
nance was an abnormality of innervation. On the
basis of their assumption, it has been suggested
the predominant type I muscle fiber in NM indi-
cates a primary alternation in the lower motor
neuron [3} and that nemaline bodies result from
anterior hora cells [3}. The weakness of muscle
may be related to the neuronopathy or the existing
nemaline bodies associated with a major Z disk al-
ternations.  In conclusion. We found the case of
non-progressive congenital NM has the maore sig-
nificantly histopathological diagnosis rather than
the clinical features, muscle enzymes study or
EMG examination.
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