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Multicore Myopathy: Not Always a 
Benign Entity 

Ashfaq Shuaib, Justin M.E. Martin, L. Brent Mitchell and A. Keith W. Brownell 

ABSTRACT: Four patients with Multicore Myopathy, a rare morphologically distinct myopathy, are described. 
Although previously considered to be a non-progressive or only slowly progressive myopathy, progression to 
significant disability was seen in three of our cases. The association of cardiac disease with Multicore Myopathy has 
not been previously emphasised. All four patients in this study had a cardiomyopathy, and heart disease was the cause 
of death in two of the patients. Multicore Myopathy is not always a benign entity. Cardiac involvement, when present, 
adversely affects prognosis. 

RESUME: La myopathic congenitale a foyers multiples: une entite qui n'est pas toujours b£nigne Nous ddcrivons les 
cas de 4 patients atteints de myopathic congenitale a foyers multiples, une myopathic rare dont la morphologie est 
caracteristique. Meme si cette myopathic est consid6r6e comme 6tant non-progressive ou seulement lentement 
progressive, nous avons observe une progression vers une invalidity importante chez 3 de nos cas. L'association 
d'une atteinte cardiaque avec la myopathic congenitale a foyers multiples n'a jamais 6t6 soulignde antdrieurement. 
Nos 4 patients 6taient porteurs d'une cardiomyopathie et l'atteinte cardiaque 6tait la cause du d6ces dans les 2 cas ou 
Tissue a 6t6 fatale. La myopathic congenitale a foyers multiples n'est pas toujours une entite' bdnigne. La presence 
d'une atteinte cardiaque en assombrit le pronostic. 
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Electrocardiographic abnormalities and cardiac disease have 
been observed in association with a number of different muscle 
diseases with the frequency, severity, and characteristics of 
these abnormalities varying with the type of muscle disease.1"4 

Although myopathic symptoms usually predominate, cardiac 
symptoms may bring these patients to medical attention, with 
the muscle weakness being noticed during examination,2,5,e or 
developing later during the course of the disease.7 

Multicore Myopathy (MCM) was initially described by Engel 
et al in 1966 and 1971 in two unrelated children.8,9 Since then, 
additional case reports have been published.10"24 These case 
reports suggest that MCM is commonly manifested at an early 
age and is either non-progressive or only slowly progressive. 
The muscle weakness is usually most pronounced proximally 
and there is an associated mild to moderate decrease in muscle 
bulk. Skeletal deformities, such as kyphoscoliosis, contractures, 
and clubfoot have occasionally been reported.25 

The terminology used to describe this entity has varied and 
includes designations such as multicore disease,9 myopathy 

with multiple minicores,13 familial loss of cross striations,18 

myopathy with minicores,19 and minicore myopathy.24 We pre
fer the term multicore myopathy (MCM), which Banker25 

introduced, to refer to this entity. 
Reports of cardiac involvement in MCM are rare. Two patients 

have been described with congestive cardiac failure secondary 
to atrial20 and ventricular septal defects .8 One patient responded 
well to corrective cardiac surgery.8 The second patient died at 
the time of cardiac catherization.20 Autopsy examination showed 
a patent foramen ovale, a dilated atrium and a markedly dilated 
right ventricle with focal wall thickening and fibrosis.20 Two 
other reports describe "electrocardiographic" evidence of a 
cardiomyopathy10 and biventricular enlargement.21 

In this paper, we describe four patients with MCM who 
demonstrated clinically significant cardiac disease. Furthermore, 
the myopathic symptoms, that these patients experienced, were 
much more severe than has been described previously. The 
myopathic symptoms, in two of these patients (Cases I and 2), 
have been briefly described in abstract form.22,23 
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CASE REPORTS 

Case One 
This 41-year-old female had muscle weakness that dated back as far 

as she could remember. Initially, the weakness was confined to the 
muscles of her shoulder girdle but gradually it progressed to involve her 
neck flexor and pelvic girdle muscles. Her initial examination at age 33, 
demonstrated mild atrophy of shoulder girdle muscles and mild weak
ness involving neck flexors, and shoulder and pelvic girdle muscles. 
Strength in distal muscles was normal. Muscle biopsy indicated MCM 
(Fig. 1A and 3). 

Her initial cardiac examination was also carried out at age 33 because 
of a two year history of gradually progressive dyspnea. Examination 
showed resting tachycardia, increased jugular venous pressure with 
sustained hepatojugular reflux, cardiomegaly, and the murmurs of both 
tricuspid and mitral insufficiency. The clinical diagnosis of congestive 

cardiomyopathy was confirmed with chest roentgenographic, electro
cardiographic, and two dimensional echocardiographic examinations. 
The patient responded to diuretics and digoxin therapy, and she has 
shown no further progression of cardiac dysfunction. 

Over eight years of follow-up, her proximal weakness has increased 
in severity and involvement of distal musculature, particularly in her 
legs, is now evident. Since the age of 39 years, she has required the 
assistance of a wheelchair. 

Case Two 
This patient (the daughter of Case I) was initially examined at age 15 

because of progressive muscle weakness and a vertebral column deformity. 
Weakness, initially confined to her shoulder girdle muscles, was first 
noted at age 4. Shortly afterwards, symmetric leg weakness developed. 
At the time of presentation, the patient had kyphoscoliosis and a 
waddling gait. Mild to moderate weakness was noted in facial, shoulder, 
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Figure I (A-D) — All photomicrographs arefromfrozen sections of muscle reactedfor nicotinamide adenine dinucleo-
tide dehydrogenase. Multiple, small, fairly well demarcated areas of reduced or absent reaction product are seen 
in individual muscle fibers in each biopsy. (X125) 
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Figure 2 — The left ventricular myocardium is markedly hypertrophied and 
contains prominent trabeculae. The interventricular septum has a grossly 
whorled ("watered silk") appearance (arrow). Inset: Disorderly and 
hypertrophied myocardial fibers are separated byfibrotic strands. (Trichrome 
X20O) 

and pelvic girdle muscles. Her distal muscles were also mildly weak. 
Tendon reflexes were absent at the elbows and knees. The rest of her 
examination, including cardiac examination, was normal. Clinically, 
she was thought to have facioscapulohumeral muscular dystrophy. 
However, MCM was evident on the muscle biopsy (Fig. IB and 4). 

At age 17 her chest X-ray showed cardiomegaly, and her electrocar
diogram revealed left ventricular hypertrophy. A clinical diagnosis of 
hypertrophic cardiomyopathy was made. 

A Harrington rod instrumentation was also carried out at age 17 for 
treatment ofher progressive scoliosis. Later the same year, pulmonary 
edema was precipitated by a respiratory tract infection. 

During the next two years, her cardiovascular status periodically 
decompensated despite treatment with diuretics and digoxin. Also, 
muscle weakness progressed to the point where she required the assis
tance of a wheelchair. 

At age 19, an episode of severe congestive heart failure, complicated 
by sepsis and disseminated intravascular coagulation, led to her death. 
At autopsy, her heart showed findings diagnostic of hypertrophic 
cardiomyopathy. 

Case Three 
The diagnosis of hypertrophic cardiomyopathy was made in this 

patient (daughter of Case 1) at age 8 years, after she complained of 
dyspnea on exertion. There was no history of muscle weakness. 

At age 16, she had an out-of-hospital cardiac arrest and resuscitation 
was unsuccessful. 

At autopsy, gross examination ofher central nervous system showed 
no abnormalities. Muscle taken from her pectoralis major muscle revealed 
MCM (Fig. 1C). Her heart weighed 450 gms. There was hypertrophy, 
of both atria and ventricles, which was most prominent in the 
interventricular septum. Microscopic examination ofher myocardium 
revealed short, thickened muscle fibres arranged in a disorderly man
ner with bizzare and pleomorphic nuclei characteristic of hypertrophic 

cardiomyopathy. Abundant fibrous tissue was also noted. Some of 
these features are illustrated in Figure 2. 

Case Four 
This 61-year-old male presented, at age 51, with dyspnea on exertion 

and chest pain. Physical examination was consistent with biventricular 
cardiac failure. Chest X-ray, two dimensional echocardiography, and 
cardiac catherization revealed congestive cardiomyopathy with nor
mal coronary arteries. Over the years he has required numerous hospi
tal admissions for the treatment of heart failure and malignant ventricular 
arrythmias. 

Although he had noticed muscle weakness since early adulthood, no 
specific myopathic diagnosis had ever been made. Muscle weakness 
and wasting in the shoulder region was initially attributed to cervical 
radiculopathy secondary to degenerative cervical spine disease. However, 
the weakness spread, very gradually, to involve both arms and legs. 
Over the years, he had also noted some decrease in muscle bulk, 
especially in the shoulder regions. His brother had died from "cardiac 
problems" at age 45. 

His most recent cardiovascular examination showed advanced 
biventricular failure with increased jugular venous pressure, sustained 
hepatojugular reflux, laterally displaced apical impulse, a S3 and S4, 
and the murmurof mitral insufficiency. Muscular examination revealed 
a mild degree of muscle wasting of his shoulder and pelvic girdle 
muscles, and his neck muscles were very weak (extensors more than 
flexors), as were his shoulder and pelvic girdle muscles. In addition, 
there was mild weakness in the elbow flexors. Tendon reflexes were 
normal. A muscle biopsy taken from his right deltoid muscle indicated 
MCM (Fig. ID). 

DISCUSSION 

If the diagnosis of MCM is made in an infant or child, the 
literature suggests that the degree of weakness present will be 
mild, and the disease will usually be non-progressive and follow 
a relatively benign course.9 '"1 2 ' 1 3 A recently published case 
report, involving an infant, is the first account in the literature 
of MCM producing severe weakness.20 Because reports of 
MCM in adults are infrequent, it is difficult to know whether or 
not the course of the disease will be similar to that seen in 
children. One report suggested non-progression or improve
ment with time.' ' However, other reports suggested a progres
sive course.I4,25 The weakness definitely progressed in three of 
our patients, with two patients eventually requiring the assis
tance of wheelchairs. Most reports describe the weakness as 

Figure 3 — Electronmicrographshowingatypicalcorelesion.Notetheabsence 
of mitochondria and the normal contractile apparatus. The core is sur
rounded by normal muscle on two sides. (X6,000) 
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Figure 4 — Electronmicrograph showing another core. In addition to demon
strating the absence of mitochondria within the core, myofibrillar architec
ture is disorganized. (X12.000) 

proximal, affecting the facial, shoulder and pel vie girdle muscles. 
However, in some reports no weakness was found on examin
ation."17 The distribution of weakness in our cases was sim
ilar to that described in previous reports. Improvement in strength 
with time, as reported in some studies,"13'21 was not seen in 
any of our cases. Although areflexia has been noted,14,15,21 

hyporeflexia is much more common.1,2"1216 In two of our 
patients the tendon reflexes were normal. The third patient 
showed focal absence of some reflexes while the reflex status of 
the fourth patient is unknown. 

A number of musculoskeletal defects have been associated with 
MCM including kyphoscoliosis,1317 high arched palate,1517,21 

polythelia,13 hemifacial assymetry,12 pes cavus17,25 and dolico-
morphic habitus and dolicocephaly.24 

Kyphoscoliosis can be progressive, resulting in recurrent 
pulmonary infections,17 and may at times require surgical 
correction.17 Surgical correction was required in our patient 
with kyphoscloiosis. 

Muscle weakness, attributed to cardiac cachexia, may be 
seen as a non-specific finding in many patients with advanced 
cardiac failure.26 This type of weakness should be differenti
ated from weakness secondary to an underlying myopathy. The 
differentiation may be quite difficult when cardiac disease pre
cedes the onset of muscle weakness. 

Although cardiac involvement in MCM has been reported, 
our case reports are the first to systematically assess the 
presentation, response to treatment and prognosis when car
diac involvement occurs in MCM. Hypertrophic cardiomyopa
thy was seen in two patients. The cardiac symptoms experienced 
by these two patients were similar to those experienced by 
patients with hypertrophic cardiomyopathy without muscle 
disease.27 The diagnosis of MCM, in one of these patients, was 
made at autopsy (Case 2). The other patient (Case 3), had 
presented with symptoms of muscle weakness, with heart fail
ure and cardiac arrythmias developing within one year. She 
died two years following the onset of symptoms of her hyper
trophic cardiomyopathy and four years following the diagnosis 
of MCM. The two patients (Cases 1 and 4) with dilated, conges
tive cardiomyopathy have survived. In Case 1, the cardiomyopa
thy is asymptomatic with supportive treatment after eight years 
of follow-up. Case 4 is still alive, 11 years after the onset of 

cardiac symptoms, but is disabled by congestive heart failure 
and malignant cardiac arrythmias, despite maximal medical 
therapy. 

MCM is diagnosed when a muscle biopsy demonstrates multi
ple small cores within muscle fibers as the most prominent 
pathological change. Using light microscopy, the cores can be 
demonstrated best by oxidative enzyme histochemistry or polar
ized light. Transmission electron microscopy demonstrates the 
changes in the greatest degree of detail. 

Our patients, although fulfilling the pathological criteria for 
the diagnosis of MCM, are quite different clinically from most 
of the other cases that have been described up to this time. Why 
might this be? First, since only a very small number of patients 
with this myopathy have been reported thus far, it should not be 
surprising that the clinical spectrum of the disease was much 
broader than was originally described. This has been a common 
observation with most diseases, following their initial description. 
Secondly, it is recognized that multicores are not pathogno
monic for MCM since they can be seen in muscle biopsies from 
conditions as diverse as malignant hyperthermia, muscular 
dystrophy, inflammatory myopathies, denervation atrophy, 
endocrinopathies, emetine myopathy and glucocortocoid treated 
rats.25 It may be that if a more specific marker for MCM is 
discovered, it will be appreciated that the patients who carry 
the diagnosis of MCM may turn out to be a very heterogenous 
group that will have to be further subdivided. 

The association of significant cardiac disease and MCM in 
these four cases suggests that all patients with MCM should be 
evaluated for cardiomyopathy at presentation and on follow-up. 
Cardiac involvement may adversely affect the prognosis in 
this, otherwise, relatively benign myopathy. Finally, it is impor
tant to note that the muscle weakness itself may be progressive, 
resulting in significant limitation of muscular function. 
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