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Purpose of review

The idiopathic inflammatory myopathies are an important and
treatable group of disorders. However, the potential toxicity
associated with the immune therapeutic regimens used to treat
these disorders may be significant; therefore, accurate
diagnosis before such treatment is essential. The differential
diagnosis is potentially large. Accurate diagnosis usually
depends on a combination of careful clinical assessment in
conjunction with detailed laboratory investigations. Muscle
biopsy remains essential in achieving an accurate diagnosis
that will then guide treatment. This review describes the
diagnostic approach used.

Recent findings

There has been debate over the requirements for an accurate
diagnosis of inflammatory myopathy (i.e., polymyositis and
dermatomyositis). It is increasingly recognized that there can
be clinical and muscle histopathologic overlap between the
features of inflammatory myopathies and those of other muscle
disorders, in particular, the genetic muscular dystrophies.
Pathologic findings of inflammation and major
histocompatibility complex upregulation, although typical of
inflammatory myopathies, have been shown to occur in some
muscular dystrophies, complicating the diagnostic process.
Inclusion body myositis is much less responsive to
immunotherapy and is now recognized as the most common
acquired muscle disease in those older than 50 years of age. It
is likely that genetic muscular dystrophies and inclusion body
myositis account for some cases of apparently
“treatment-resistant” myositis.

Summary

A thorough clinical assessment, including a detailed family
history, complemented by electromyography and creatine
kinase measurements, should be undertaken in any patient
with presumed idiopathic inflammatory myopathy. In addition, a
muscle biopsy remains essential in all cases. A precise tissue
diagnosis confirming features of an active inflammatory
process should be achieved before immunosuppressive
treatment is commenced. An increasing array of
immunocytochemical and histioenzymatic stains now allows a
full analysis and will help to confirm or exclude virtually all the
differential diagnostic possibilities considered in this review.
Electron microscopy may also be valuable in selected cases.
Close collaboration between clinicians and muscle
pathologists is essential in allowing the most accurate
interpretation of myopathologic findings in the clinical context.
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Abbreviations

BMD Becker muscular dystrophy

CK creatine kinase

DM dermatomyositis

DMD Duchenne muscular dystrophy
IBM inclusion body myositis

1M idiopathic inflammatory myopathy
LGMD  limb-girdle muscular dystrophy
MHC major histocompatibility complex
PM polymyositis
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Introduction

Myositis is strictly a term that is used to describe infec-
tion or inflammation of skeletal muscle. In clinical prac-
tice, the term is often used synonymously with the so-
called idiopathic inflammatory myopathies (IIMs), a
group of disorders characterized clinically by muscle
weakness (principally proximal) and fatigue and patho-
logically by mononuclear inflammatory infiltrates in
muscle [1]. The main clinical entities in the group are
dermatomyositis (DM) and polymyositis (PM) [2]. They
are, by definition, considered primary autoimmune dis-
eases directed at as yet unidentified antigens within
skeletal muscle. Inclusion body myositis (IBM) had pre-
viously been considered another member of the group of
IIMs, but most investigators now consider this to be a
primary degenerative disease of muscle in which there
may be secondary inflammatory changes [3e].

Making a diagnosis of PM and DM is essential because
of the treatability of these disorders, their association
with malignancy and autoimmune rheumatic disorders,
and the frequency of multisystem involvement. There
are, however, a number of myopathic and neurogenic
disorders that may cause diagnostic difficulty. It is es-
sential that these disorders be differentiated from IIM,
particularly in view of the potential toxicity of immuno-
suppressive therapy.

This review summarizes the clinical features of IIM, dis-
cusses common pitfalls in diagnosis, and briefly consid-
ers some of the conditions that may cause diagnostic
confusion.



Clinical features of

inflammatory myopathies

The clinical features of the inflammatory myopathies
have been reviewed elsewhere [4,5,6°¢]. PM and DM
are typically of subacute onset and are characterized by
the development of progressive, symmetric, and usually
painless, predominantly proximal muscle weakness. The
weakness generally occurs earlier and is more severe in
the pelvic girdle than the shoulder girdle. IBM is a more
chronic disease, and diagnosis can be delayed by a num-
ber of years after symptom onset.

The diagnosis of DM is established by the presence of
weakness associated with a rash on sun-exposed parts,
clevation of creatine kinase (CK) activity, myopathic
electromyographic findings, and a distinctive histopath-
ologic picture. Although the onset is typically subacute,
it can sometimes develop acutely over days. Presentation
without a rash or with a typical rash but no apparent
muscle pathology may occur rarely. The presence of the
rash, however, is virtually pathognomonic of the condi-
tion. In children with the rash and muscle weakness, it
may be reasonable not to consider a muscle biopsy in
favor of an MRI scan, but we always perform muscle
biopsies in our adult [older than 16 years] population.

Inclusion body myositis has a more chronic course, and a
selective and asymmetric pattern of muscle involvement
not usually seen in PM or DM may be helpful diagnos-
tically. Patients typically develop wasting of the long
finger flexors and the quadriceps, resulting in frequent
falls. CK elevation is relatively modest and histology is
distinctive. It is also resistant to therapy with conven-
tional immunosuppressive treatments [6ee].

Polymyositis is often the most diagnostically challenging
because it lacks characteristic cutaneous manifestations
(compared with DM), a unique distribution of weakness
(compared with IBM) or a completely specific myo-
pathologic appearance. There has recently been much
debate regarding its diagnosis and differentiation from
[BM [4,7ee].

The most widely used criteria for the diagnosis of PM
and DM are those of Bohan and Peter [8]. However, in
the 1977 study of Bohan ez 4/. [9], proximal muscle weak-
ness was the presenting symptom in only 69% of pa-
tients, CK levels were normal in 5%, and more than 10%
had a normal electromyogram, with many more lacking
the typical triad of features described below. Further-
more, 12.5% of muscle biopsy samples revealed no ab-
normalities and were atypical in many other patients.
Other more specific criteria have recently been proposed
[4,10].

Depending on the individual case, the history should be
directed to exclude specific alternative diagnoses, with
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particular attention to the family history and medication
history. The standard supportive laboratory investiga-
tions merit further consideration.

Serologic tests

Although aspartate and alanine aminotransferases, lac-
tate dehydrogenase, and aldolase levels are elevated in
IIM, the most widely used muscle enzyme assay is CK.
This can be elevated as much as 50-fold in PM and DM
but rarely much higher; serum CK that is elevated more
than 100-fold should call the diagnosis into question. In
IBM, the CK is more mildly elevated, as much as five-
fold. CK levels may, however, rarely be normal in [TMs,
even in the presence of inflammatory changes found on
biopsy. The explanation for this is unclear but empha-
sizes the importance of undertaking muscle biopsy and
not relying on CK for diagnostic purposes [11,12]. CK
levels may also fluctuate from day to day (increasing
significantly after major exercise), even in the absence of
any intervention. Furthermore, CK elevation is nonspe-
cific, merely indicating the presence of muscle damage,
and should never be regarded as a diagnostic test. CK is
elevated in muscular dystrophies and in some metabolic
myopathies (particularly if there is any degree of rhab-
domyolysis) and although the degree of elevation can be
informative, there is considerable overlap.

A search for autoantibodies may be diagnostically useful
in PM and DM and provide a clue to disease subtype.
Indeed, the absence of a positive antinuclear antibody
and an anti-Jo antibody should also raise doubts about
the diagnosis. Although autoantibodies have been found
in IBM [13,14], they are unusual. They are not associated
with muscular dystrophies or metabolic myopathies, al-
though their presence should not exclude these diag-
noses [15]. The presence of acetylcholine receptor anti-
bodies points to a diagnosis of myasthenia gravis.

Electromyography

Electromyographic findings in IIM are not specific and
arc useful only insofar as they confirm an active myo-
pathic process. In PM and DM, there is evidence of
increased membrane irritability such as positive sharp
waves, fibrillation potentials, and complex repetitive dis-
charges. Myopathic motor unit action potentials that are
polyphasic and of short duration and low amplitude are
seen. Finally, there is early or rapid recruitment of motor
unit action potentials.

In IBM, there may be additional evidence of neurogenic
changes with prolonged, large-amplitude motor unit ac-
tion potentials. This can lead to diagnostic confusion
with motor neuron disease [16].

Muscle biopsy

A definitive diagnosis of IIM relies on muscle biopsy,
and erroneous interpretation of a muscle biopsy speci-
men is probably the most common cause of a clinical
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misdiagnosis of [IM [17]. There are many pitfalls in both
the analysis and interpretation of a muscle biopsy speci-
men, and these have been reviewed [17].

The key myopathologic feature of PM is considered to
be endomysial lymphocytic infiltration. However, similar
infiltration has been reported in Duchenne muscular
dystrophy (DMD) and Becker muscular dystrophy
(BMD) [18], facioscapulohumeral dystrophy [19], limb-
girdle muscular dystrophy (LGMD) type 2B [20], and
congenital muscular dystrophy with primary merosin de-
ficiency [21] as well as in IBM. It is therefore very im-
portant to also perform appropriate immunocytochemical
staining in all cases to assess for deficiency of any of the
known proteins that cause muscular dystrophies. In ad-
dition, genetic testing can be very helpful, such as the
genetic test that is now widely available for facioscapu-
lohumeral dystrophy. In IBM, there are additionally
Congo red—positive amyloid deposits and rimmed vacu-
oles that represent an important diagnostic clue, and fila-
mentous inclusions are usually present on electron mi-
CIoscopy.

The key myopathologic feature in DM is perivascular B
cell-predominant inflammation associated with microin-
farcts and perifascicular atrophy. Muscle inflammation

can, however, be patchy and is affected by the early use
of steroids [22]. In cases in which typical changes are not
found, particular care must be taken to exclude other
possible diagnoses, and immunohistochemistry and en-
zyme studies should be undertaken on biopsy samples.

Major histocompatibility complex (MHC) class 1 pro-
teins are not usually expressed on muscle fibers. How-
ever, in IIM, MHC class I is detectable by immunohis-
tochemistry [23,24]. MHC class I is present not only on
degenerating fibers but also in apparently normal fibers
and in areas without overt inflammation. For this reason,
it has been suggested that immunohistochemical evi-
dence of MHC upregulation be included in the diagnos-
tic criteria for I[IM [4]. Although MHC upregulation is
very helpful, it is not specific for [IMs. MHC class 1
upregulation, together with inflammatory infiltration,
may also be found in muscle from patients with dysfer-
linopathies and DMD, and, as in IIM, MHC is present
on normal as well actively degenerating fibers [25¢]. In-
terestingly, it has been observed that conditional upregu-
lation of MHC class I in mouse skeletal muscle is suffi-
cient to cause autoimmune myositis [26].

Examples of histopathologic findings in [IMs, IBM, and
muscular dystrophy are shown in Figure 1.

Figure 1. Inflammatory changes can be found in muscle biopsy specimens from patients with a number of
conditions including the idiopathic inflammatory myopathies and some types of muscular dystrophy

In polymyositis, the inflammatory cell infiltrate is
predominantly endomysial (A) with infiltration of intact
myofibers (arrow). CD8-positive T lymphocytes are the
dominant cell type (B) and can be seen within nonnecrotic
fibers (arrow). There is widespread expression of major
histocompatibility complex (MHC) class | at the periphery
of myofibers (C). Inclusion body myositis is characterized
by the presence of rimmed vacuoles (D, arrow) that on
ultrastructural examination are found to contain whorled
membranous material (E) and randomly oriented 12- to
18-nm diameter fibrils (F). In dermatomyositis, the
lymphocytic infiltrate is often perivascular in distribution
(G, arrow), although it extends into the endomysium.
Ultrastructural examination shows a variety of pathologic
findings in the capillaries including empty loops of basal
lamina indicating capillary loss (H) and the characteristic
tubuloreticular inclusions in endothelial cells (1).
Inflammation may be a feature of dysferlinopathy (J) in
which the normal sarcolemmal distribution of dysferlin
immunohistochemical staining (K) is absent (L).
Hematoxylin and eosin (A, D, G, J); CD8
immunohistochemistry (B); MHC class |
immunohistochemistry (C); electron microscopy (E, F, H,
1); dysferlin immunohistochemistry (K, L). Original
magnifications: x40 (A, G, J); x80 (B, C, D, K, L); x5000
(E, H); x1600 (F); x12,000 (1).




Consideration of the differential diagnosis

A broad differential diagnosis is presented in Table 1. In
the presence of a typical rash in association with the
other clinical features of DM, the diagnosis is often
straightforward. Difficulties arise in patients with sus-
pected PM or with DM without dermatitis. It is also
important to review the diagnosis in patients who were
considered to have an IIM but who have not responded
to immunotherapy and are often labeled as having treat-
ment-resistant PM or DM.

Alternative diagnoses should also be systematically ex-
cluded in patients with atypical investigation results, es-
pecially in patients with normal muscle biopsy speci-
mens. A few specific disorders are briefly considered
here.

Muscular Dystrophies

Limb-girdle muscular dystrophy

The LGMDs are a heterogeneous group of disorders
presenting with a face-sparing, predominantly proximal,
progressive muscular weakness associated with elevated
muscle enzyme levels and dystrophic features on biopsy
specimens (z.e., degeneration and regeneration of muscle
fibers) [27]. In recent years, there have been many gene
discoveries [28e,29ee]. 'T'here are at least 10 recessive
forms, classed as type 2 LGMD, constituting 90% of
cases [29ee]. The proteins implicated are diverse and
include sarcolemmal components responsible for mem-
brane stabilization, proteases, nuclear membrane pro-
teins, and others.

The distribution of weakness is often similar to that of
IIM [30], and dysphagia may also occur [31]. Specific
clinical features vary between subtypes [29ee]; for ex-
ample, the sarcoglycanopathies (LGMDs 2C to 2F) pre-

Table 1. Differential diagnosis of inflammatory myopathy

Muscular dystrophies, in particular:
Limb-girdle muscular dystrophy, especially type 2B (dysferlinopathy)
Miyoshi myopathy (dysferlinopathy)
Dystrophinopathy (Becker muscular dystrophy, isolated female
manifesting carriers of dystrophinopathy)
Facioscapulohumeral dystrophy
Metabolic myopathies, in particular:
Myophophorylase deficiency (McArdle disease)
Phosphofructokinase deficiency
Acid maltase deficiency
Mitochondrial myopathy
Endocrine myopathies
Drug-induced myopathy
D-penicillamine
Quinidine
Procainamide
B-hydroxy-B-methylglutaryl-coenzyme A reductase inhibitors (statins)
Interferon alpha
Interleukin-2
Motor neuron disease
Spinal muscular atrophy (late-onset forms)
Myasthenia gravis
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sent very much like the dystrophinopathies, with cardio-
myopathy and calf hypertrophy.

Dysferlinopathy: limb-girdle muscular dystrophy 2B

and Miyoshi myopathy

LGMD2B and Miyoshi myopathy are caused by muta-
tions in the dysferlin gene. Dysferlin is an integral sar-
colemmal protein believed to be involved in membrane
fusion and repair [320¢,33]. Dysferlinopathy is an auto-
somal recessive condition that is clinically heterogeneous
[34], even in cases with identical genetic defects [35]. It
usually presents in early adulthood with weakness in a
proximal (LGMD2B), proximal-distal, or distal (Miyoshi
myopathy) distribution.

Miyoshi myopathy starts distally in the legs, particularly
in gastrocnemius and soleus muscles. Proximal progres-
sion to the pelvic girdle and the upper limbs then occurs,
although the small muscles of the hand are spared.
LGMD?2B also usually affects the lower limbs years be-
fore the upper limbs and, as in IBM, the quadriceps
muscle is often weaker than the hip muscles. Clinical
clues include the fact that periscapular muscles are usu-
ally relatively spared.

Creatine kinase levels are always elevated, even in the
preclinical stages, and can often be much higher than in
IIM with levels in the tens of thousands. Electromyog-
raphy is myopathic. Muscle histology can also be confus-
ing. Patients with both LGMD2B and Miyoshi myopa-
thy may have significant inflammation demonstrated on
muscle biopsy samples [36,37] both endomysially and
perivascularly [25¢]. Muscle fibers also aberrantly ex-
press MHC class 1, as in IIM [25¢]. The key to diagnosis
is immunohistochemistry findings that demonstrate an
absence of sarcolemmal dysferlin. Genetic diagnosis is
difficult due to the very large size of the gene (150 kb
over 55 exons). Interestingly, the SJL/] mouse, which
has been used as a model of autoimmune myositis [38],
has been found to have a mutation in dysferlin, resulting
in greatly reduced dysferlin expression [39].

Dystrophinopathy

Duchenne muscular dystrophy is the most common of
the dystrophies and results from mutations in the plasma
membrane-associated protein dystrophin [40ee]. DMD
rarely poses diagnostic problems, but other presentations
of dystrophinopathy may be more difficult to differenti-
ate from IIM.

Becker muscular dystrophy

Becker muscular dystrophy usually results from dystro-
phin mutations that result in abnormal but at least partly
functional protein, whereas in DMD, there is loss of dys-
trophin expression. The age at onset in BMD is later
than that in DMD, usually between the ages of 5 and 15
years, although it can present as late as the fourth de-
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cade. The pattern of wasting is very similar to that of
DMD, but the severity is usually much less. Pelvic girdle
and thigh muscles are involved first, with relatively early
calf pseudohypertrophy. As with LGMD2B, confusion
can arise with IBM due to frequent prominent involve-
ment of the quadriceps muscle. Shoulder girdle weak-
ness usually develops subsequently. Cardiac disease and
mental retardation are rarer than in DMD, and this
makes differentiation from IIM more difficult. Dystro-
phinopathies may be responsive to corticosteroids [41],
and muscle biopsy sample can show mononuclear infil-
trates, giving rise to further diagnostic difficulty.

The family history of X-linked inheritance can help
clarify the diagnosis, but approximately one third of
cases represent new mutations. Ninety-eight percent of
mutations can be detected by a multiplex polymerase
chain reaction screening 19 exons of the dystrophin
gene, one of the largest in the genome [40ee]. Diagnosis
can also be confirmed by immunostaining muscle biopsy
specimens for dystrophin. The protein is absent in
DMD, but in BMD, although it is present, there is usu-
ally only partial sarcolemmal staining. The immunohis-
tochemistry findings may, however, be normal. Western
blot for dystrophin in muscle allows the determination of
both the quantity and size of the molecule, reduced in
80% of patients with BMD and increased in approxi-
mately 5%. Fifteen percent of BMD patients have nor-
mal-size protein of reduced quantity.

Female carriers of dystrophinopathy

Because of lyonization (the random inactivation of one X
chromosome during early development), most female
carriers of a dystrophin mutation will switch off produc-
tion of the mutant gene in 50% of chromosomes and
express enough normal dystrophin from the remainder to
prevent phenotypic expression. In some cases, however,
nonrandom inactivation results in significantly reduced
dystrophin levels and phenotypic expression [42].
Muscle weakness in female carriers occurs in approxi-
mately 19% of families with DMD and 14% of families
with BMD [43].

Manifesting female carriers present from their late teens
onward, with progressive proximal weakness of variable
severity. The inflammation seen in DMD and BMD is,
however, usually absent, and muscle biopsy samples re-
veal scattered muscle fibers with dystrophin levels re-
duced or absent on immunohistochemistry.

Facioscapulohumeral dystrophy

Facioscapulohumeral dystrophy is the third most com-
mon muscular dystrophy after DMD and myotonic dys-
trophy. Selective weakness is the main distinguishing
feature. Patients commonly present with onset in the
face, and subsequent periscapular and humeral weak-
ness. Later progression to the lower limbs is seen, par-

ticularly distally, the reverse of the progression in the
IIMs. A significant minority of muscle biopsy speci-
mens from patients with facioscapulohumeral dystrophy
show inflammatory change [19]. Almost all patients
with facioscapulohumeral dystrophy harbor deletions of a
tandem repeat, termed D474, on chromosome 4q, and
genetic diagnosis is available. Interestingly, there is no
gene known at this locus, and it appears that the deletion
modulates expression of more proximal genes on chro-
mosome 4, an effect termed positional variegation [44].

Metabolic myopathies

Defects in many aspects of cellular metabolism can cause
myopathy. Genetic metabolic myopathies present from
anytime in childhood to adulthood and tend to be slowly
progressive. It is unusual for the metabolic myopathies to
show the classic electromyographic triad described for
PM and DM. Furthermore, a biopsy specimen does not
demonstrate inflammation, and with appropriate histio-
enzymatic staining, a specific metabolic defect can often
be identified. Sometimes there is diagnostic confusion if
there has been rhabdomyolysis. In this setting, the bi-
opsy specimen may appear to show an inflammatory in-
filtrate, but careful analysis usually reveals that it is only
necrotic fibers that are surrounded by inflammatory cells
and macrophages. In contrast, in I[IMs, nonnecrotic fibers
are the subject of inflammatory attack.

Several metabolic myopathies present with fixed or pro-
gressive proximal muscle weakness. The main classes
are muscle glycogenoses, lipid storage disorders, and mi-
tochondrial myopathies.

Muscle glycogenoses

The glycogenoses (glycogen storage diseases) are auto-
somal recessive enzyme deficiencies impairing glycogen
metabolism. They may present with either a hepatic or
muscle phenotype.

The most common of the muscle glycogenoses is
McArdle disease (type 5 glycogenosis) caused by a defi-
ciency of myophosphorylase. Onset is usually in early
adulthood, typically with myalgia occurring soon after
starting exercise. Extreme exertion may result in myo-
globinuria. Some patients present late with a relatively
fixed proximal myopathy, usually with a history of fa-
tigue and exercise intolerance. Screening is by the fore-
arm lactate test in which the normal increase in muscle
lactate levels caused by repeated exercise is abolished.
The nonischemic version of the test has been shown to
be as effective as the ischemic lactate test and is less
painful [45]. False positives are frequent, so the result
must be confirmed by biochemical analysis of muscle
enzyme activity or histochemical staining for myophos-
phorylase on muscle biopsy. A genetic test is also avail-
able.



Muscle phosphofructokinase deficiency (Tarui
disease/type 7 glycogenosis) usually causes exercise-
induced myalgia similar to McArdle disease, but a mi-
nority of patients present with a late-onset proximal my-
opathy [46,47], sometimes with no history of exercise
intolerance.

The adult-onset form of acid maltase deficiency (type 2
glycogenosis) causes proximal muscle weakness that is
greater in the pelvic than the shoulder girdle and can be
mistaken clinically for PM or LGMD. CK levels are el-
evated in almost all cases. Electromyography shows non-
specific myopathic changes but may be normal in as
many as 25% of patients, and the muscle biopsy speci-
men usually shows lysosomal vacuolation but again may
be normal in as many as 25% of patients [48]. Clinically,
a major clue is relatively early diaphragmatic involve-
ment [49]. The rarer brancher deficiency glycogenosis
(type 4 glycogenosis) may also present as progressive
proximal myopathy [50], although this is usually a rapidly
progressive juvenile disease with marked hepatic in-
volvement.

Lipid storage disorders

Carnitine palmitoyl transferase 11 deficiency is the most
common of the lipid storage disorders. It usually mani-
fests as muscle pain induced by prolonged exercise.
Myoglobinuria is frequent. However, some patients pre-
sent with a painless proximal myopathy. Muscle biopsy
specimens show abnormal lipid accumulations, and
muscle tissue can be used for specific enzyme assays.
Other rarer lipid storage disorders can also present with
proximal myopathy, including primary carnitine defi-
ciency [51], which is easily treatable with carnitine
supplementation.

Mitochondrial myopathies

Mitochondrial disease is very heterogeneous and can
present in many ways including ophthalmoplegia, stroke,
and epilepsy [52]. Mitochondrial myopathy usually
presents as a symmetric proximal myopathy associated

with fatigue, much like 1IM.

Clinical clues prompting investigation of mitochondrial
disease are few, and a detailed history and examination

Is it really myositis? Nirmalananthan et al. 689

are relied on to find associated features such as diabetes
or evidence of a family history of features consistent with
those of mitochondrial disease such as deafness, diabe-
tes, and developmental delay. Pedigrees may demon-
strate maternal inheritance in the case of mitochondrial
DNA disorders, but nuclear mitochondrial diseases are
inherited in a Mendelian fashion. The electromyogram is
often normal. Diagnosis relies on a combination of clini-
cal findings, muscle histology, biochemical studies, and
molecular genetics [53®]. Muscle biopsy is the crucial
part of the investigation, both for positive identification
and for differentiation from other proximal myopathies.
However, classic histologic features such as the presence
of ragged red fibers are not entirely specific and may be
seen in IBM or acid maltase deficiency, nor does their
absence exclude mitochondrial myopathy.

Endocrine myopathies

A number of endocrinopathies are associated with proxi-
mal myopathy [54]. The features are summarized in
Table 2. Thyroid and parathyroid dysfunction is easily
screened by checking T4, thyroid-stimulating hormone,
calcium, and phosphate levels. Cushing syndrome is usu-
ally clinically obvious from other stigmata by the time
significant myopathy is evident, as is acromegaly. A his-
tory of exogenous steroid administration should always
lead one to suspect steroid myopathy. In all these cases,
myopathy resolves with treatment of the underlying en-
docrine disorder. Hypothyroidism is the most likely to
mimic myositis clinically, with significantly elevated CK
and inflammation in as many as 12.5% of biopsy samples
[55].

Specific considerations in the differential
diagnosis of inclusion body myositis

Although the most common condition that IBM is mis-
taken for is PM, there are a number of other differential
diagnostic considerations [7ee].

The ecarly-adult onset distal myopathy with rimmed
vacuoles (Nonaka myopathy) is an autosomal recessive
disorder that is allelic with hereditary IBM, both of
which are owing to mutations in the GNE gene [56].
Initial weakness occurs in the distal leg anterior compart-
ment, and serum CK is moderately elevated, usually no

Table 2. Features of endocrinopathies associated with proximal myopathy

Endocrine disorder Distribution CK Notes

Hypothyroidism Proximal T Myoedema,; type Il atrophy on Bx, occasionally inflammatory

Hyperthyroidism Proximal + distal & bulbar N/ Weakness > wasting; frequent myalgia; Bx sample normal

Cushing syndrome/steroid myopathy Proximal N Fibrillation potentials absent on EMG

Hypoparathyroidism Proximal N/mild T Very rarely causes myopathy; usually tetany; EMG/Bx
sample normal

Hyperparathyroidism Proximal N Hyperreflexia

Osteomalacia N Type Il atrophy on Bx

Acromegaly Proximal N/T Late in disease course, when clinically obvious

Bx, biopsy; EMG, electromyogram; N, normal.
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more than five times normal. The quadriceps muscle,
often prominently affected in sporadic IBM, is typically
spared. However, there is much overlap. Furthermore, in
addition to the typical vacuolation of fibers found on
muscle biopsy, endomysial inflammation can also be
seen in distal myopathy with rimmed vacuoles [57e].

Vacuolar myopathy similar to sporadic IBM but without
inflammation is also seen in distal myopathies, including
Welander distal myopathy and tibial muscular dystrophy.
Proximal involvement is, however, rare in Welander dis-
tal myopathy and occurs very late in tibial muscular dys-
trophy, and onset of both disorders typically begins in
the long finger extensors (compare with finger flexor in-
volvement in IBM). Miyoshi myopathy was discussed
previously. A recent pathologic study of three cases of
X-linked Emery-Dreifuss muscular dystrophy revealed
an inflammatory process very similar to that of IBM [58].
However, in general X-linked Emery-Dreifuss muscular
dystrophy poses little diagnostic challenge because early
contractures, mainly of the elbows and ankles, are a
prominent feature, and patients develop limitation of
spinal flexion.

Conclusion

An accurate diagnosis of IIM is important because of the
treatability of these conditions. Furthermore, misdiagno-
sis may lead to unnecessary exposure of patients to toxic
immunotherapies.

Many neuromuscular disorders, in particular the genetic
muscular dystrophies and metabolic myopathies, may
potentially mimic the myositides. Usually a detailed
clinical and myopathologic evaluation will allow the cor-
rect diagnosis to be made. Lack of response to immuno-
therapy should always lead to a review of the diagnosis
before considering further and often increasingly toxic
immunotherapies. Close collaboration between clini-
cians and muscle pathologists is essential to achieve the
optimal management in patients with [IMs.
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