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REVIEW

Polymyositis/dermatomyositis: the current position

A Urbano-Mairquez, Jordi Casademont, Josep M Grau

Polymyositis/dermatomyositis are a hetero-
geneous group of diseases characterised by
skeletal muscle inflammation and necrosis.' 2
Since an excellent clinical description in 1903 by
Steiner of dermatomyositis, which is essentially
still valid,3 much progress has been made
towards our understanding of this group of
diseases. The most widely used clinical classifi-
cation of idiopathic inflammatory myopathies is
the one proposed by Bohan and Peter in 1975.4
That was a landmark, providing guidelines in
clinical practice to accurate diagnosis of inflam-
matory myopathies and standardisation of
studies. Nonetheless, the classification was
based on clinical data. In view of recent
histological and immunological studies the clas-
sification proposed by Karpati et al in 1987
seems better to fit our current view of such
diseases5 (table 1). In this review we focus on
recent developments in polymyositis/dermato-
myositis, analysing separately the currently
considered third major form of inflammatory
myopathy-inclusion body myositis.

Epidemiology
Polymyositis/dermatomyositis are the most
commonly acquired myopathies in developed
countries6 if we do not consider subclinical
forms of toxic myopathies,7 but still fairly
uncommon. No more than 5-10 new cases per
million persons per year are diagnosed in the
United States.8 We have found a similar inci-
dence in a large teaching hospital with dermato-
logical clinic and muscle research unit. Never-
theless, the true incidence of polymyositis/
dermatomyositis remains unknown for several
reasons. Firstly, some patients with dermato-
myositis are currently treated by their general
practitionerbecause diagnosis is 'easy'. Secondly,
some cases of polymyositis may have such an

indolent clinical course that diagnosis is only
made when a muscle biopsy is performed; some

patients with polymyositis undergo diagnostic
muscle biopsy after persistently raised serum
creatine kinase activity with minimal or no

clinical symptoms. Thirdly, there are few or no

prospective studies of connective tissue disease
associated myositis; fourthly, not all laboratories
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use the different microscope techniques re-
quired to diagnose entities such as inclusion
body myositis. There are striking differences
between the prevalences of the three major
forms of idiopathic inflammatory myopathies
reported by different authors.6 9-42 Probably,
dermatomyositis is the most prevalent form, but
in reference centres, from where epidemiological
data are usually obtained, other less well known
entities, such as inclusion body myositis, are
relatively more prevalent. Experience with
idiopathic inflammatory myopathies in a single
institution rarely exceeds 100 cases and thus
multicentre studies are mandatory to achieve
better knowledge about epidemiology, clinical
manifestations, and therapeutic approaches.
Considered as a whole group, polymyositis/
dermatomyositis are more common in women
than in men (3:1). A higher incidence has been
reported in black women. Polymyositis/
dermatomyositis are seen in all ages with two
peaks of incidence-one in the first decade of
life and the other in the fifth to sixth decade.
Seasonal variation in the onset of polymyositis/
dermatomyositis has been noted, suggesting
that environmental factors may affect the
development of the disease.'3
The association of polymyositis/dermato-

myositis with cancer remains controversial.'4 15
The incidence of cancer ranges from 10 to 70%
in different series, but in most studies the
patients selected were not a sufficiently homo-
geneous group for definite conclusions to be
reached. Attempts to identify patients with
myositis at risk for developing cancer have been
unsuccessful.'6 17 Our current position is to
consider at risk patients over 50 years, particu-
larly men, with typical or no cutaneous lesions
but who exhibit capillary damage at muscle
biopsy. In such patients a careful clinical
history, physical examination, search for occult
blood in stools, routine chemistry and haema-
tology tests, and abdominal ultrasound examin-
ation are the first step in clinical evaluation. The
submission of patients to an exhaustive search
for an occult neoplasia seems disproportionate.

Pathogenic mechanisms
Two major pathogenic mechanisms probably
lead to polymyositis/dermatomyositis-namely,
capillary muscle damage and lymphocyte and
macrophage mediated cytotoxicity, each, in
turn, affecting patients with dermatomyositis
and polymyositis to a different degree. Several
authors have shown the unequivocal and con-
stant capillary damage in muscle tissue from
patients with dermatomyositis,l 18 19 even as an
early pathological feature.20 Deposition of C5b9
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(membrane attack complex) has also been
reported in the capillary bed of patients with
dermatomyositis.' The presence of undulating
tubules in the endothelial cells is of great value
in the diagnosis of dermatomyositis. Ischaemia
may be the cause of muscle changes, such as
microinfarcts, focal loss of myofibrils, and
perifascicular atrophy, all characteristic of
biopsy specimens from patients with dermato-
myositis.

In polymyositis there is no evidence for
muscle ischaemia. Lymphocyte and macro-
phage mediated cytotoxic damage seem to cause
muscle cell injury, as suggested by immuno-
histochemical22 23 and ultrastructural24 studies.
Recent papers have shown a strong expression
of class I products of the major histocompati-
bility complex (MHC) in the sarcolemma of
most polymyositis muscle cells, especially in the
non-necrotic partially invaded cells, in contrast
with dermatomyositis biopsy specimens, in
which MHC I proteins are only expressed in
atrophic cells of the perifascicular areas and
in regenerating fibres.25 This suggests that in
polymyositis there is a cell mediated immune
response against the muscle cell due to sensiti-
sation to a surface associated antigen or to an
antigen cross reactive with a component of the
fibre surface.

Although the factors that lead to capillary
damage and class I MHC expression in muscle
cells are not known, viral triggering is possible
as occurs in other virus related myopathies such
as HIV.26 Thus Bowles et al used reverse
transcription to show the presence of coxsackie-
virus B RNA in four of seven dermatomyositis
and one of two polymyositis muscle tissues but
found none in controls.27 Serological evidence
for coxsackievirus B infection has also been
published by Christensen et al.28 Other factors
have been suggested, but the causative agents of
polymyositis/dermatomyositis remain unknown.
A better knowledge of the different pathogenic
mechanisms would enable more rational treat-
ment with the diverse immunomodulators
available.29

Clinical picture
The major clinical feature of polymyositis/
dermatomyositis is weakness. Far less common
are tenderness and spontaneous muscle pain. In
dermatomyositis muscle pain is commonly
induced by exercise.' Atrophy and contractures
appear late in the course of the disease. Some-
times, muscular calcifications may develop
later, especially in childhood forms. The
proximal muscles of the legs are usually the first
affected, followed by the proximal arm muscles
and the trunk. The presence or absence of
capillary damage establishes two subgroups of
inflammatory myopathies with different disease
chronicity. The presence of capillary damage
(dermatomyositis) is associated with a more
acute form of the disease, with a mean time
from the onset ofsymptoms to diagnosis ofabout
10 weeks, whereas in the absence of capillary
damage (polymyositis) the mean time from
onset to diagnosis is about 25 weeks.30 Skin
manifestations are the foremost criteria to differ-

entiate dermatomyositis from polymyositis. The
only pathognomonic lesions are the heliotrope
discoloration over the upper eyelid and the
Gottron erythema over the knuckles.3' About
15% of patients with dermatomyositis do not
present with these typical lesions, however.32
There are other dermatological changes-subtle
rashes occasionally in a photosensitive distri-
bution, vasculitic changes at the bases of the
nails, and cuticular overgrowth-that make it
difficult to differentiate between polymyositis
and dermatomyositis on clinical grounds.
The most common gastrointestinal disorder is

dysphagia. It is found clinically in about one
third of patients with dermatomyositis, being
more rare in polymyositis. It may complicate
severe cases, possibly with nasal regurgitation
and aspiration.33 34 It is usually due to crico-
pharyngeal striated muscle weakness, though
oesophageal dysfunctionmay also occur. Delayed
gastric emptying and decreased intestinal
motility are more rarely found, suggesting a
malfunction of the smooth muscle in these
diseases.35

Cardiac disease is occasionally seen in derma-
tomyositis but is rare in polymyositis. It presents
as unspecific electrocardiographic changes,
though arrhythmias, bundle branch blocks,
pericarditis, and even congestive heart failure
have been described.36 37 Some studies have
found cardiac disease to be an important prog-
nostic factor.36

Arthralgia is common in dermatomyositis,
whereas overt arthritis is rare. The affected
joints are usually the small ones of the hands
and wrists, but shoulders and knees may also be
affected. Arthralgia is not a feature of poly-
myositis, being found only when associated
with interstitial lung disease.38 39 Raynaud's
phenomenon is often present when polymyositis
is associated with other collagen vascular
diseases. "
An important systemic manifestation is pul-

monary disease. Aspiration pneumonia, hypo-
ventilation due to muscle weakness, opportunis-
tic infections, and drug related pulmonary
infiltrates may be found, but the most charac-
teristic clinical picture is interstitial lung
disease.Y "' It affects 5 to 10% of patients with
myositis and presents as non-productive cough,
dyspnoea, and hypoxaemia. Radiologically,
interstitial lung disease is indistinguishable from
idiopathic pulmonary fibrosis. The histological
findings in polymyositis/dermatomyositis as-
sociated with interstitial lung disease cover a
wider field than previously suspected and
include some forms of bronchiolitis obliterans
organising pneumonia and diffuse alveolar
damage.42 We have found it to be associated
equally with the presence or absence of skin
manifestations, but muscle capillary lesions are
always present. Fortunately, most cases of
interstitial lung disease are responsive to
immunosuppressive treatment.43

Diagnosis
To diagnose polymyositis/dermatomyositis it is
mandatory to rule out other inflammatory
myopathies of known cause and other clinical
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Table 2 Differential diagnoses in idiopathic inflammatory
myopathies

Polymyalgia rheumatica
Endocrine myopathies (particularly hypothyroid)
Necrotising myopathy associated with cancer
Mitochondrial myopathy (adult onset)
Trichinosis
HIV myopathy (with orwithout concurrent zidovudine treatment)
Eosinophilia myalgia syndrome
McArdle's disease and other storage diseases
Chronic fatigue syndrome

conditions that can mimic idiopathic inflam-
matory myopathy (table 2). Polymyositis/
dermatomyositis and even the particular form of
it may be suspected on clinical grounds, but
further investigations are always required to
confirm the diagnosis. The most widely
accepted diagnostic criteria are those originally
proposed by Bohan and Peter4 and modified by
Hudgson and Peter" based on a compatible
clinical picture, raised creatine kinase activity,
multifocal electromyographic changes of
'myositis', and biopsy evidence of necrosis and
inflammation. When all four criteria are satisfied
a diagnosis of definite idiopathic inflammatory
myopathy can be made. The presence of three
or two criteria allows the diagnosis of probable
and possible idiopathic inflammatory myopathy
respectively. Probably not all the criteria should
be given the same weight as the defmnition of
polymyositis/dermatomyositis is based on histo-
pathological criteria.' 2 We believe that the
biopsy findings are of great importance in
establishing the diagnosis. Without them the
diagnosis will always be questionable, whereas
with a biopsy defmiite forms can be diagnosed
even in the absence of more than one of the
other criteria. Among the 'muscle enzymes'
creatine kinase activity is the most sensitive and
useful biochemical determination.45 It is usually,
but not invariably, raised during the active
phase of disease. Immunological studies such as
rheumatoid factor, immunoglobulins, comple-
ment, and antinuclear antibodies are of little
value in the diagnosis and management of any
form of polymyositis/dermatomyositis. The
exception is the Jo-I antibody, an antinuclear
antibody clearly related to the presence of
interstitial lung disease.i' 4 The significance of
the antiendothelial antibodies, taking into
account the importance of capillary damage as a
causative factor of dermatomyositis, is not yet
completely understood.48

Electromyographic findings in dermato-
myositis may be normal in about 10% of
patients, or even more patients if the sample is
not wide, owing to the multifocal nature of this

Table 3 Salient distinctive pathologicalfeatures ofpolymyositis/dermatomyosttis (PM/DM)
and inclusion body myositis (IBM)

DM PM IBM

Perifascicular atrophy + - -
Capillary damage + -

Lined vacuoles - - +
Ragged-red fibres - +
Partial invasion - + +
Cellular infiltration (predominant) B Perivascular T Endomisial T Endomisial
MHC* class I expression + Perifascicular + +
Cb9 in vessels +

*MHC=major histocompatibility complex.

disease. Electromyography is not a good test for
assessing disease activity or for establishing
differences between the different forms of
polymyositis/dermatomyositis.49 Muscle scinti-
graphy after administration of 99ITc labelled
phosphate complexes, ultrasonography, com-
puted tomography, and magnetic resonance
imaging are of limited value for diagnostic
purposes but may be useful in identifying the
site of biopsy.50
Muscle biopsy is indispensable for the diag-

nosis of polymyositis/dermatomyositis. If proper
techniques are used a distinction between the
different forms is easily accomplished. We
believe that biopsy is always indicated for
adults. The biopsy must be done on affected but
not wasted muscle, and by sensitised personnel.
The convenience of an open biopsy is debatable.
We performed simultaneous open and needle
biopsies on 13 patients, and the diagnostic yield
was the same. The advantages of an open biopsy
are a better sample, better orientation, and the
possibility of studying different areas of the
same specimen-particularly useful in focal
diseases such as dermatomyositis. We only use
needle biopsies for follow up of patients.

Table 3 summarises the different pathological
features of polymyositis and dermatomyositis,
including also inclusion body myositis charac-
teristics (see below). A not uncommon clinical
dilemma is that of a patient receiving steroids
who complains of weakness. Although a further
biopsy-a needle biopsy would be indicated in
this case-might help in differentiating steroid
from inflammatory myopathies, this is not
always the case. The most salient histopatho-
logical finding in steroid myopathy-type II
fibre atrophy-can be found as an unspecific
finding in polymyositis/dermatomyositis, and
inflammation may be absent from a biopsy
specimen of a patient with myositis receiving
steroid treatment. Clinical judgment is probably
most important in distinguishing between such
entities.

Treatment and prognosis
Prognosis depends on the form of idiopathic
inflammatory myopathy. Dermatomyositis
seems to be a more acute and aggressive disease,
but in turn responds more rapidly to immuno-
suppressive treatment. Its course tends to be
remitting with periods of improvement and
remission after treatment alternating with
occasional relapses. The frequency and severity
of relapses diminish over the years. Interes-
tingly, there are patients with dermatomyositis
who have relapses exclusively affecting the skin.
Muscle strength, creatine kinase activity, and
even successive muscle biopsy specimens are
normal. In such cases a 'silent' neoplasia, such
as prostatic gland carcinoma or low grade non-
Hodgkin's lymphoma, has to be completely
ruled out. Polymyositis, on the other hand, is a
more insidious disease and the response to
treatment slower. Treatment strategies have to
be based on these points and on pathogenetic
mechanisms. Adverse side effects must be
avoided as far as possible, while remembering
that the degree of residual weakness depends on
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the accuracy of the initial treatment. In
dermatomyositis we use high dose steroids
(1 mg/kg daily). In polymyositis we use steroids
in lower doses (0-3 mg/kg daily) together with
azathioprine (2 mg/kg daily). With patients over
70 we follow the polymyositis strategy. After
two to four months' treatment in dermatomyo-
sitis and four to six months in polymyositis the
doses are gradually tapered over one to one anda
half years. Similar schedules are followed by
other authors.9 51
There are single case reports of patients

with polymyositis/dermatomyositis treated with
cyclosporin, but results are contradictory.52 53
Only recently has the usefulness of this drug
been clearly shown in refractory cases of juvenile
dermatomyositis.54 Our own experience with
this drug is also encouraging not only in
refractory cases, but as a first choice of treat-
ment in some particular forms (aggressive
juvenile forms of dermatomyositis). Important
adjuncts to the drug treatment include a high
protein diet and isometric muscle exercise after
a brief period of bed rest. Overall mortality in
polymyositis/dermatomyositis is about 10% if
paraneoplastic forms are excluded.

Inclusion body myositis
Inclusion body myositis is currently considered
one major form of inflammatory myopathy
owing to its inflammatory exudates and the
expression of class I MHC products in some
muscle cells.9 5 It was first described in 197156
and characterised as a distinct clinical entity in
1978.57 As the diagnostic criteria are mainly
histopathological,58 there are a wide range of
clinical forms. 10 57 The most typical is that of
an old man whose only complaint is longstand-
ing predominantly distal muscle weakness, or
that of a patient with polymyositis resistant to
treatment.58 Anecdotal associations with other
diseases have been reported.61~3 The long
clinical course, the particular distal distribution
of weakness, the reported familial cases, and the
lack of response to any immunosuppressive or
antiviral treatment suggest that it is not an
inflammatory condition. Some authors suggest
that it should be considered a primary non-
inflammatory muscle disease.55 4 It is currently
managed by physiotherapy and general support.
No epidemiological data on its mortality are
available.

1 Carpenter S, Karpati G. The major inflammatory myopathies
of unknown cause. Pathol Amnu 1981; 16: 205-37.

2 Walton J. The inflammatory myopathies. J R Soc Med 1983;
76: 998-1009.

3 Steiner W R. Dermatomyositis with report of a case which
presented a rare muscle anomaly but one described in man.
J Exp Med 1903; 6: 407-42.

4 Bohan A, Peter J B. Polymyositis and dermatomyositis.
N Engl J Med 1975; 292: 344-7, 403-7.

S Karpati G, Carpenter S. Les maladies musculaires inflam-
matoires en 1986. In: Serratrice G, Pellissier J F, Pouget J,
eds. Maladies de la moeUe dpiniere, des nerfs pMriphMiques et
des musces. Francaise, Marseille: Expansion Scientifique,
1987: 241-53. (8es Journ&es Internationalles de Pathologie
Neuromusculaire.)

6 Mastaglia F L, Ojeda V J. Inflammatory myopathies: part 1.
Ann Neurol 1985; 17: 215-27.

7 Urbano-Mirquez A, Estruch R, Navarro F, Grau J M, Mont
L I, Rubin E. The effects of alcoholism on skeletal and
cardiac muscle. N Engl J Med 1989; 320: 409-15.

8 Plotz P H. Current concepts in the idiopathic inflammatory
myopathies: polymyositis, dermatomyositis and related
disorders. Ann Intern Med 1989; 111: 143-57.

9 Karpati G, Carpenter S. Idiopathic inflammatory myopathies.
Current Opinion in Neurology and Neurosurgery 1988; 1:
806-14.

10 Lotz B P, Engel A G, Nishino H, Stevens J C, Litchy W J.
Inclusion body myositis. Observations in 40 patients. Brain
1989; 112: 727-47.

11 Urbano-Marquez A, Grau J M, Casademont J, Pedro-Botet
J C, Serra A, Estruch R. Miopatia inflamatoria idiopatica.
Analisis de una serie de 30 casos. Med Clin (Barc) 1986; 86:
353-6.

12 Serratrice G, Schiano A, Pellisier J F, Pouget J. Etude de 135
cas de polymiosites. Rev Neurol (Paris) 1986; 142: 906-17.

13 Manta P, Kalfakis N, Vassilopoulos D. Evidence for
seasonal variation in polymyositis. Neuroepidemiology 1989;
8: 262-5.

14 Manchul L A, Jin A, Pritchard K I, et al. The frequency of
malignant neoplasms in patients with polymyositis-
dermatomyositis. Arch Intern Med 1985; 145: 1835-9.

15 Lakhanpal S, Bunch T W, Nelton L J III. Polymyositis-
dermatomyositis and malignant lesions: Does an association
exist? Mayo Clin Proc 1986; 61: 645-53.

16 Basset-Seguin N, Roujeau J C, Gherardi R, Guillaume J C,
Revuz J, Touraine R. Prognostic factors and predictive
signs ofmalignancy in adult dermatomyositis. A study of 32
cases. Arch Dermatol 1990; 126: 633-7.

17 Cox N H, Lawrence C M, Langtry J A A, Ive A.
Dermatomyositis. Disease associations and an evaluation of
screening investigations for malignancy. Arch Dermatol
1990; 126: 61-5.

18 Emslie-Smith A, Engel A G. Microvascular changes in early
and advanced dermatomyositis. A quantitative study. Ann
Neurol 1990; 27: 343-56.

19 Casademont J, Grau J M, Estruch R, Pedro-Botet J C,
Urbano-Marquez A. Relationship between capillary and
muscle damage in dermatomyositis. IntJ Dermatol 1990;
29: 117-20.

20 De Visser M, Emslie-Smith A, Engel A G. Early ultra-
structural alterations in adult dermatomyositis.J Neurol Sci
1989; 94: 181-92.

21 Kissel J T, Mendel J R, Rammohan K W. Microvascular
deposition of complement membrane attack complex in
dermatomyositis. N EngtJr Med 1986; 314: 329-34.

22 Arahata K, Engel A G. Monoclonal antibody analysis of
mononuclear cells in myopathies. II: Phenotypes of auto-
invasive cells in polymyositis and inclusion body myositis.
Ann Neurol 1984; 16: 209-15.

23 Pedro-Botet J, Grau J M, Casademont J, Urbano-Marquez A.
Characterization of mononuclear exudate in inflammatory
myopathies. Virchows Arch [Al 1988; 412: 371-4.

24 Urbano-Mirquez A, Estruch R, Grau J M, et al. Inflammatory
myopathy associated with graft-vs-host disease. Neurology
1986; 36: 1091-3.

25 Karpati G, Pouliot Y, Carpenter S. Expression of immuno-
reactive major histocompatibility complex products in
human skeletal muscles. Ann Neurol 1988; 23: 64-72.

26 Dalakas M, Illa I, Pezeshkpour G H, Laukaitis J T, Cohen B,
Griffim J L. Mitochondrial myopathy caused by long-term
zidovudine therapy. N Engl t Med 1990; 322: 1098-105.

27 Bowles N E, Sewry C A, Dubowitz V, Archard L C.
Dermatomyositis, polymyositis and coxsackie B virus
infection. Lancet 1987; ii: 1004-7.

28 Cristensen M L, Pachman L M, Scheiderman R, Patel D C,
Friedman J M. Prevalence of coxsackie B virus antibodies
in patients with juvenile dermatomyositis. Arthritis Rheum
1986; 29: 1365-70.

29 Pestronk A, Adams R N, Kunel R W, Drachman D B,
Clawson L L, Cornblath D R. Differential effects of
prednisone and cyclophosphamide on autoantibodies in
human neuromuscular disorders. Neurology 1989; 39:
628-33.

30 Casademont J, Grau J M, Herrero C, Pedrol E, Pedro-Botet
J, Urbano-Marquez A. Prognostic factors in idiopathic
inflammatory myopathies with special reference to muscle
capillary damage [Abstract]. European Journal of Internal
Medicine 1989; 1: 80.

31 Richardson J B, Callen G P. Dermatomyositis and malig-
nancy. Med Clin North Am 1989; 73: 1211-20.

32 Pachman L M. Juvenile dermatomyositis. Pediatr Clin North
Am 1986; 5:1097-117.

33 Jacob H, Berkowitz D, McDonald E. The esophageal
motility disorder of polymyositis. Arch Intern Med 1983;
143: 2262-4.

34 De Merieux P, Verity M A, Clemens P J, Paulus H E.
Esophageal abnormalities and dysphagia in polymyositis
and dermatomyositis. Arthritis Rheum 1983; 26: 961-8.

35 Horowitz M, McNeil J D, Maddern G J. Abnormalities of
gastric and esophageal emptying in polymyositis and
dermatomyositis. Gastroenterology 1986; 90: 434-9.

36 Hochberg M C, Feldman D, Stevens M B. Adult onset
polymyositis/dermatomyositis: an analysis of clinical and
laboratory features and survival in 76 patients with a review
of the literature. Semin Arthritis Rheum 1986; 15: 168-78.

37 Tymms K E, Webb J. Dermatopolymyositis and other
connective-tissue diseases: a review of 105 cases. J Rheu-
matol 1985; 12: 1140-8.

38 Schumacher H R, Schimmer B, Gordon G V, BookspanM A,
Brogadir S, Dorwart B B. Articular manifestations of
polymyositis and dermatomyositis. Am J Med 1979; 67:
287-92.

39 Grau J M, Casademont J, Pedrol E, Galofre J, Urbano-
Marquez A. Polimiositis i malaltia pulmonar intersticial.

194



Polymyositis/dermatomyosits: the curTent position

Cinc observacions. [Abstract]. Annals de Medicina
(Barcelona) 1990; 5: 131-2.

40 Lakhanpal S, Lie J T, Conn D L, Martin W J II. Pulmonary
disease in polymyositis/dermatomyositis: a clinicopatho-
logical analysis of 65 autopsy cases. Ann Rhewm Dis 1987;
46: 23-9.

41 Dickey B F, Myers A R. Pulmonary disease in polymyositis/
dermatomyositis. Semin Arthritis Rheum 1984; 14: 60-76.

42 Tazelaar H D, Viggiano R W, Pickershill J, Colby T V.
Interstitiallungdiseaseinpolymyositisanddermatomyositis.
Am Rev Respir Dis 1990; 141: 727-33.

43 Al-Janadi M, Smith D, Karsh J. Cyclophosphamide treat-
ment of interstitial pulmonary fibrosis in polymyositis/
dermatomyositis. J Rhewnatol 1989; 16: 1592-6.

44 Hudgson P, Peter J B. Classification. Clin Rheum Dis 1984;
10: 3-8.

45 FernAdez-Sola J, Grau J M. Significado clinico de los valores
sericos de creatincinasa y sus isoenzimas. Med Clin (Barc)
1990; 94: 708-10.

46 Bernstein R M, Morgan S H, Chapman J, et al. Anti Jo-I
antibody: a marker for myositis with interstitial lung
disease. BMJ 1984; 289: 151-2.

47 Karper C S, White C L, Freeman R G. Pathology and
immunopathology of polymyositis and dermatomyositis.
Clin Dermatol 1988; 6: 64-75.

48 Cervera R, Ramirez G, Fernandez-Sola J, et al. Valor dels
anticossos anticellula endotelial en la polimiositis-derma-
tomiositis [Abstract]. Annals de Medicina (Barcelona) 1990;
5:132.

49 Lotz P P, Engel A G, Nishino H, Stevens J C, Litchy W J.
Problems in the diagnosis of inclusion body myositis
(IBM): a study of 48 cases [Abstract]. Neurology 1988; 38
(suppl): 150.

50 Kaufman L D, Gruber B L, Gertzman D P, Kaell A T.
Preliminary observations on the role of magnetic resonance
imaging for polymyositis and dermatomyositis. Ann Rheum
Dis 1987; 46: 569-72.

51 Oddis C V, Medsger T A. Current management of poly-
myositis and dermatomyositis. Drugs 1989; 37: 382-90.

52 Zavel P, Leimenstoll G, Gross W L. Cyclosporin for acute
dermatomyositis. Lancet 1984; i: 343.

53 Jongen P J H, Joosten EM G, Berden J H M, Ter Laak H J.
Cyclosporin therapy in chronic slowly progressive poly-
myositis-preliminary report of clinical results in 3 patients.
Transplant Proc 1988; 20: 335-9.

54 Heckmatt J, Hasson N, Saunders C, et al. Cyclosporin in
juvenile dermatomyositis. Lancet 1989; i: 1063-6.

55 Figarella-Branger D, Pellissier J F, Bianco N, Devictor B,
Toga M. Inflammatory and non-inflammatory inclusion
body myositis. Characterization of the mononuclear cells
and expression of the immunoreactive class I major
histocompatibility complex product. Acta Neuropathol
(Berl) 1990; 79: 528-36.

56 Yunis E J, Samaha F J. Inclusion body myositis. Lab Invest
1971; 25: 240-8.

57 Calabrese L H, Mitsumoto H, Chou S M. Inclusion body
myositis presenting as a treatment-resistant polymyositis.
Arthritis Rheum 1987; 30: 397-403.

58 Carpenter S, Karpati G, Heller I, Eisen A. Inclusion body
myositis: a distinct variety of idiopathic inflammatory
myopathy. NeuroloV 1978; 28: 8-17.

59 Casademont J, Grau J M, Pou A, Urbano-Mirquez A.
Miositis con cuerpos de inclusi6n. Una variedad poco
conocida de miopatia inflamatoria idiopatica. Med Clin
(Barc) 1989; 93: 121-4.

60 Cole A J, Kuzniecky R, Karpati G, Carpenter S, Andermann
E, Andermann F. Familial myopathy with changes
resembling inclusion body myositis and periventricular
leucoencephalopathy. Brain 1988; 111: 1025-37.

61 Chad D, Good P, Adelman L, Bradley B G, Mills J. Inclusion
body myositis associated with Sj6gren's syndrome. Arch
Neurol 1982; 39: 186-8.

62 Riggs J E, Schochet S S, Gutmoann L, McComas C F,
Rogers II J S. Inclusion body myositis and chronic immune
thrombocytopenia. Arch Neurol 1984; 41: 93-5.

63 Yood R A, Smith T W. Inclusion body myositis and systemic
lupus erythematosus. J Rhewnatol 1985; 12: 568-70.

64 Brooke M H. Inclusion body myositis. In: Brooke M H, ed.
A clinician's view of neuromuscular diseases. Baltimore:
Williams and Wilkins, 1986: 234-5.

195


