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Polymyositis with Atypical Pathological Features Associated
with Thymic Carcinoma

Yumiko Azuma, Kensuke Shiga, Ryotaro Ishii, Tatsuyuki Yamaguchi, Fumitoshi Niwa
and Masanori Nakagawa

Abstract

A 66-year-old man was admitted for progressive proximal weakness and myalgia in his shoulder girdles
without skin lesions. A muscle biopsy showed infiltration of inflammatory cells, degeneration of muscle fi-
bers, and perifascicular atrophy. Remarkably, MHC-I antigen was expressed in the muscle membrane and
most of the inflammatory cells were CD8-positive, suggesting that class-I antigen-dependent cytotoxic T-cells
played a crucial role in the muscle pathology, which supported a diagnosis of polymyositis rather than der-
matomyositis. Magnetic resonance imaging of his chest revealed two mediastinal tumors, which were extir-
pated and diagnosed as thymic carcinoma. The muscle weakness was completely recovered after the opera-
tion and subsequent administration of oral prednisolone. Postoperative clinical improvement and decline of
serum creatinine kinase suggested a paraneoplastic nature of the polymyositis in this patient.

Key words: polymyositis, thymic carcinoma, extended thymectomy, steroid, perifascicular atrophy

(Inter Med 48: 163-168, 2009)
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Introduction

Thymic carcinoma is a relatively rare mediastinal tumor
of epithelial origin that is distinct from thymoma in terms of
its histopathological properties including nuclear atypia and
the potential for metastasis (1, 2). There have been some
case reports of thymic carcinoma complicated with inflam-
matory myopathies, however, such cases have almost always
occurred with dermatomyositis (3-9), wherein the direct link
between malignancy and dermatomyositis has been ad-
dressed.

Dermatomyositis, polymyositis, and inclusion-body
myositis are three distinct classes of inflammatory myopa-
thies, each of which has unique clinical, histopathological,
and immunological properties. Dermatomyositis results from
a microangiopathy affecting skin and skeletal muscle,
wherein activation of complement leads to lysis of endo-
mysial capillaries and muscle ischemia (10), frequently giv-
ing rise to perifascicular atrophy. In contrast, in polymyosi-
tis and inclusion-body myositis, clonally expanded CDS8-
positive cytotoxic T cells invade muscle fibers that express

MHC class I antigens (11, 12), leading to necrosis of mus-
cle fibers via the perforin pathway. From the clinical aspect,
approximately thirty percent of patients with dermatomyosi-
tis harbor malignant disorders (13, 14), while in polymyosi-
tis the link between myopathy and malignancy has often
been disputable.

Here we present a patient with polymyositis complicated
with thymic carcinoma. Of interest, the muscle biopsy
showed fiber atrophy in a perifascicular fashion, however,
further immunohistochemical analysis revealed expression of
MHC class I antigen on the muscle membrane and infiltra-
tion of CD8-positive cells in the endomysial space. Here, we
discuss the unique combination of these pathological fea-
tures and the clinical correlation between malignancy and
muscle pathology in this case.

Case Report

A 66-year-old man was admitted to our hospital for pro-
gressive muscle weakness and myalgia in his shoulder gir-
dles. He had been well until five weeks prior to admission
when he found it difficult to raise storm shutters with his
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A

Figure 1.

Magnetic resonance images of the chest. A: Axial plane of enhanced image after gado-

linium administration. The arrow indicates an anterior mediastinal tumor with an irregular tumor
wall protruding inward and containing a low-intensity inside. B: Coronal plane of the T2-weighted
image. The arrow indicates the main nodule and the arrowhead shows a daughter nodule above

the main nodule.

arms. One week later, he started to have difficulty walking
up stairs and unscrewing bottle tops with his hands. Three
weeks later myalgia gradually developed in his shoulder gir-
dles. He was then referred to our department. He had a his-
tory of type C chronic hepatitis and bronchial asthma, both
of which had been controlled by administration of ursode-
oxycholic acid and inhalation of fluticasone propionate, re-
spectively. On examination, his blood pressure was 120/60
mmHg and his heart rate was 90 beats per minute. His body
temperature was 37.5C. Coarse crackles were audible at the
base of his lungs, while no rash was noted on his face and
extremities including knuckles and patella during a careful
inspection by a dermatologist. On neurological examination,
Medical Research Council (MRC) scores were 4 in his bilat-
eral deltoid, pectoralis major, supraspinatus, and wrist flexor
muscles, and 3 in his infraspinatus and iliopsoas muscles.
He also complained of mild myalgia in his shoulder girdles.
Other neurological assessments were normal, including those
of his cranial nerves, sensory function, and tendon reflexes.

His peripheral white blood-cell count was slightly ele-
vated (11,000/mm’), and the results of his blood chemistry
were as follows: lactate dehydrogenase (LDH) 1,168 IU/L,
aspartate aminotransferase (AST) 430 IU/L, alanine
aminotransferase (ALT) 496 IU/L, creatinine kinase (CK)
7,517 TU/L, and aldolase 200 IU/L. The value of his serum
anti-Jo 1 antibody was markedly increased to 390 U/mL
(normal range <10 U/mL), whereas that of his serum Mi-2
antibody was within the normal range. Other myositis-
specific antibodies were not investigated.

A needle electromyography in the right deltoid muscle re-
vealed that most of the patient’s voluntary muscle activities
were comprised of motor units with short duration and low
amplitude. Early recruitment was also observed with mini-
mal muscle contraction. Fibrillation potentials and positive
sharp waves were frequently recorded at rest. These findings
were summarized as myogenic changes with concomitant
active denervation. The repetitive supramaximal stimulation
test showed no waning response in the left trapezius muscle

with 3 Hz stimulation. Tensilon test was also negative.

A chest X-ray revealed a space-occupying legion in the
patient’s mediastinum, which was later discerned as a well-
circumscribed irregular nodule (size: 55x45 mm) by chest
magnetic resonance imaging (MRI) together with an addi-
tional daughter nodule located above the main nodule
(Fig. 1A, B). The main nodule was comprised of an irregu-
lar tumor wall protruding inward and low-intensity sub-
stance inside.

A muscle biopsy was performed in the patient’s left bi-
ceps brachii. The Hematoxylin and Eosin staining section
revealed a moderate variation in fiber size, including perifas-
cicular atrophy (Fig. 2A). Numerous necrotic and basophilic
fibers were noted and myophagia was also seen in places.
Inflammatory cells infiltrated into perimysium and endo-
mysium, but not into endomysial vessels. C5b9, a pathologi-
cal hallmark of membrane attack complex, was expressed in
the muscle membrane in the perifascicular area as well as in
degenerating muscle fibers (Fig. 2B), but not around endo-
mysial vessels. Unexpectedly, MHC class I antigen was ex-
tensively expressed on most of the muscle membrane
(Fig. 3C). In addition, more than half of the inflammatory
cells in the endomysium were CD8-positive and CD4-
negative (Fig. 3A, B). These immunological features and the
lack of dermatological presentation led us to diagnose him
as having polymyositis rather than dermatomyositis.

The possibility of a paraneoplastic myopathy was raised,
which prodded us to extirpate the tumors before administra-
tion of a corticosteroid. The two mediastinal tumors were
surgically resected by extended thymectomy. Macroscopi-
cally, tumors were filled with chocolate-colored necrotic lig-
uid and were encapsulated with a fibrous membrane
(Fig. 4A). The tumor was diagnosed as thymic carcinoma
that was comprised of three distinct neoplastic components;
squamous cell carcinoma, adenocarcinoma, and basaloid cell
carcinoma (Fig. 4B, C, and D, respectively). Muscle
strength in the deltoid and iliopsoas muscles was gradually
improved and the value of serum CK was decreased to
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Figure 2. Muscle biopsy specimen from the left deltoid muscle. A: A Hematoxylin and Eosin
stained section revealed interstitial edema, infiltration of inflammatory cells, degeneration of mus-
cle fibers, and perifascicular atrophy. B: Immunohistochemistry using the anti-C5b9 antibody
showed positive immunostaining of C5b9 in the muscle membrane in the perifascicular area as
well as in some degenerating fibers. Scale bar=50 micrometers.

Figure 3. Immunological features in muscle pathology. A: anti-CD8; arrows indicate CD8-posi-
tive lymphocytes. B: anti-CD4; no CD4-positive cells were noted. C: anti-MHC-I. The MHC-I was
expressed on all muscle fibers (C), and most of the inflammatory cells invading the fibers were

CDS8 positive (A) and CD4 negative (B).

1,727 TU/L on the fourth day after the operation (Fig. 5).
The serum CK level and the muscle strength then reached a
plateau on the tenth postoperative day when oral administra-
tion of prednisolone was initiated at the dose of 50 mg per
day. The muscle strength and the serum CK value subse-
quently improved, both of which completely normalized in
two months. The value of serum anti-Jo 1 antibody also de-
creased to 10 U/mL six months after the operation. Interest-
ingly, in retrospect, the value of serum LDH was 217 TU/L
(normal <243 JU/L) two months before the presentation of
muscle weakness, implying that there was probably no dis-
cernible muscle pathology at that time point.

Discussion

An increased relative risk for malignant tumors has been
reported in patients with inflammatory myopathies, espe-
cially those with dermatomyositis (15, 16). The complica-
tion of cancers in dermatomyositis has been estimated to be
approximately 30% in two independent surveys (13, 14),
whereas the co-occurrence of cancers in polymyositis has
sometimes been challenged. For instance, one nation-wide
survey in Japan suggested that the association between poly-
myositis and cancers may be ten times less frequent than
that between dermatomyositis and cancers (17).
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Figure 4. Surgically-resected specimen of the thymic tumor. A: A macroscopic section of the me-
diastinal tumor. The Hematoxylin and Eosin staining section included the following three different
histopathologies (B-D): B: squamous-cell carcinema, C: adenocarcinoma, and D: basaloid-cell
carcinoma.
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Figure 5. Clinical course of the patient. The serum value of creatine kinase (CK) and lactate de-
hydrogenase (LDH) decreased after the extended thymectomy and the subsequent administration
of oral prednisolone. In retrospect, the serum LDH was within normal range two months before
the presentation of the muscle weakness. ET=extend
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Here, we reported a patient with polymyositis who had a
concomitant thymic carcinoma. A possible causal relation-
ship between the two conditions is suggested in this case for
the following two reasons. First, by simply extirpating the
thymic carcinoma, the value of serum CK decreased from
7,517 to 1,727 IU/L and his muscle strength has substan-
tially improved from MRC score 3 to 4 in his iliopsoas
muscles (Fig. 5), although he needed subsequent administra-
tion of oral prednisolone for full recovery. Second, the se-
rum value of LDH, another indicator of muscle injury, was
within the normal range two months before the presentation
of the muscle symptoms (Fig. 5), suggesting the pathologic
process in the skeletal muscles had subsequently started
probably as the thymic carcinoma increased in size. The re-
cent onset of muscle pathology and the favorable response
of tumor resection for polymyositis indicate that the para-
neoplastic mechanism has probably influenced the develop-
ment of muscle pathology in this patient.

A unique characteristic of the muscle pathology in this
case was an unexpected combination of perifascicular atro-
phy (Fig. 2A) and the expression of the CD8/MHC-1 com-
plex (Fig. 3A, C). The former finding has been generally re-
garded as a morphological consequence of endomysial mi-
croangitis resulting from complement activation (10), ren-
dering dermatomyositis as a possible diagnosis. The latter
immunological findings, clearly indicated that class-I
antigen-dependent cytotoxic T cells played a crucial role in
its pathogenesis (11, 12), suggesting polymyositis as a rea-
sonable diagnosis. Therefore, we infer that polymyositis
would be a more plausible diagnosis for this patient for the
following two reasons.

First, the current working diagnostic criteria for inflam-
matory myopathies stipulate that primary inflammation by
the CD8/MHC-1 complex and absence of a skin rash lead to
the diagnosis of “definite” polymyosits (18). Secondly, our
case lacked two cardinal features of dermatomyositis, i.e.,
morphological evidence of angitis and invasion of CD4-
positive T cells. In addition, careful examination by a der-
matologist did not reveal any skin rash in this patient. We
thus concluded that dermatomyositis would be a less plausi-
ble diagnosis in our case, although the muscle pathology
had two atypical features of polymyositis, i.e., perifascicular
atrophy and complement activation.

First, we theorize that the perifascicular atrophy seen in
our case probably did not represent microangitis, the puta-
tive cause of perifascicular atrophy; firstly because inflam-
matory cells infiltrated primarily into endomysium and peri-
mysium but not around the vasculature; secondly because C
5b9, the membrane attack complex (MAC), was deposited
mainly in degenerating muscle fibers along the perifascicular
areas and not in the capillaries. It is true that perifascicular
atrophy is observed more frequently in patients with der-
matomyositis (19), however, seven percent of patients with
polymyositis have been reported to have typical perifascicu-
lar atrophy (20). Of note, another study showed that ap-
proximately thirty percent of patients with polymyositis and

concomitant neoplasm have perifascicular fiber atrophy (21),
which may suggest a possible link between malignant tu-
mors and the morphological changes in this class of pa-
tients, although the mechanisms remain to be elucidated.

Second, activation of the complement system seen in our
case (Fig. 2B) is not a typical finding in polymyositis, how-
ever, MAC deposition in muscle fibers has been reported in
a portion of inflammatory myopathies, in fifty percent of the
cases of fascioscapulohumeral dystrophy and merosin-
positive congenital muscular dystrophy (22). We figure that
complement activation in muscle fibers may represent non-
specific findings of muscle-fiber injury in various classes of
myopathies, including muscular dystrophies and inflamma-
tory myopathies.

Thymic carcinoma is a relatively rare mediastinal carci-
noma of epithelial origin that is distinct from thymoma in
the following aspects: 1) it has a cellular atypia, 2) it has
lost its capacity to induce lymphocytes, and 3) it can metas-
tasize to remote regions (1, 2). To date, there have been
eight cases with thymic carcinoma that were complicated
with inflammatory myopathies, however, seven such cases
had dermatomyositis (3-9) and only one patient had poly-
myositis (23); the latter case being diagnosed at autopsy. At
the other end of the spectrum, there have been many case
reports of patients with polymyositis complicated with thy-
moma (24). In relation to collagen diseases, thirty to forty
percent of patients with thymoma have myasthenia gravis,
five to ten percent involve erythropenia, five percent have
polymyositis (24), one percent have Hashimoto thyroiditis,
and 0.9 percent have Sjogren syndrome (25). Of interest, the
patients with thymic carcinoma and inflammatory myopa-
thies were also complicated with other immunological dis-
eases, such as Hashimoto thyroiditis and Sjégren syndrome
(4). The thymus is a central immunological organ for im-
mune tolerance, playing a critical role in T-cell maturation
and its apoptotic pathways. The perturbation of this immu-
nological center, either benign or malignant, may result in
various collagen-vascular diseases including polymyositis.
Atypical morphological and immunological features in the
muscle pathology may reflect that perturbation of the im-
mune system to some extent.

In summary, we report a patient with polymyositis com-
plicated with thymic carcinoma, whose serum CK value and
muscle weakness were substantially improved by simply ex-
tirpating the mediastinal tumors. The favorable response to
the surgical procedure and the perifascicular muscle pathol-
ogy sometimes observed in polymyositis with malignancy
may suggest a paraneoplastic etiology of polymyositis in
this patient.
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