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Abstract

Thymoma is a rare tumor that is commonly associated with autoim-
mune diseases. Of these, myasthenia gravis (MG) is widely consid-
ered as the most common paraneoplastic condition. On the other hand, 
dermatomyositis (DM) has been rarely reported as the first presenta-
tion of non-invasive thymoma. Hereby, we describe a patient with 
non-invasive thymoma who initially presented with painful symmet-
ric proximal muscle weakness with no signs of ptosis or diplopia. The 
needle electromyography (EMG) revealed spontaneous/insertional 
activity in proximal muscles. The patient was finally diagnosed with 
DM by muscle biopsy. Spiral chest computed tomography (CT) scan 
coupled with pathological assessment confirmed a non-invasive thy-
moma with diffuse reaction for P63 and pancytokeratin (Panck). Cor-
ticosteroids pulse therapy was initiated and the patient was referred 
for thymectomy. A few months later, patient began to display other 
neurological symptoms such as ptosis and diplopia with fluctuating 
pattern. As coexistence of MG was presumed, nerve conduction study 
(NCS) study was performed and slow repetitive nerve stimulation in 
proximal muscles showed more than 10% decrement in compound 
muscle action potential (CMAP) amplitude in repetitive nerve stimu-
lation (RNS). Further workup revealed a positive anti-acetylcholine 
receptor antibody with high titer. Thus, MG was confirmed. No more 
treatment options were planned. Low dose corticosteroids were con-
tinued and azathioprine and pyridostigmine were prescribed. During 
follow-ups, symptoms were fully controlled.
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Introduction

Thymoma is a rare tumor that is commonly associated with au-
toimmune diseases as it induces autoantibody formation, partic-
ularly against neuromuscular system. Myasthenia gravis (MG) 
is well known as the first presentation of thymoma [1] Der-
matomyositis (DM), on the other hand is rarely reported as the 
first presentation of non-invasive thymoma [1-3]. Also, initial 
presentations of MG after thymectomy has been rarely reported 
[1]. Finally, DM and MG are both autoimmune disorders pre-
senting with muscle weakness, which scarcely occur simultane-
ously in the same patient and the diagnosis and differentiation 
might not be straightforward [4-6]. Here we describe a patient 
with non-invasive thymoma with primary presentation of DM 
who subsequently developed signs of MG after thymectomy. 
It is important for neurologists to be conscious of presence of 
both diseases as the paraneoplastic syndromes in patients who 
have thymoma, since the treatment of MG may differ from that 
of myositis. Also, it is worth mentioning that this coexistence 
provides important information about complex pathophysiol-
ogy of thymoma associated immune disorders.

Case Report

A 35-year-old female was admitted with symmetric proximal 
muscle weakness and pain which had started 3 weeks prior to 
the symptoms. She described the symptoms to gradually in-
volve the upper extremities with no fluctuations. She had com-
plaints of malaise, fatigue and weight loss of 9 kg in 4 months 
accompanied with loss of appetite. Sensory complaints were 
absent. Bulbar symptoms including dysphagia were limited to 
solid foods and dysphonia was noticed. However, she had no 
history of ptosis or diplopia. Family history of the patient was 
not significant for periodic paralysis, muscular dystrophies; 
and she had no history of specific corresponding medications 
or occupational exposures. However, the patient had a history 
of autoimmune hypothyroidism (positive anti-thyroid peroxi-
dase (TPO)).

On physical examination, ptosis was not apparent and 
skin change was unremarkable. Except for neck flexor mus-
cle weakness, Cranial nerve examination was intact. Motor 
examinations revealed quadriparesis involving proximal mus-
culature as positive Gowers’ sign. However, atrophy was not 
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prominent and distal strength was normal. Sensory examina-
tion, tendon reflexes, cerebellar examination and gait examina-
tion were all unremarkable. The patient had elevated creatine 
kinase (CPK = 5,560), aspartate aminotransferase and alanine 
aminotransferase (ALT = 435, AST = 330). Anti-TPO was pos-
itive. Nerve conduction study (NCS) findings were unremark-
able. The needle electromyography (EMG) revealed spontane-
ous/insertional activity in proximal muscles. At the time, the 
motor unit action potential (MUAP) waveform became small, 
polyphasic with sort duration, and abnormal interference pat-
terns were found in proximal muscles. As a result, EMG was 
compatible with myopathy of proximal muscles with denerva-
tion features, suggesting inflammatory polymyopathy (Table 
1). Muscle biopsy showed severe perifascicular atrophy and 
necrosis with extensive myophagocytosis and chronic inflam-
mation (Fig.1). On further workups, enzyme-linked immuno-
assay (ELISA)-based anti-Jo1, anti-serine protease 3 (PR3) 
and anti-myeloperoxidase (MPO) immunoassays (EIAs) were 
all negative. Rheumatologic markers were all normal except 
for antinuclear antibody (ANA), which was weakly (1/40) 
positive with speckled pattern. The diagnosis of DM was con-
firmed by current international guidelines [7, 8].

Additionally, workup for underlying malignancy revealed 
all tumor markers to be negative, unless a spiral chest com-
puted tomography (CT) scan, which illustrated a solid, lobu-
lated, well defined and homogenous mass in anterior mediasti-
num with size of 60 × 43 × 90 mm (Fig. 2). The pathology 
confirmed a non-invasive thymoma with diffuse reaction for 
P63 and pancytokeratin (Panck) (Fig. 3). Corticosteroids 
pulse therapy was initiated and the patient was referred for 
thymectomy. During treatment with low-dose corticosteroids 
as maintenance therapy, the patient began to display other neu-
rological symptoms such as ptosis and diplopia with fluctu-
ating pattern. A few months later, based on increased bulbar 
complaints and fluctuating fatigable weakness, coexistence of 
MG was presumed. Subsequent NCS study was performed and 
slow repetitive nerve stimulation in proximal muscles, includ-
ing trapezius showing more than 10% decrement in compound 
muscle action potential (CMAP) amplitude in repetitive nerve 
stimulation (RNS) (Fig. 4). Workups revealed a positive anti-
acetylcholine receptor antibody with high titer. Considering 
abovementioned findings, MG was confirmed based on current 
international guidelines [9].

After consulting with an oncologist, it was chosen not to 

pursue any further cancer treatment options, including chemo-
therapy or radiotherapy. However, slow-dose corticosteroids 
along with azathioprine and pyridostigmine were prescribed. 
During follow-ups, the patient felt much better and symptoms 
were fully controlled.

Discussion

This is a report of a patient whose primary presentation of non-
invasive thymoma was indicative of DM but subsequently de-
veloped to MG.

Thymoma is associated with paraneoplastic syndromes 
(PNDs). Diagnosis of these disorders is not straightforward 
and usually needs specific autoantibodies. Moreover, coexist-
ence of MG and myositis as paraneoplastic disorders, espe-
cially DM being prior, is very rare [1]. As a result, it could be 
challenging for the clinicians to suspect other underlying caus-
es. To date, there have been limited reports of DM-associated 
thymoma [3], and even less reports of patients who developed 
both MG and myositis simultaneously [1]. It is also notice-
able that in these reports, similar to our case, the complaints 
of diplopia or ptosis along with muscle weakness were present 
before thymectomy, and not after [4-6].

An interesting point in this case is that diplopia and ptosis 
are classic features of MG and are not usually seen in patients 

Table 1.  EMG Summary

Spontaneous MUAP Recruitment
Muscle Nerve Roots IA Fib PSW Fasc H.F. Amp Dur PPP Pattern
R. Tibialis anterior Deep peroneal (fibular) L4 - L5 N 2+ 2+ None None N N N N
R. Vastus lateralis Femoral L2 - L4 N 2+ 1+ None None 1- N N 1+
R. Deltoid Axillary C5 - C6 N 3+ 2+ None None 1- 1- 1+ 2+
R. Biceps brachii Musculocutaneous C5 - C6 N 2+ 2+ None None 2- 2- 3+ 2+

The needle EMG study showed abnormal spontaneous/insertional activity in R. Tibialis anterior, R. Vastus lateralis, R. Deltoid, R. Biceps brachii. 
The MUP waveform abnormality was found in R. Vastus lateralis, R. Deltoid, R. Biceps brachii. Abnormal interference pattern was found in R. Vastus 
lateralis, R. Deltoid, R. Biceps brachii. Amp: amplitude; Dur: duration; Fasc: fasciculations; Fib: fibrillation; H.F.: high frequency; IA: Ia fibers; MUAP: 
motor unit action potential; N: normal, PPP: polyphasic potential; PSW: polyspike wave; EMG: electromyography.

Figure 1. Muscle biopsy. Severe perifascicular atrophy and necrosis 
with extensive myophagocytosis and chronic inflammation (hematoxy-
lin and eosin (H&E), × 100).
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with myositis alone [4, 10]. Yet, our patient had never expe-
rienced ptosis or diplopia before thymectomy, and the symp-
toms occurred during corticosteroids therapy. Nevertheless, 
corticosteroid induced myopathy could be a possible explana-
tion. However, this diagnosis was ruled out by second elec-
trodiagnostic (EDX) along with the high titer of acetylcholine 
receptor (AChR) antibody.

The fatigability and increased bulbar symptoms were the 

only clues which guided us towards diagnosing MG. Fatiga-
bility is not characteristic of myositis but it is a very common 
symptom of the other disorder [10]. Meanwhile, fatigability 
with fluctuating weakness and bulbar symptoms such as dys-
phagia and dysarthria are characteristic of both myositis and 
MG [4]. Our final diagnosis for each disease was made both by 
EMG and biopsy results. The pivotal point is that although the 
prevalence of bulbar symptoms is less than 40% in myositis, 

Figure 2. Spiral chest computed tomography (CT) scan. The arrow on spiral chest CT scan illustrates a solid, lobulated, well 
defined and homogenous mass in anterior mediastinum with size of 60 × 43 × 90 mm.

Figure 3. Thymoma. (a) Cellular lobulated architecture lay on thick fibrous band (hematoxylin and eosin (H&E), × 40). (b) Pre-
dominant lymphocytes and scattered polygonal epithelial cells (H&E, × 400). (c) Pancytokeratin (Panck) highlights diffuse mesh 
work of tumoral cells (× 400).

Figure 4. Repetitive nerve stimulation (RNS). Slow RNS in trapezius demonstrates more than 10% decrement in compound mus-
cle action potential (CMAP) amplitude.
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about two-thirds of MG patients have bulbar symptoms [4, 11].
Non-invasive thymoma was found as the underlying pa-

thology for concurrence of DM and MG. As abovementioned, 
thymoma-associated autoimmune diseases have been intro-
duced [12].These autoimmune disorders could be categorized 
as thymoma-associated paraneoplastic diseases [2]. These 
include MG as the most common diagnosis encephalitis, ac-
quired neuromyotonia (Isaacs’ syndrome), Morvan’s syndrome 
myositis and finally, anti-PIT-1 antibody syndrome [2, 12]. 
These disorders can cause severe disabilities and management 
of these disorders should include a comprehensive malignancy 
evaluation for possible underlying thymoma. Efficient manage-
ment should include tumor resection along with appropriate 
management of the autoimmune conditions such as using corti-
costeroids. It has been found that these paraneoplastic disorders 
mainly respond well to treatment of thymoma [2, 12].

Thymus is the key organ for regulating immune tolerance. 
T cells migrate and mature in thymic cortex and medulla. This 
happens via somatic gene rearrangement of T cells. These T 
cells express diverse range of receptors during development. 
During this process the cells with excess reactivity to self-anti-
gens are not normally allowed to survive. Dysregulation in this 
process could result in later autoimmune complications [2].

In thymoma-associated MG, the patients’ thymus has 
maintained its capability of releasing mature T cells. But neo-
plastic epithelial cells express epitopes of AChR subunits and 
titin. Also, they express lower levels of major histocompatibil-
ity class II molecules and autoimmune regulator gene com-
pared to normal cells. This leads to imperfect negative selec-
tion, which results in autoreactive CD4+ T cells to be released, 
appearing to be the main cause of thymoma-associated MG. 
However, the exact pathophysiology is yet unknown. Accord-
ingly, the cause of such coexistence of DM and MG with un-
derlying thymoma is still in debate.

Future investigations, such as discovering more novel au-
toantibodies, can accelerate the final diagnosis, especially in 
“seronegative” cases. Additionally, it appears that the role of 
some of these antibodies is still unclear and much is yet to be 
learned to fully understand the mechanism of this disease and 
its potential treatments [2, 13].

Conclusions

DM may be the primary presentation of thymoma and MG 
might become symptomatic later in time and even after 
thymectomy. We suggest that any prominent bulbar symptoms 
along with fatigable weakness, even without ptosis and diplo-
pia, must raise the suspicion of possibility of concurrent MG 
in patients with myositis and should be confirmed through ap-
propriate electrophysiologic studies and autoantibody tests.
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