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1. Introduction 

Cancer therapy with immune checkpoint inhibitors (ICI) has 
improved the treatment efficacy of several cancer types and their in-
dications continues to expand. A downside to treatment with ICIs is a 
wide spectrum of immune-related adverse events (irAEs) associated 
with a high morbidity and mortality [1]. One of the most dreaded irAEs 
with a mortality rate of 50% is myopathy combined with myocarditis 
[2]. Rapid diagnosis is mandatory for sufficient treatment of this irAE. 
However, the pathophysiology and response to treatment could differ 
depending on underlying immunological mechanisms. A possible 
method to aid in rapid diagnosis, guide biopsy, and perhaps classify 
cases of immune-related myositis (irMyositis) is by employing Magnetic 
resonance imaging (MRI) with Short Tau Inversion Recovery sequences 
(STIR). 

2. Case report 

A 49-year-old man with hypertension was diagnosed with renal cell 
carcinoma (RCC) in 2020. After nephrectomy, the tumor metastasized to 
the lungs, brain, and lymph nodes. The patient was started on combined 
ICI treatment with ipilimumab and nivolumab. Two weeks after the 
second series the patient developed non-fluctuating weakness, myalgia, 
fatigue, and ptosis which lead to admission. The electrocardiogram 
showed a new right bundle branch block and laboratory tests revealed 
highly elevated creatinine phosphokinase (CPK, 7190 U/L; reference 
values 40–280 U/L), myoglobin (7590 μg/L; 24–77 μg/L), and Troponin 
I (1,260 ng/L; <45 ng/L). The patient did not have any cardiac com-
plains, no arrythmias, and normal left ventricular ejection fraction 
throughout the admission. Cardiac MRI was not performed. He started 
treatment with 100 mg prednisolone and CPK declined. Despite this, the 
neurological symptoms worsened, with double vision, headdrop, and 
increasing difficulty swallowing and breathing. On clinical examination 
he had bilateral ptosis, ophthalmoplegia, a moderate bulbar paresis, and 
symmetrical proximal paresis of his limbs. There was no muscle fati-
gability present and Simpsons test was negative. He was treated with 

high dose methylprednisolone (1 g intravenous for 3 days) with a 
gradual taper over 4 months (Fig. 1). Mycophenolatemofetil 1 g twice 
daily was added after 24 days. MRI STIR of his hips and tights 15 days 
after admission showed diffuse edema in the gluteus minimus and tensor 
fasciae latae muscles on both sides as well as discrete edema in both 
distal iliopsoas muscles compatible with myositis (Fig. 2A). Electromy-
ography (EMG) showed myopathtic motor unit potentials with sponta-
neous muscle fiber activity. Nerve conduction velocities were normal 
and no decrement was found on repetitive nerve stimulation Muscle 
stritional, acetylcholine receptor, muscle-specific kinase, anti-signal 
recogntion particle and anti 3-hydroxy-3-methylglutaryl-coenzyme A 
reductase antibodies were all negative. Eighteen days after steroids was 
begun a targeted muscle biopsy in tensor fasciae latae muscle showed 
findings compatible with immune-mediated necrotizing myopathy 
(IMNM) but with more lymphocytic infiltrates (CD3+ and CD8+) than is 
usually seen in IMNM (Fig. 2B). All muscle enzymes as well as almost all 
symptoms had normalized after 4 months and a follow up CT-scan of his 
thorax and abdomen 4 months later showed no cancer progression. 

3. Discussion 

IrMyositis represents a new, treatable type of myositis. It is charac-
terized by generalized proximal and axial muscle weakness, and also 
often in contrast to idiopathic or antibody associated IMNM involves the 
oculobulbar muscles either alone or in combination with generalized 
involvement [3,4]. The symptoms often develop within the first three 
months following initiation of ICI and some patients have concurrent 
myocarditis [3]. Although CPK often is elevated it can be normal. EMG 
show a myopathic pattern and muscle biopsy reveal multifocal clusters 
of necrotic fibers [3,5]. Early recognition is important in order to start 
immunosuppressive treatment and discontinue ICI, both of which lead 
to a better outcome [6]. 

MRI STIR can show inflammation in muscle tissue [7]. We believe 
that this imaging method can play an important role in rapid identifi-
cation of irMyositis. It is non-invasive, easily accessible in most centers 
and compared with an invasive biopsy, it can look at multiple muscles 
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simultaneously instead of just a small fraction of a single muscle. MRI 
STIR has some limitations since muscle edema is not specific for 
myositis, but can be seen in other conditions [8]. In our case MRI STIR 
showed featherlike inflammation in tensor fasciae latae muscles and was 
able to guide the site of biopsy. Future research should investigate if this 
featherlike pattern corresponds to the characteristic multifocal clusters 
of necrotic fibers that seems to distinguish irMyositis from IMNM on 
pathological grounds [3]. 

A recent consensus paper defined the criteria for definite irMyositis 
that does not include biopsy but instead rely on specific imaging findings 
[9]. A supportive history, positive clinical examination, timing of ictus 
related to initiation of ICI, muscle edema on MRI STIR, and myopathic 
motor units on EMG is suggested as enough for a definite diagnosis of 
irMyositis. Furthermore, elevated CPK supports the diagnosis. Our case 
meets the new criteria for definite myositis before biopsy. This case 
report and this recent article support the fact that biopsy might not be 

necessary in all cases and we can spare the patient an invasive proced-
ure. Conversely, muscle biopsy is necessary to determine the underlying 
immunological pathology and should be opt for whenever possible. We 
encourage further studies examining the role of how muscle MRI cor-
relates with specific pathologic findings in irMyositis. 
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Fig. 1. Timeline of blood samples showing the course from admission (day 0).  

Fig. 2. A. MRI STIR reveals featherlike oedema-type T2-hyperintensity enhancement of both tensor fascie latae muscles and distal psoas (mainly on the right side). B. 
Muscle biopsy revealed necrotic and regenerating muscle fibers. The numerous necrotic fibers appeared both scattered and in clusters. Lymphocyte infiltrates (CD3 
and CD8 positive confirmed by immunohistochemistry staining) were mainly observed in relation to necrotic muscle fibers. There was upregulation of human 
leukocyte antigen class 1 in many fibers. The upregulation was patchy, not generalized. 
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A. Béhin, Y. Allenbach, O. Benveniste, T. Lenglet, D. Psimaras, W. Stenzel, 
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