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Introduction

Coronavirus disease 2019 (COVID-19) is a condition caused by
the SARS-CoV-2 coronavirus, which was initially discovered in
Wuhan, China, in December 2019. Since that time, COVID-19
has spread globally, infecting more than 600 million individ-
uals and killing more than 6 million people [1]. Several vac-
cines have been created and approved against the SARS-CoV-
2. According to studies, COVID-19 vaccines are extremely safe
and effective, capable of preventing severe COVID-19 symp-
toms, and can also lower hospitalization and fatality rates [2].
Nonetheless, several reports have been published regarding
the possible adverse events after COVID-19 vaccination. One
of the extremely rare adverse events was proliferative myosi-
tis (PM) and inflammatory myopathy.

PM is a benign intramuscular tumor that might mimic a
malignant one due to its unusual pseudosarcomatous inflam-
matory nature. Kern initially described this entity in 1960 [3].
The median age of PM patients is 50 years old, and there is
no gender predominance [4]. The shoulder, upper limb, trunk,
head, and neck muscles are the most common sites for PM
[4]. They appear as a single, solid, painful lump that quickly
doubles in size [4]. The main differential diagnosis is sarcoma,
which needs a distinct surgical strategy [S].In this report, we
describe a patient who developed PM after vaccination with
Sinopharm COVID-19 vaccine.

Case presentation

A 73-year-old man was admitted due to a rapidly-growing
painful mass in his left thigh from a few days ago. As a re-
sult of the pain, he was barely able to walk properly. No other
signs or symptoms were present. His past medical history was
remarkable for chronic obstructive pulmonary disease (COPD),

hypertension, and peptic ulcer disease (PUD). Drug history of
the patient included theophylline, omeprazole, valsartan as-
pirin tablets, salmeterol and ipratropium bromide sprays. Fur-
ther history taking revealed that he received a recent COVID-
19 vaccination (Sinopharm COVID-19 vaccine) about 5 days
before the beginning of symptoms. The vaccine had been
injected intramuscularly into the left deltoid. No history of
trauma was present. On physical exam, a round firm mass
(measured approximately 4 cm) was found in lateral side of
mid portion of left thigh within the muscle with tenderness on
palpation. However, no skin changes or superficial signs were
present. Vital signs were in normal limit, and other aspects of
physical examination were unremarkable.

The mass was then examined with soft tissue ultrasonog-
raphy (US) (Fig. 1). An oval-shaped well-defined intramuscu-
lar mass measuring 15*41 mm was noted in vastus lateralis
muscle. The mass was hypoechoic with striated pattern. On
color Doppler imaging (CDI), increased vascularity was noted
within the lesion in comparison to surrounding normal mus-
cle. No evidence of extra-fascial extension, bony invasion or
regional lymphadenopathy was noted.

Subsequently, left thigh MRI with and without contrast
showed a Well-defined intramuscular mass with a definite
margin of 19*39 mm. Homogenous low-signal intensity on T1-
weighted sequences and high-signal intensity on T2/proton
density (PD) weighted sequences was seen in mid-portion of
vastus lateralis muscle (Fig. 2). The mass had extensive sur-
rounding vasogenic edema. After contrast injection, the mass
showed intense homogenous enhancement. Based on imag-
ing findings, neoplastic lesions such as sarcoma, nerve-sheath
tumors, and metastasis were considered as differential diag-
noses.

Finally, US-guided core needle biopsy was performed on
the lesion. Sections showed muscular tissue with a loose mass
composed of plump fibroblasts and myofibroblasts and large
ganglion-like cell with abundant amphophilic to basophilic
cytoplasm, vesicular nuclei and prominent nucleoli. Pathol-

Fig. 1 - Ultrasonography of the lesion. (A) conventional ultrasonography and (B) color Doppler imaging.
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Fig. 2 - MRI of the lesion. (A) T1-weighted, (B) T1-weighted after injection of contrast, (C) short tau inversion recovery (STIR)

in coronal view, and (D) STIR in axial view.

ogy report showed a very rare case identified as proliferative
myositis. The patient was treated conservatively with a non-
steroidal anti-inflammatory drug (NSAID), hot compress, and
rest. The patient responded to the treatment and did not ex-
perience relapse.

Discussion

This study reported a rare case of PM after vaccination with
Sinopharm COVID-19 vaccine. PM is considered a type of be-
nign sarcomatous lesions that presents with rapidly growing
intramuscular mass. The median age of affected patients is 50
years. The common locations of PM are the trunk and extrem-
ities [6]. The exact etiology of PM is unknown. Nonetheless,
history of recent trauma, ischemia, vasculitis, and chromoso-

mal abnormalities have been introduced as potential etiolo-
gies [7]. None of these etiologies were the cause of PM in our
case. However, we cannot make a direct association between
COVID-19 vaccination and the development of PM.

US is the first modality for initial investigation [7], which
might show a “scaffolding” pattern on longitudinal views and
“checkerboard” pattern on transverse views [8]. Previous stud-
ies have also characterized the appearance of PM as a well-
defined, lobulated, expansive intramuscular lesion [8]. MRI
findings of PM are a hypo- or similar signal compared to the
muscle on T1-weighted sequences, with homogeneous en-
hancement [6], and a hyperintense soft-tissue mass on T2-
weighted sequences [6].

In pathology examination, PM is generally characterized
with 1) infiltration of muscle with large eosinophilic giant cells
and 2) proliferative fibroblasts mainly targeting the interfasci-
cular connective tissue. In contrast to other similar disorders
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like myositis ossificans or nodular fasciitis, the actual mus-
cle is not involved and largely preserved in PM [7]. After the
establishment of the diagnosis, the recommended treatment
strategy is no specific treatment, because PM might disappear
spontaneously. Excision of the lesion is generally for assess-
ment a diagnosis or for cosmetic reasons [6].

To the best of our knowledge, SARS-CoV-2 vaccine-related
myositis and myopathies have been reported in 3 cases. The
first case was a localized myositis in a 56-year-old non-
diabetic woman that had developed pain in left upper arm
8days after a second dose of COVID-19 vaccine into her deltoid
muscle [9]. Similar to our patient, she had no systemic signs
and symptoms. she was managed with rest, cryotherapy, com-
pression and NSAIDs. Her symptoms resolved after 6 weeks
with no residual loss of function. The authors suggested that
unknown mechanisms might have contributed to the inflam-
matory process in addition to minor muscle injury from injec-
tion [10]. However, in the other 2 reported cases, the myositis
was systemic [11]. The patients had developed idiopathic in-
flammatory myopathy within 48 hours of receiving an mRNA
vaccine (the BNT162b2 vaccine). These patients were treated
successfully with corticosteroid and immunoglobulin therapy.
Nonetheless, the authors stated that they could not find a di-
rect link between COVID-19 vaccination and development of
myositis. It was proposed that it is also possible that preexist-
ing cancer or other causes might predispose the patients, and
the COVID-19 vaccine provided the final blow [11].

The underlying mechanisms of drug-induced myopathy
can be categorized into direct myotoxicity, immunologically
related inflammation, indirect muscle damage. Direct my-
otoxicity, as in glucocorticoids, results from accumulation
of drug in muscle tissues whereas indirect myotoxicity re-
sults from hyperthermia or hyperkinesis [12]. Immunologi-
cally related drug-induced myopathy has been seen in im-
mune checkpoint inhibitors and interferon-alpha. However,
the precise mechanisms are not elucidated [13]. Herein, the
mechanisms of COVID-19 vaccine-related myositis in our case
in unknown.

In conclusion, in this study, we reported a case of PM af-
ter vaccination with Sinopharm COVID-19 vaccine. It should
be noted that we cannot make a direct link between these 2
events. PM is an extremely rare entity; however, its relation
with COVID-19 vaccination might be a coincidence. Moreover,
millions have been vaccinated with Sinopharm vaccine, and
this is the first case of PM after Sinopharm vaccination. Thus,
huge benefits of COVID-19 vaccination outweigh its potential
harm.
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