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Myositis and myonecrosis are rare sequela of coronavirus disease 2019 (COVID-19). Until
now, it has not been seen in muscles of the head and neck. We present a 22-year-old male

Revised 4 July 2022 with 4 months of retroauricular headaches following COVID-19 infection. Magnetic reso-

Accepted 6 July 2022 nance imaging revealed rim-enhancing fluid collections in the bilateral masticator spaces
which were sampled by fine-needle aspiration. We also discuss this case in the context of
the current understanding of COVID-19-related myositis.
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COVID-19

Introduction Case report

The COVID-19 pandemic continues to be a major problem
globally. To date, various complications secondary to COVID-
19 have been identified, most commonly being acute respi-
ratory distress syndrome, acute cardiac injury, heart failure,
and acute kidney injury [1]. Recently, there has been a growing
body of evidence connecting COVID-19 with myositis, ranging
from asymptomatic muscle enzyme elevations to severe rhab-
domyolysis [2]. Herein, we present a case of bilateral masseter
myonecrosis after COVID-19 infection.

A 22-year-old previously healthy male presented to our
neurology clinic for chronic bilateral retroauricular tension
headaches described as a 3/10 nonradiating squeezing pain
with bilateral masseter muscle tightness and difficulty open-
ing his jaw. This began shortly after a COVID-19 infection,
diagnosed by PCR, 4 months prior to presentation. At the
time, Omicron was the dominant strain, and he was unvacci-
nated. He initially also experienced severe malaise and myal-
gia for 4 days, which gradually resolved and did not require

Abbreviations: COVID-19, coronavirus disease 2019; MRI, magnetic resonance imaging; CT, computed tomography; DWI, diffusion-

weighted imaging; ADC, apparent diffusion coefficient.
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Fig. 1 - (A) T2-weighted fat-suppressed and (B) contrast-enhanced T1-weighted DIXON fat-suppressed images show
rim-enhancing fluid collections (arrows) involving the anterior aspect of the bilateral masticator spaces. (C)
Diffusion-weighted and corresponding (D) apparent diffusion coefficient (ADC) map shows facilitated diffusion in the center

of the fluid collections.

hospitalization. However, his headaches persisted. The pa-
tient reported no neurologic or systemic abnormalities. Phys-
ical exam and laboratory evaluation were unremarkable. Pre-
vious evaluations by a local emergency room and oral surgeon
were negative for temporomandibular joint (TMJ) dysfunction
and meningitis.

Magnetic resonance imaging (MRI) revealed rim-enhancing
fluid collections in the bilateral masticator spaces, measur-
ing approximately 3.5 cm on the left and 1 cm on the right
(Fig. 1). Diffusion-weighted imaging (DWI) and apparent dif-
fusion coefficient (ADC) maps demonstrated facilitated dif-
fusion in the center of the lesions (Figs. 1C and D). Due to
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concern for possible infection, CT guided aspiration of the left
fluid collection was performed. Bacterial and fungal cultures
were negative. On cytopathology, numerous CD68 and PU.1
positive macrophages were present without malignant cells.
The patient was diagnosed with myositis/myonecrosis of the
bilateral masticator muscles secondary to COVID-19 and was
given a 6-week prednisone course. The patient’s condition has
greatly improved since beginning treatment with only mild
residual left sided headache.

Discussion

Myositis specifically due to COVID-19 was not formally re-
ported until September 2020 [3]. Since then, many additional
case reports have been published demonstrating various mus-
culoskeletal manifestations including myasthenia, dermato-
myositis, rhabdomyolysis, paraspinal myositis, and asymp-
tomatic rises in creatinine kinase [2]. However, despite an in-
creasing understanding in literature, there has not yet been a
case of COVID-19-related myositis or myonecrosis presenting
in the head and neck region to the best of our knowledge.

The precise mechanisms involved in the development of
COVID-19-related myositis and myonecrosis is unknown. In
general, there is strong evidence suggesting that autoimmune
sequela of COVID-19 is due to a massive pro-inflammatory
cytokine reaction, termed a “cytokine storm,” with addi-
tional contributions from hyperactivated T-cells, monocytes,
macrophages, and neutrophils [4]. While these mechanisms
are perhaps most associated with acute respiratory distress
syndrome and multiorgan dysfunction syndrome, it’s plausi-
ble that they may also underlie myositis. Specific damage to
muscle tissue can occur due to abnormal activation of the
adaptive immune system. SARS-CoV-2 proteins show 3 im-
munogenic linear epitopes that are highly similar in sequence
to ones found in autoimmune dermatomyositis, suggesting
similar pathophysiology through T-cell antigen presentation
[5]. Stimulation of humoral immunity, cross-reactivity due
to molecular mimicry, and direct-intake of viral antigens
by myocytes through the ACE2 receptor are additional pro-
posed mechanisms of muscle inflammation [2]. Lastly, a sub-
set of myonecrosis cases may be a consequence of COVID-
19’s thrombotic and vasculitic milieu, possibly augmented by
compartment-syndrome [6].

Diagnosis of head and neck myositis secondary to COVID-
19 can be difficult given the lack of previous reports and the
broad differential diagnosis for head and neck myalgia. Physi-
cians should first rule out common or life-threatening etiolo-
gies, such as TMJ dysfunction, cluster headaches, or menin-
goencephalitis. After this, clinical and laboratory evaluation
can provide important clues. In general, COVID-19-related
myositis presents in males aged 33-88 years old [2]. While el-
evations in muscle enzymes are often present, they are not a
reliable indicator of diagnosis or prognosis [2].

Radiographic evaluation is equally as important. In cases
of COVID-19-associated rhabdomyolysis, computed tomogra-
phy (CT) imaging can demonstrate hypoattenuation with or
without rim-enhancement on postcontrast images [7]. When
possible, MRI is the imaging modality of choice [8]. Two

patterns of imaging findings are a seen on T2-weighted and
contrast-enhanced T1-weighted MRI sequences: either a ho-
mogenously or heterogeneously hyperintense region with pe-
ripheral rim of contrast enhancement [7]. In severe myonecro-
sis, the ring-enhancing pattern can also be accompanied by
central foci of enhancement, termed the “stipple sign” [7]. Our
patient presented with rim enhancing fluid collections on MRI,
but no stipple sign. If a fluid collection is identified, fine nee-
dle aspiration can be performed for cytopathology to rule out
nonviral infections and malignancy.

Prognosis of COVID-19-related myositis depends on the
type of myopathy and its severity. In a previous retrospec-
tive review (n = 22), 21.7% of patients passed away of which
80% were due to rhabdomyolysis [2]. After diagnosis, treat-
ment should be approached on an individualized basis. While
immunosuppression can reduce inflammatory myopathies, it
must be balanced with a risk of potentially worsening the viral
infection itself. In a previous patient, holding mycophenolate
mofetil and intravenous immunoglobulins led to reoccurrence
of myositis [9]. However, in patients who are otherwise clini-
cally stable and with low concern for re-infection such as our
patient, the benefits of immunosuppression may outweigh the
potential risks.

Myositis and myonecrosis are rare but important manifes-
tations of COVID-19 that are increasingly being recognized in
literature. Our case demonstrates that myalgias of the head
and neck following COVID-19 infection should be carefully
evaluated, especially in patients with otherwise normal clini-
cal and laboratory examinations.

Conclusion

Myositis and myonecrosis of the head and neck region can
follow COVID-19 infection. Although initial evaluation may be
nonspecific, MRI and fine-needle aspiration can help confirm
diagnosis.

Patient consent

Informed consent was obtained from the patient by the
manuscript authors.

REFERENCES

[1] Vakili K, Fathi M, Pezeshgi A, Mohamadkhani A,
Hajiesmaeili M, Rezaei-Tavirani M, et al. Critical
complications of COVID-19: a descriptive meta-analysis study.
Rev Cardiovasc Med 2020;21(3):433-42.
doi:10.31083/j.rcm.2020.03.129.

[2] Saud A, Naveen R, Aggarwal R, Gupta L. COVID-19 and

myositis: what we know so far. Curr Rheumatol Rep

2021;23(8):63 Published 2021 Jul 3.

doi:10.1007/s11926-021-01023-9.

Talotta R, Robertson E. Autoimmunity as the comet tail of

COVID-19 pandemic. World ] Clin Cases 2020;8(17):3621-44.

doi:10.12998/wjcc.v8.i117.3621.

3


https://doi.org/10.31083/j.rcm.2020.03.129
https://doi.org/10.1007/s11926-021-01023-9
https://doi.org/10.12998/wjcc.v8.i17.3621

3662 RADIOLOGY CASE REPORTS 17 (2022) 3659-3662

[4] Zacharias H, Dubey S, Koduri G, D’Cruz D. Rheumatological

complications of Covid 19. Autoimmun Rev 2021;20(9):102883.

doi:10.1016/j.autrev.2021.102883.
[5

et al. Antibodies against immunogenic epitopes with high
sequence identity to SARS-CoV-2 in patients with
autoimmune dermatomyositis. Ann Rheum Dis
2020;79(10):1383-6. doi:10.1136/annrheumdis-2020-217522.
Corréa ADC, Corréa DG, Canella C, Cabral RF, Salles EF,
Costa FM. Myonecrosis secondary to COVID-19-related deep
vein thrombosis. IDCases 2021;25:e01165.
doi:10.1016/j.idcr.2021.e01165.

Revzin MV, Raza S, Srivastava NC, Warshawsky R,
D’Agostino C, Malhotra A, et al. Multisystem imaging

[6

7

Megremis S, Walker TDJ, He X, Ollier W, Chinoy H, Hampson L,

manifestations of COVID-19, part 2: from cardiac
complications to pediatric manifestations. Radiographics
2020;40(7):1866-92. d0i:10.1148/rg.2020200195.

Ramani SL, Samet J, Franz CK, Hsieh C, Nguyen CV,

Horbinski C, et al. Musculoskeletal involvement of COVID-19:
review of imaging. Skeletal Radiol 2021;50(9):1763-73.
d0i:10.1007/s00256-021-03734-7.

Bolig TC, Abdulaziz N, Schiopu E. Complete Recovery from
COVID-19 Bilateral Pneumonia in an Immunosuppressed Man
with Immune-Mediated Necrotizing Myopathy. Case Rep
Rheumatol. 2020;2020:8886324. Published 2020 Oct 21.
doi:10.1155/2020/8886324.


https://doi.org/10.1016/j.autrev.2021.102883
https://doi.org/10.1136/annrheumdis-2020-217522
https://doi.org/10.1016/j.idcr.2021.e01165
https://doi.org/10.1148/rg.2020200195
https://doi.org/10.1007/s00256-021-03734-7
https://doi.org/10.1155/2020/8886324

	Facial myonecrosis following COVID-19
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 Patient consent
	 References


