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We report the case of a 59-year-old, obese woman who underwent prolonged prone position during the medical
management of an acute respiratory distress syndrome induced by SARS-CoV-2 infection, complicated by a
masseter muscle pressure injury. Such side effect may be underestimate in intensive care units and should be
prevent by prophylactic dressings on facial weight-bearing sites. The understanding of facial deep tissue injury is
essential to guide clinical detection and management of such a complication in COVID-19 patients.

Implications for clinical practice

- Obese patients in the intensive care unit are at higher risk of developing pressure injuries, they thus require close monitoring.
- Pressure injuries are not only superficially localized: deep tissues, such as muscles, may be involved.

- Examination in obese patients may be more difficult because of excessive adipose tissue and requires trained staffs.

- Sequelae of prone positioning complications may require specialized management after intensive care discharge.

Introduction

As an adjuvant to mechanical ventilation, prone positioning (PP) is
an effective treatment for acute respiratory distress syndrome (ARDS)
due to SARS-CoV-2 severe infection (Shelhamer et al, 2021). Numerous
PP side effects have already been described (Binda et al, 2021; Bruni et
al, 2021). They usually result in a soft tissues compression. Some of them
involve the face as corneal abrasion or skin pressure ulcers (Sanghi et al,
2021; Perrillat et al, 2020). Others affect the limbs or peripheral nervous
system (Malik et al, 2020; Brugliera et al, 2021). In this case, we report a
masseter muscle pressure injury complicating PP in patients with ARDS
in relation with the medical management for a COVID-19.

Case report

A 59-year-old woman was admitted to an intensive care unit (ICU)
for a SARS-CoV-2 hypoxemic pneumonia. She was morbidly obese (BMI
= 43 kg/m?) with medical history of type 2 diabetes mellitus and arterial
hypertension. RT-PCR returned positive for SARS-CoV-2B.1.1.7 variant.
Despite high oxygen concentration mask (15 L/min), oxygen saturation
was 85% and arterial blood gas analysis revealed hypoxemia (66
mmHg). A chest CT-scan revealed bilateral ground-glass opacities
occupying more than 70% of the lung, suggesting COVID-19 pneumonia
with a severe expansion. High-flow oxygen therapy (50 L/min, FiO2 =
95%) remained insufficient to maintain adequate oxygen intakes. The
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Fig. 1. (A) Axial section of face CT scan showing an inflammated and edematous left masseter muscle. Heterogeneity with hypodensity areas demonstrating a muscle
suffering (Blue arrow). (B) Parotido-masseteric region swelling with a large submandibular and cervical ecchymosis.

patient also first underwent three awake PP sessions (16 h/day) with
full-face mask for non-invasive ventilation. After initial oxygenation
improvement, she presented — 6 days later — a ventilatory exhaustion
with hypoxemia leading to orotracheal intubation. She was immediately
prone positioned after intubation with a 16-18 h/day protocol. PP
procedure consisted in positioning the patient with the arms alongside
the body, palms up, on an adjustable-pressure mattress (Nimbus Pro-
fessional ArjoHuntleigh Getinge group, Malmo, Sweden). Two care-
givers per side, with a leader at the head who coordinated proning and
assured endotracheal tube. The head was positioned on a “U-shaped”
silicone gel cushion. She received low-molecular-weight heparin (40 mg
twice daily). Hemodynamic condition remained stable; she did not
receive any vasopressors. After the first intubated PP 16 h long period,
left hemifacial permanent swelling was noticed. Clinical examination
revealed a spontaneously indurated painful left cheek swelling,
measuring 8 cm long, without erythema nor any other cutaneous lesion.
A 25 mm trismus was also noticed. Injected cervicofacial CT-scan
revealed heterogeneous and increased in volume masseter muscle
(Fig. 1-A). There were no purulent Stenon’s discharge, no clinical nor
radiological signs of cellulitis of odontogenic origin nor skin infection.
She did not receive intramuscular anaesthetic. The diagnosis of masseter
muscle injury due to a prolonged pressure, was evoked. Medical man-
agement consisted in grade I and II analgesics and antibiotic prophylaxis
(amoxicillin-clavulanic acid). Two days later, pain and swelling gradu-
ally got lower and a large ecchymosis appeared in parotido-masseteric
region (Fig. 1-B).

Respiratory state rapidly improved after two PP sessions allowing
extubation three days later. Two months after hospital discharge,
swelling had completely disappeared, but limitation of buccal opening
(30 mm) and masticatory pain remained disabling. The patient declined
maxillofacial physiotherapy sessions prescribed.

Discussion

To date, numerous PP complications in patients with COVID-19 have
been reported. Among them are mainly described facial pressure injuries
involving skin and ocular surface (Binda et al, 2021; Sanghi et al, 2021;
Perrillat et al, 2020) with their potential sequelae (Schols et al, 2021).
However, only few descriptions of such proning complication involving
facial deep tissues are reported in literature (Perrillat et al, 2020; Abbal
et al, 2012).

Masseter muscle injury could be considered as a pressure-related
deep tissue injury (DTI). As a deep tissue, muscle is more vulnerable
to compressive forces than skin (Kottner et al, 2009). In the present case,
prolonged PP may have generated tissue pressure between underlying
surface and bony prominence. This pressure decreased arterial blood

flow and led to muscle hypoxia. Tissue suffering generated interstitial
myoedema due to capillary vasodilatation and created veinous stagna-
tion that augments edema. This led to ischemia, which occurs when
interstitial pressure is higher than capillary pressure. We hypothesize a
multi-factorial pathophysiology involving deep tissue pressure, hypo-
xaemia and high thrombotic risk condition (resulting from obesity,
immobility and COVID-19 thrombogenic microvasculopathy) (Magro et
al, 2020).

The main symptom is an intense pain. This may cause a problem with
sedated patients for diagnosis, even more because skin appearance can
be falsely reassuring. In addition, a higher BMI is associated with an
increased frequency of pressure injuries in ICU (Binda et al, 2021),
whereas obese patients clinical examination may be limited by adipose
panicle hypertrophy.

During acute phase, treatment consists in pressure relieving, symp-
tomatic measures with analgesics, cold and positioning the head at 45°
when laying. At worst, prolonged ischemia (>6h) may lead to muscular
necrosis. Muscle tissue heals with fibrosis, and it could cause invalid-
ating functional sequelae such as: chronic pain, induration, limitation of
buccal opening and mastication/eating troubles. Aftereffects of masseter
muscle fibrosis can be improved by active and passive maxillo-facial
physiotherapy sessions, which permit to recover normal and painless
buccal opening. Massages can be useful to stimulate lymphatic drainage
and cutaneous suppleness recovery.

ICU caregivers have to be aware of such complication and trained to
prevent and manage it. Before PP, eyes should be closed and teguments
inspected. Head should be placed on circumferential silicone gels or
foam dressings for a better distribution of pressure points, with a
frequent head repositioning to alternate every 2-3 h the compressed
side. Skin should be protected from endotracheal tube with gauzes.
Active monitoring with regular examinations during sessions should be
practiced. Finally, systemic parameters interfering with wound healing,
such as hypoxaemia, anemia, or malnutrition should be preventively
corrected (Perrillat et al, 2020; Peko et al, 2020; Moore et al, 2020; Bruni
et al, 2021; Team et al 2022).

Limitations

We acknowledge some limitations regarding our case, especially the
lack of objective findings about diagnosis and pathophysiology. For
example, it would have been relevant to see if creatine phosphokinase
blood level was increased, as an objective sign of muscle tissue suffering.

Conclusion

This case-report highlights unknown PP complication in COVID-19
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patients. Masseter muscle pressure injury is an atypical location for DTI.
It results in multifactorial etiologies including patient characteristics
(obesity), COVID-19 pathophysiology and medical devices. It may cause
important functional impairment at sequela stage in case of a lack of
diagnosis. Simple clinical elements and objective CT-scan signs of
muscular suffering permit to reach the diagnosis and preventive mea-
sures could avoid ischemia.
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