Case Report

Medical Device-Related Pressure Injury to the Ear from
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ABSTRACT

CASE REPORT

Mask wearing is now ubiquitous because of the COVID-19 pandemic and has given
rise to medical device-related pressure injuries in persons at risk of skin breakdown.
The ear has unique anatomy that is particularly susceptible to injury from pressure. In
this time of mandatory personal protective equipment requirements in healthcare
facilities, protection and assessment of skin in the vulnerable postauricular area are
needed. This article presents a case report of a pressure injury on the ear, reviews
the anatomy of the ear, and provides strategies for assessment and treatment of
pressure injuries in this often overlooked anatomic region.
KEYWORDS: COVID-19, ear, infection control, mask, MDRPI,
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An 85-year-old wheelchair-bound long-term care (LTC)
resident developed a wound in the postauricular area
of his left ear from a mask as shown in Figure 1. His
medical history included moderate dementia, osteoarthritis, hyperlipidemia, benign prostatic hypertrophy,
coronary artery disease, and chronic kidney disease
stage 3. The mask was a standard disposable surgical
mask made of nonwoven polypropylene secured with
elastic loops over the ears. The resident enjoyed spending time outside of his room, where the mask was worn
continuously throughout the day except for meals.
The patient was treated by discontinuation of the surgical mask, clipping of hair around the wound, and protective gauze. His surgical mask was replaced with a
mask that did not wrap around the ears. Although there
was no evidence of local cellulitis, a topical antibiotic
was administered for the first few days as a cautionary
measure and to remove potential colonizers. In 2 weeks,
the area was completely re-epithelialized.
This lesion was considered a facility-acquired pressure
injury and discussed in an interdisciplinary care plan
meeting with a nutritionist and recreational therapist
present. Root-cause analysis showed that because this
resident was of large body habitus, standard surgical
masks were too tight and required substitution. Mask
wearing procedures including related adverse events
were a component of facility-wide education related to
the COVID-19 pandemic.
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CLINICAL CONCEPTS
Anatomy of the Ear
The ear is made up of three parts: the outer, middle, and
inner ear (Figure 1). The outer or external ear includes
the auricle or pinna, which is composed of cartilage covered by skin; the auditory canal; and the outer layer of
the eardrum, also called the tympanic membrane. The
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Figure 1. POSTAURICULAR PRESSURE INJURY FROM MASK

Figure 3. CROSS-SECTIONAL ANATOMY OF THE EAR

outer ear not only functions to direct sound waves to the
middle and inner ear, but also provides a location for
body modifications such as piercing, a platform for eyeglasses and hearing assistance devices, and an anchor
for facial masks used to limit spread of infection.1
The surface and cross-sectional anatomy of the external ear are pictured in Figures 2 and 3. Components include the helix, antihelix, concha, tragus, antitragus,
ear canal, and lobule. The space behind the ear is known
as the postauricular area.2 The external ear is attached to
the skull with ligaments and muscles that are both intrinsic and extrinsic. The extrinsic muscles hold the auricles in
place and are responsible for reinforcement, positioning,
and angle of the auricle (Figure 4).3 These include the anterior auricular, superior auricular, and posterior auricular muscles along with tendons composed of fibrous
connective tissue. Ear muscles have lost their function
through evolution and thus are vestigial structures, much
like the appendix or wisdom teeth.4,5

There are three types of cartilage: hyaline, fibrous, and
elastic. Cartilage is avascular and relies on diffusion to
obtain nutrients and heals slowly when damaged.6 Auricular cartilage is the elastic type that helps maintain
the shape of the ear while allowing flexibility. As well
as a convenient anchor for masks and eyeglasses, the auricle is subject to environmental influences and trauma
and is often affected by UV light, leading to preneoplastic and neoplastic skin lesions.7 Diagnosis of injuries and dermatologic diseases in the postauricular
area may be missed or delayed because it is hidden behind the ear and/or covered with hair. Medical devicerelated pressure injuries (MDRPIs) have been reported
from oxygen tubing behind the ear.8–10

Mask Wearing in Healthcare Facilities
The CMS and the CDC have issued recommendations
to state and local governments for hospitals and post-acute

Figure 4. MUSCLES OF THE EAR
Figure 2. ANATOMY OF THE EXTERNAL EAR
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care/LTC facilities to help mitigate the spread of
COVID-19,11,12 which include hand hygiene, social distancing and appropriate personal protective equipment
for healthcare personnel when interacting with patients
and residents, among other measures. The CDC recommends separate staffing teams for residents who are
COVID-19-positive regardless of symptoms.12 According to the Nursing Home Division of Public Health Services, a cloth face covering is likely adequate where
there are no confirmed or suspected COVID-19 infections.13 The CDC recommends universal source control
measures for all patients and residents of healthcare facilities, including nursing home residents.12 Patients and residents should wear a surgical or cloth facemask when
outside of their rooms and when staff enter their rooms.
Various state departments of health offer additional recommendations regarding resident usage of masks for
post-acute care/LTC facilities, some of them taking into
consideration mask shortages.
For maximum effectiveness in preventing the spread
of infection, face masks should fit snugly but comfortably against the side of the face.14 Many surgical masks
have elastic components that wrap around the ear,
resulting in pressure to this vulnerable area. If the mask
is too tight or remains in place too long, pressure-related
damage of the skin can occur, causing an MDRPI that
should be staged according to the NPIAP staging system.9,15 For this case patient, the etiology of the wound
was the ear loops on the mask, and the wound should
be documented as an MDRPI.

Staging and Documenting MDRPI
The skin of the postauricular area is anatomically unique
in that it overlies muscle, tendon, and bone medially and
cartilage laterally (Figure 3).16 These are important considerations when evaluating MDRPRI from either masks
or oxygen tubing. Average thickness of the combined
dermis and epidermis of the ear is 0.8 mm when measured by ultrasound.17 Cadaver studies using punch biopsies have demonstrated that postauricular skin is
thinner than other areas of the ear and is the thinnest
skin of the face.18 Aging in combination with photoaging from chronic sun exposure will increase its vulnerability to pressure injury and other local trauma.19
Pressure injuries are staged based upon the visible or
directly palpable tissue in the ulcer bed.15,20 In the US,
Medicare-certified skilled nursing facilities must follow
the guidance as put forth by CMS in the Resident Assessment Instrument manual for coding of pressure injuries.
Page M-19 of the current manual states the following:
“Cartilage serves the same anatomical function as bone.
Therefore, pressure ulcers that have exposed cartilage
should be classified as a Stage 4.”21 In this clinical exemplar, cartilage is directly visible in the base of the wound,
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therefore rendering this pressure injury classification a
stage 4. Wound documentation should include stage,
size, location, and presence of drainage. The wound location for this resident should be documented as the upper
or superior postauricular area of the left ear, or more
simply as the upper area behind the left ear.

Preventing Mask-Related Pressure Injury
By identifying at-risk patients and following best practices for pressure injury prevention, it is usually possible
to stop pressure injuries before they develop.15 Preventing skin breakdown from masks is important for all, including family members who require education and
awareness of potential skin breakdown.22 Persons with
dementia, aphasia, or sensory loss may not be able to
complain of the pain that often heralds or accompanies
skin breakdown. Other physiologic factors such as
longstanding diabetes mellitus and malnutrition can
compound risk of skin breakdown.15 Persons with limited motion of their upper extremities may not be able
to lift their arms or have the requisite finger dexterity to
loosen a tight mask.
The MDRPI prevention recommendations adapted for
face masks are as follows:15
• Consider all patients with masks to be at risk of breakdown behind the ear;
• Using the finger to test tension, make sure the mask is
not too tight around the ear;
• Inspect the skin surrounding and under the mask (including the mask ear loops) at least twice per day, or
more if the patient is at high risk of skin breakdown;
• Apply the mask only when necessary, and remove
mask as soon as medically possible;
• For residents of Medicare-certified skilled nursing facilities, application of face mask in conjunction with a
plan for avoidance of skin breakdown should be part
of the care plan;
• Consider using an “ear saver” mask strap to avoid pressure and friction to the postauricular area (see Figure 5).
There is some evidence that dressings applied beneath
medical devices can play a role in preventing MDRPI.23
However, the use of preventive dressings does not alleviate provider responsibility to identify high-risk persons, perform frequent skin inspections, and check if
the mask is too tight.

Treating Mask-Related Pressure Injury
Begin by removing the offending device. If the patient
continues to require a mask, provide a mask or “ear
saver” mask strap that secures around the head or back
of the neck rather than the ear, although again, this does
not remove the need for continued skin assessment to
areas subjected to pressure and friction.
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Figure 5. “EAR SAVER” MASK STRAP

beneath the straps of the mask and evaluation of the tension of the mask straps may also be a part of prevention
strategies.

•
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