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, Abstract—Background: Coronavirus disease 2019
(COVID-19) has changed the way we practice medicine.
Standards of care are evolving in an effort to diagnose,
manage, and treat the cause of this global pandemic, as
well as to protect the health care workforce. These practices
can have unexpected and potentially dangerous conse-
quences, particularly for patient populations with confound-
ing factors that put them at increased risk for complications
and poor outcomes. Case Report: A 52-year-old previously
healthy woman presented with 4 days of nasal pain and
discharge after using a home collection kit in an attempt
to obtain a nasopharyngeal viral sample for COVID-19
testing. Why Should an Emergency Physician Be Aware of
This?: With treatments, policies, and procedures that are
rapidly evolving and often deviating from established,
evidence-based, usual care in response to the COVID-19
pandemic, emergency physicians must be cognizant of and
monitor for poor outcomes and potential downstream com-
plications, especially in underserved patient pop-
ulations. � 2020 Elsevier Inc. All rights reserved.
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INTRODUCTION

The novel coronavirus 2019 (COVID-19) was first iden-
tified as the cause of a pneumonia outbreak in Wuhan,
China, in December 2019 (1). The responsible pathogen,
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) was isolated on January 7, 2020, and the outbreak
was declared a pandemic by the World Health Organiza-
tion onMarch 11, 2020 (2,3). In the course of treating this
pandemic, new methods of testing, treatment, and care
have been implemented to protect the frontline health
care workforce, with occasional negative consequences
for patients. Taking stroke as one example, several au-
thors have reported poorer outcomes. Naccarato et al.
described a decrease in effectiveness of stroke workup
during the early phases of the pandemic (4). Patient
behavior has also changed in response to fears of
COVID-19, also contributing to worse outcomes. Again
looking at stroke, Teo et al. described a delay in hospital
arrival after a stroke (5).

This case report describes an unintended adverse
outcome of COVID-19 related to diagnostic testing.
Nasopharyngeal swab sampling, using a nasal viral
swab, remains the go-to method for widespread testing
for COVID-19. As health care facilities have moved to
protect employees, responsibility for obtaining viral
swabs has been, in some cases, transferred to patients
cember 2020;
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themselves. This case report describes an unexpected
negative consequence of patient-performed testing with
a self-swab kit. Similar complications have also been re-
ported with professionally obtained viral samples, but we
fear that such complications will become more and more
common with increased reliance on patient self-swabbing
to obtain viral samples (6).
CASE REPORT

History and Physical Examination

A 52-year-old woman who denied significant medical
history presented to the emergency department (ED) of
a large, academic, level I trauma center with concerns
that there was a retained foreign body in her left nostril.
She had a positive COVID-19 test approximately 1 month
prior to presentation and, therefore, was prohibited from
working her retail job. Her employer’s return-to-work
policy required a negative COVID test after resolution
of symptoms. Four days prior to presentation to our facil-
ity, she obtained a nasopharyngeal self-swab testing kit
from a national pharmacy chain. She was personally
responsible for the cost of testing, and this was the cheap-
est option she could find. She successfully obtained a
sample from the right nare but after attempting to obtain
a sample from her left nare, shewithdrew the nasopharyn-
geal swab applicator and retrieved only part of the appli-
cator. She presented with concern that the tip of the
applicator remained in her nose, as she felt considerable
discomfort in the upper region of the left nostril and
excessive secretions on that side.

The patient had been evaluated twice previously for the
same concerns, first at an urgent care center and next in the
ED at a large, local outside community hospital. In spite of
extensive efforts, as described by the patient, outside hos-
pital providers were unable to find or remove any retained
foreign body. She was therefore discharged on a 7-day
course of amoxicillin and instructed to follow-up with
otolaryngology (ear, nose, and throat [ENT]) as an outpa-
Figure 1. The type of nasopharyngeal swab applicator used by the
tient should symptoms persist. Symptoms did not resolve,
however she could not afford the fees associated with an
outpatient specialty office visit and therefore presented
to our ED for further evaluation. She denied any other
symptoms. She specifically denied difficulty swallowing
or tolerating oral intake, cough, difficulty breathing, short-
ness of breath or respiratory symptoms at this time. Her
discomfort was localized to the left nostril, from which
she also described copious white and yellow secretions.

Intake vital signs were within normal limits. External
physical examination revealed no evidence of foreign
body, trauma, epistaxis or other significant findings.

Diagnostic Focus and Assessment

The patient brought with her both plastic applicators that
she used for self-swabbing, allowing us to clearly visu-
alize the shape and form of the swab fragment we were
searching for within her left nare (Figure 1). After anes-
thetizing the left nare with three sprays of oxymetazoline
hydrochloride 0.05%, followed by 3 mL of vaporized 2%
lidocaine, we used a nasal speculum but were unable to
visualize any foreign object. The left internal nare ap-
peared more erythematous than the right, but was other-
wise indistinguishable distal to the turbinates. Next, we
used a video rhinolaryngoscope (Figure 2; Karl Storz
CMOS Video Rhino-Laryngoscope with 2.9 mm diam-
eter, model 11102) attached to a CMAC monitor to
attempt to better visualize the foreign body. After
achieving local anesthesia with combined lidocaine,
epinephrine, and tetracaine gel we were able to success-
fully manuever the fiber optic device past the turbinates
and visualize the epiglottis and vocal chords. While re-
tracting the scope, we could appreciate what appeared
to be a foreign body approximately 3.5 cm proximal to
the opening of the left nare, in the middle meatus
(Figure 3). We were, however, unable to retrieve the sus-
pected foreign body. We therefore consulted our ENT
colleagues who agreed to come to the bedside to evaluate
the patient in the ED.
patient for self-swabbing.



Figure 2. Karl Storz CMOS video Rhino-Laryngoscope with
diameter 2.9 mm (model 11102).
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Therapeutic Focus and Assessment

Bedside nasal endoscopy was performed using a 30-
degree rigid nasal endoscope (Figure 4, Karl Storz 2.7-
mm, 0-degree Hopkins rod scope, model 1230BA). At-
tempts were made at retrieving the presumed foreign
body in the middle meatus using an "alligator" forceps
(Figure 5, Karl Storz Hartmann ear forceps, model
161000); however, palpation of this object revealed it to
be a strand of mucus. After clarification of patient history
and symptomatology, and further nasal endoscopy, the re-
tained swab tip was ultimately found in the left olfactory
fossa, a narrow space bounded medially by the nasal
septum and laterally by the middle turbinate. Figure 6
shows a coronal section of noncontrast CT sinus with
bony windows. This generic cross-sectional image indi-
cates the olfactory fossa, a very narrow space between
the middle turbinate and the nasal septum, where the re-
tained swab tip was ultimately identified in our patient via
Figure 3. Rhino-laryngoscope image showing what appears
to be the nasal foreign body, indicated by the black arrows, in
the upper left corner of the CMAC screen.
repeat nasal endoscopy. The retained foreign body
(Figure 7) was then retrieved easily from this location us-
ing the ‘‘alligator’’ forceps.

After the procedure, the patient described immediate
resolution of all symptoms. The patient reported 3 days
remaining on her amoxicillin prescription and we recom-
mended completing this antibiotic course. She was dis-
charged home in stable condition with appropriate
return precautions and instructions to follow-up with
her primary care physician on an outpatient basis.

Follow-Up and Outcome

Ten days after our intervention, the patient reported no
lingering symptoms or delayed complications. We had
obtained a preprocedure COVID-19 swab on the day of
presentation, following ENT’s protocol for a potentially
aerosolizing procedure, which was negative. An unin-
tended benefit was that this result allowed the patient to
finally return to work.

DISCUSSION

This case highlights an unintended consequence of our
current state of practice surrounding COVID-19. Persis-
tent uncertainty and lack of clear, unifying public health
policy means that employers, including hospitals and
health care facilities, government agencies, schools, and
all manner of institutions have developed their own
return-to-work protocols. In the case of our patient, her
employer had directed that she was personally respon-
sible, at her own expense, for providing proof that she
had recovered from COVID-19 and was safe to return
to work. This led to an economically motivated decision
to self-swab, with an unanticipated complication leading
to three trips to health care facilities and three expensive
bills. Exact charges are unknown, as our patient was seen
at two outside hospitals prior to her visit at our facility,
but a conservative estimate of total costs of treatment is
somewhere in the range of $25,000.

Fortunately, the Emergency Medical Treatment and
Active Labor Act assured that she could be seen and eval-
uated. During her ED visit, the foreign body was removed
and therefore did not become a nidus for sinus infection in
her inner sinuses, a potentially life-threatening complica-
tion due to proximity to her brain and subarachnoid
space. Our patient’s persistence ultimately led to a favor-
able outcome, but only after three visits to three separate
health care facilities.

In terms of our intervention, the use of otologic instru-
mentation, such as the "alligator" forceps, in a case like
this one was favorable from both patient comfort and
operator ease standpoints. Situated adjacent to the nasal
septum, the olfactory fossa is a highly sensitive area in
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Figure 4. Karl Storz 2.7-mm, 0-degree Hopkins rod scope (model 1230BA).
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most patients. It is also narrow, averaging 2–3 mm in
transverse width in anatomic studies (7). Compact instru-
mentation is necessary to access such a small space and
allows the operator to reach the foreign body and avoid
collateral instrumentation, and irritation, to the adjacent
nasal mucosa.

Apart from the case reported, which describes reten-
tion of a broken segment of a professionally administered
nasopharyngeal swab applicator, as of October 2020, we
found only one other published case report describing po-
tential hazards of a swab test gone awry. In that instance,
which did not involve self-swabbing, a patient acciden-
tally ingested a broken-off swab applicator tip (8).

In terms of general effectiveness of self-swabbing, the
location of the retained foreign body also brings to light
some interesting points of concern. Nasopharyngeal sam-
Figure 5. ‘‘Alligator’’ forceps; Karl Storz Hartmann ear for-
ceps (model 161000).
ples are intended to be retrieved from the actual naso-
pharynx. Home test swabs are designed to be applied
through the middle meatus or inferior meatus, which pro-
vide unobstructed paths to this anatomic location. In
contrast, the olfactory fossa is a narrow space with a blind
ending at the anterior skull base. To reach the actual naso-
pharynx, a patient should push the swab applicator
straight back. But, the layperson’s conception of where
the nose "goes" is in an upward direction toward the fore-
head. Inserting the swab up along this trajectory will not
reach the nasopharynx, but we fear this is likely the
Figure 6. Generic coronal section of noncontrast computed
tomography sinus with bony windows. This slice depicts
the olfactory fossa, indicated by the white arrow, where the
swab tip was ultimately identified and retrieved. Home test
swabs are intended to be applied through the middle meatus
(**) or inferiormeatus (***), which provide unobstructed paths
to the nasopharynx. IT = inferior turbinate; MT =middle turbi-
nate.
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Figure 7. The swab applicator tip that was retrieved from the patient’s left nare.
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technique many at-home testers are using. In our own ca-
sual observations, we have also noted multiple instances
in which health care professionals have inserted swabs in
an upward, rather than backward, direction.

Inserting the swab in an upward direction also causes
more pain to the patient. In addition, this technique pro-
duces more potential complications than pointing it
correctly posteriorly toward the nasopharynx. Piras
et al. posit that improper nasopharyngeal sampling per-
formed by untrained operators can increase false-
negative results and have a negative overall impact on at-
tempts to monitor and control the outbreak (9). This
group also reports concern that improper collection may
put health care workers at risk (10).

This case highlights one specific, unnecessary risk and
downstream complication that occurred as a result of
evolving standards of care in the testing and treatment
of COVID-19. This case suggests that efforts to protect
the health care workforce can lead to increased poor out-
comes in underserved populations.

WHY SHOULDAN EMERGENCY PHYSICIAN BE
AWARE OF THIS?

COVID-19 has resulted in policies and procedures that
deviate from established, evidence-based, usual practice,
with potential negative consequences for patients. Emer-
gency physicians must be mindful of and monitor for
poor outcomes and potential downstream complications
that result from evolving testing and treatment in
response to COVID-19, especially in underserved patient
populations. Better understanding and education sur-
rounding proper nasopharyngeal swab sampling are
needed to help reduce complications and improve out-
comes.
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