Complications of nasal SARS-CoV-2 testing: a review
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ABSTRACT

Transnasal swab testing for the detection of SARS-
CoV-2 is well established. The Centers for Disease
Control and Prevention advocates swabbing either of
the anterior nares, middle turbinate, or nasopharynx
for specimen collection depending on available local
resources. The purpose of this review is to investigate
complications related to transnasal SARS-CoV-2
testing with specific attention to specimen collection
site and swab approach. The literature demonstrates
that while nasopharyngeal swabbing is associated
with an increased risk of complications, it should
remain the gold-standard test due to greater
diagnostic accuracy relative to anterior nasal and
middle turbinate swabs.

INTRODUCTION
A patient in their 30s presented to the otolar-
yngology clinic with a retained nasal foreign
body. Seven days prior, the patient underwent
screening nasopharyngeal testing for SARS-
CoV-2. The procedure was intensely uncom-
fortable and attempted swab withdrawal was
noted to require added force by test operator
due to increased resistance. On withdrawal, the
tip was noted to have separated from the shaft,
and remained in situ. After transfer to the emer-
gency room, the swab tip was visualized, but
attempted retrieval proved unsuccessful. The
absence of otolaryngology coverage resulted
in the patient being discharged home with oral
analgesics, a prophylactic antibiotic, and an
outpatient subspecialty care referral. At time of
presentation to the otolaryngology clinic, the
foreign body was not visible on clinical exam-
ination. The medial aspect of the middle turbi-
nate, however, was noted to be inflamed and
was suspicious for site of the retained swap tip.
Nasal endoscopy under general anesthesia was
urgently performed, during which the swab tip
was discovered anchored tightly between the
middle turbinate and septum (figure 1A). The
swab tip was removed without complication and
the patient was discharged home (figure 1B).
The detection of SARS-CoV-2 infection in
both symptomatic and asymptomatic patients
has largely relied on using reverse transcrip-
tion-PCR to detect the virus within respiratory
tract secretions.' Since the start of the pandemic,
the transnasal approach to the nasopharynx has
been the gold standard for specimen collec-
tion.” The Centers for Disease Control and
Prevention (CDC) guideline for SARS-CoV-2
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testing recognizes that either the anterior nares,
middle turbinate, or nasopharynx can be used
for specimen collection depending on available
testing kits, although the sensitivity of the test
is significantly less than collection from the
nasopharynx.’

Our case led us to review the literature
regarding complications from transnasal SARS-
CoV-2 testing with specific attention to spec-
imen collection site and swab approach.

METHOD

Data sources and searches

A literature search was conducted using Pub
Med (1953-2021), EMBASE (1974-2021),
CINAHL (1982-2021), PsychIlnfo (1887-
2021), and Web of Science (1945-2021) using
the search strings: Nasal [AND] COVID Testing
[AND] SARS-CoV-2 Testing [AND] Compli-
cations. Databases were searched on March 4,
2021, with an update on March 23, 2021.

Study selection

After removing duplicated cases, the search
results were imported into a reference manage-
ment tool (Zotero, V.5.0.96). The first author
screened all titles and abstracts. Inclusion criteria
were titles and/or abstracts related to complica-
tions from transnasal SARS-CoV-2 testing. The
exclusion criterion included was non-English
language. The references of all included articles
were reviewed for any relevant citations not
discovered with our search strategy.

Data extraction and quality assessment

Full and comprehensive review was sequentially
completed by the first and second authors of all
articles meeting criteria for inclusion.

Data synthesis and analysis

Each article was summarized in a Micro-
soft Word table detailing article type, trans-
nasal swab method, reported complications
and reported outcomes. The ad hoc nature of
reported outcomes prevented further analysis
beyond description.

RESULTS

The literature search strategy vyielded 199
citations, of which 11 articles were eligible
for review (figure 2).** All included articles
related to complications from transnasal swab
testing for SARS-CoV-2 (table 1).
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Figure 1

Epistaxis

Three letters to the editor addressed the risk of epistaxis
after SARS-CoV-2 transnasal testing. Gupta and colleagues
reported a rate of epistaxis after nasopharyngeal swabs of
8.3% and 5% for a commercial 3D printed nasopharyn-
geal swab testing. With the exception of 1 case requiring
an emergency department visit, the cases of epistaxis were
self-limited.* Fabbris and colleagues report that out of 4876
consecutive oro/nasopharyngeal swabs, 4 patients required
otolaryngology intervention for epistaxis. Three of the
cases required nasal packing, and the fourth case necessi-
tated endoscopic cauterization prior to nasal packing.” All
cases were performed under local anesthesia.’ Pagella and
colleagues do not provide data related to the incidence of
epistaxis after nasal swabbing for SARS-CoV-2, but high-
light the increased risk of significant hemorrhage in patients
with hereditary hemorrhagic telangiectasia (HHT).®

PubMed (1953-2021), EMBASE (1974
2021), CINAHL Plus (1982-2021),
Psychinfo (1887-2021), and Web of
Science (1945-2021)

\ 4

Nasal [AND] COVID Testing [AND] SARS-CoV-2
Testing [AND] Complications

\ 4

Review Title, Abstract, and References
Inclusion Criteria —
1) Related to complications from Transnasal
SARS-CoV-2 testing
Exclusion Criteria —
1) Primary language not English

hd

Number of Articles Reviewed - 11

(A) llustrated on this coronal view of a normal CT scan of the sinus are the nasal septum (NS), inferior turbinate (IT), and
middle turbinate (MT). The asterisk (*) depicts the location of the retained swab tip in our case with it being anchored between the MT and
NS (Imaging was not performed for presented case as not indicated. If it were performed it would have shown nasal edema and possible
evidence of sinusitis.). (B) The nasal swab tip, which was removed from the patient’s left naris.

Retained foreign body

Nine occurrences of a retained swab tip after nasal SARS-
CoV-2 testing have been reported.’ ~'! One case was associ-
ated with a middle turbinate swab,” the remaining occurred
after nasopharyngeal testing.” ' In 2 of the reported cases,
the tip separated from the swab secondary to increased
torque encountered during testing of uncooperative and
combative patients.® ' No cause for tip separation was
provided in the remaining cases.” * ! In 6 cases, the nasal
foreign body was removed urgently at bedside or in an
otolaryngology clinic.® "% In 3 cases, the foreign body was
not found on nasal endoscopy and was assumed to have
been swallowed.® 7 "' In one case, this led to a hospital
admission and an esophagogastroduodenoscopy, during
which the retained swab was located in the stomach and
removed using grasping forceps.'!

- | Number of Articles Found - 199

‘ | Number of Articles Rejected - 188

Figure 2 Flow chart of article selection from the literature search strategy.
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Table 1 A summary of all included articles

Transnasal swab Reported
First author Article type method complications (n) Reported outcome(s)
Gupta® LTE Nasopharyngeal Epistaxis'? »  Majority of complications mild and self-limiting
Nasal discomfort'® » Asingle case of epistaxis required presentation to the emergency department
Headache’
Ear discomfort®
Rhinorrhea®
Fabbris et al® LTE Nasopharyngeal Epistaxis’ » Three cases of epistaxis required nasal packing under local anesthesia
Retained swabs » Endoscopic cauterization and nasal packing under local anesthesia were required
Nasal septal abscess' in the case of one epistaxis
P Two retained swabs retrieved with nasal endoscopy
P One retained swab was not located on nasal endoscopy and assumed swallowed
» Nasal abscess incised and drained under local anesthesia
Pagella et al° LTE Not applicable Not applicable » Patients with hemorrhagic telangiectasia should undergo non-transnasal SARS-
CoV-2 testing
Foh’ LTE Nasopharyngeal Retained swabs? » Adverse events were reported in 3 out of 11,476 swab procedures performed
middle turbinate TMJ dislocation'* » One retained swab was endoscopically removed
» One retained swab was not located on nasal endoscopy and assumed swallowed
Mughal8 Case report Nasopharyngeal Retained swabs' » Retained swab retrieved with nasal endoscopy
Azaret al’ Case report Nasopharyngeal Retained swabs' » Retained swab retrieved with nasal endoscopy
Gaffurietal'®  Case report Nasopharyngeal Retained swabs' »  Retained swab retrieved under general anesthesia using a bronchoscope with an
operative channel and flexible endoscopy forceps
Medas"" Case report Nasopharyngeal Retained swabs' » Retained swab not located on nasal endoscopy
» An esophagogastroduodenoscopy was performed and swab located in stomach
» Retrained swab removed using endoscope-grasping forceps
Sullivan et al"  Case report Nasopharyngeal CSF leak' » Required surgical repair of skull base defect
Alberola-Amores Case report Nasopharyngeal CSF leak complicated by ~ »  Meningitis managed with antibiotics and steroids
etal® meningitis' »  Skull base defect closed spontaneously
Rajah' Case report Nasopharyngeal CSF leak’ » Required surgical repair of skull base defect

*Local protocol required both transnasal and oropharynx testing with the swab. There was a reported case of mandibular dislocation due to mouth opening for oropharynx

swabbing.
CSF, cerebrospinal fluid; LTE, letter to editor; TMJ, temporomandibular joint.

Skull base complications

Three patients developed a cerebrospinal fluid (CSF)
leak after undergoing nasopharyngeal SARS-CoV-2 swab
testing.'>™'* Of the 3 cases, only 1 patient had known risk
factors: history of sinus surgery, idiopathic intracranial
hypertension, and a known skull base defect.'? Surgical
endoscopic repair of the CSF leak was performed in 2
cases.'? ™ The third case was further complicated by septic
meningitis in a patient without known infectious risk
factors."

Nasal septal infection

One immune compromised patient developed a septal
abscess that required incision and drainage by an otolaryn-
gologist under local anesthesia.’

DISCUSSION
Considering the millions of transnasal testing performed
for SARS-CoV-2, the procedure should be considered rela-
tively safe. The literature does suggest that nasopharyngeal
swabs are at increased risk of complications compared with
other types of transnasal swabs. The risk of nasopharyn-
geal testing complication can be reduced by a basic under-
standing of nasal anatomy and stopping the procedure in
the event of pain or increased resistance. Both the operator
and patient should have proper expectations that although
the test is uncomfortable, it should not cause intense pain.'
The most common complication of epistaxis is due to the
fragile nature of the nasal mucosa combined with its rich
vascular supply originating from branches of the internal

and external carotid arteries.” The majority of resulting
epistaxis are mild and resolve without intervention.* When
encountering epistaxis, the patients should be instructed
to tilt their head forward to avoid blood ingestion or aspi-
ration and then to apply continuous, firm pressure to the
lower third of the external nose for 15 minutes.'® ' If
bleeding persists, the patient should be transferred to the
nearest emergency room.

A number of patient factors can increase the severity
of epistaxis. Local intranasal variables include septal devi-
ations, septal spurs, neoplasms, or vascular malformation
such as HHT. Systemic risk factors include primary or
secondary coagulopathy due to anticoagulation therapy.’ '®
Equally important is the anatomical location of the bleeding
source. Whereas most anterior bleeds can be managed with
simple application of external nasal pressure, posterior
located bleeds frequently necessitate interventions such as
endoscopic cauterization and packing.’ The likelihood of
epistaxis episodes requiring intervention can be minimized
by screening patients for risk factors, and by performing the
nasal swab on the ipsilateral side reported by the patient
as being most open during nasal breathing. Additionally, if
increased resistance is encountered, the procedure should
promptly be stopped.

There were 9 reported incidences of retained foreign body
after transnasal SARS-CoV-2 testing with all cases associ-
ated with middle turbinate or nasopharyngeal testing. In 2
cases, the design of the nasal swab likely contributed to the
problem.® 1 The majority of nasal swabs include a ‘break-
point’ along their shaft to ease separation of the swab tip
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Figure 3

.

(A) This sagittal view of the CT of the sinus demonstrates the nasal anatomy encountered when performing a transnasal swab.

The floor of the nasal cavity and nasopharynx (NP) is constituted by the hard palate (HP) and soft palate (SP). Within the nasal cavity, there
are 3 shelves like projection from the lateral wall, inferior turbinate (IT), middle turbinate (MT) and superior turbinate (not demonstrated).
The cribriform plate (CP), ethmoid sinus (ES) and sphenoid sinus (SS) form the nasal cavity roof. (B) As demonstrated by the solid line

swab when performing transnasal testing, the swab should either not be advanced beyond a depth of 2 cm or if deeper testing is being
performed, the swab should be advanced along the floor of the nasal cavity. The dash swab demonstrates a swab advanced following the
exterior projection of the nose, which is a common misconception of the direction of the NP.

from the shaft making sterile transportation of the sample
more convenient.”” "' When considering performing middle
turbinate or nasopharyngeal swabs in patients unlikely to
either tolerate or cooperate with testing, alternative testing
should be considered.

The retained swab in our case illustrates how the swab
was advanced in the wrong direction despite the pain
felt by the patient. This technique resulted in the swab
tip becoming anchored in the narrow space between the
nasal septum and middle turbinate (figure 1A). Advancing
the swab in a direction that does not follow the floor of
the nose is believed to be the mechanism of injury in the
3 reported cases of CSF leak.'™" Nasopharyngeal swabs
can safely be advanced along the floor of the nasal cavity
(figure 3)."* This concept is reflected within the CDC guide-
lines for SARS-CoV-2 testing, which state that swabs should
be advanced parallel to the palate.”

All incidences of retained nasal foreign body reported,
except that of Gaffuri and colleagues'® and our case, were
successfully managed in a clinic setting. The prolonged
foreign body retention of 7days in our case, triggered a
significant inflammatory response. Beyond obstructing
visualization, this inflammation prevented effective delivery
of topical anesthesia to the middle and posterior nasal
cavity making clinic retrieval of foreign body impossible. If
a retained foreign body is suspected, the patient should be
evaluated by an otolaryngologist urgently to prevent inflam-
mation and increase the likelihood of successful bedside or
clinic retrieval.

In the case of CSF leak described by Sullivan and
colleagues, the patient had a known history of sinus surgery
and a skull base defect.'” Due to the potential to harm and
an abundance of caution, patients with a history of sinus
surgery, transsphenoidal pituitary surgery or concern for a
skull base injury, an alternative diagnostic method to naso-
pharyngeal swab should be considered.?’

The diagnostic reliability of nasopharyngeal swab
testing decreases in cases when the procedure is improp-
erly executed.”’ Nasopharyngeal testing requires a basic
understanding of nasal anatomy to ensure that the correct
anatomical site is swabbed. Li and colleagues demon-
strated that nurses performing SARS-CoV-2 screening on
average answered only 50% of basic nasal anatomy ques-
tions correctly.?” Although less technically challenging to
perform, anterior nasal and middle turbinate diagnostic
capacity have lower predictive value compared with naso-
pharyngeal swabs.” Despite some risk of causing iatrogenic
complications, the nasopharyngeal swab remains the gold-
standard test for SARS-CoV-2 detection.’

New approaches to the detection of SARS-CoV-2 are
being developed with testing specimen including saliva,
blood, urine and feces.”* ** Saliva testing demonstrates diag-
nostic accuracy similar to that of nasopharyngeal swab.?
Saliva testing advantages include ease of sample procure-
ment, increased patient comfort, greater safety and reduced
exposure risk for personnel collecting samples.?® %

LIMITATIONS

All studies included in the review were either small retro-
spective studies or simple case reports. The rate of adverse
outcomes, particularly in relation to anterior nares and
middle turbinate testing, is likely under-reported due to the
self-limiting nature of the complications of epistaxis and
pain. Further, there is an absence of patient-centered data
related to the experience of transnasal testing and perhaps
the bigger complication of individuals avoiding SARS-
CoV-2 screening due to a fear of transnasal testing.

CONCLUSION
This review of the literature demonstrates that although
transnasal SARS-CoV-2 testing is safe, it has the potential
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to cause significant morbidity. The majority of complica-
tions reported relate to nasopharyngeal swabbing, particu-
larly due to lack of understanding of nasal anatomy. Despite
some risk of complications, nasopharyngeal swabbing
should remain the gold-standard test due to greater diag-
nostic accuracy relative to anterior nasal and middle turbi-
nate swabs. Further, the risk of nasopharyngeal testing is
largely mitigated with an understanding of nasal anatomy,
patient screening, and stopping the procedure if increased
pain or pressure is noted.
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