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A B S T R A C T   

Nasopharyngeal swabs are commonly done in the medical field for a multitude of reasons, and they recently have 
been an essential component of widespread testing to control the spread of COVID-19. Although rare, improper 
technique when performing nasopharyngeal swabs has the potential to lead to injury or misleading test results. 
We present a case of uncontrolled epistaxis requiring hospitalization following a routine nasopharyngeal swab in 
a healthy patient. Both the complexity and variability of the anatomy of the nasopharynx can contribute to poor 
swabbing technique. Otolaryngologists should be encouraged to educate and support other healthcare workers to 
improve the yield and reduce the risk of harm due to nasopharyngeal swabs. Increased comfort levels with 
performing nasopharyngeal swabs will also improve the sensitivity of screening tests for common respiratory 
viruses such as influenza, Epstein-Barr virus (EBV), or bacteria such as Staphylococcus aureus.   

1. Introduction 

The practice of nasopharyngeal swabbing has been thrust into the 
public spotlight by the COVID-19 pandemic, caused by the SARS-CoV-2 
virus. With the pandemic’s unprecedented upheavals of daily life, the 
need to mitigate both the pandemic’s spread and impact has emerged as 
a priority across the world. Due to the known asymptomatic clinical 
presentation of certain individuals, effective and widespread diagnostic 
testing is generally viewed as a key determinant in public efforts to 
assess the prevalence of the virus as well as control its spread [1]. 

A broad array of sampling techniques has been implemented by 
healthcare facilities across the world, including but not limited to testing 
for the presence of SARS-CoV-2 in bronchoalveolar lavage fluids, 
sputum, nasopharyngeal swabs, oropharyngeal swabs, nasal swabs, and 
saliva [2,3]. With the inherent infectious risks of testing for SARS-CoV-2, 
the ideal test should combine the ability to detect the disease early in its 
progression and to minimize exposure of healthcare workers (HCWs) to 
patients without compromising sampling technique [4]. Widely seen as 
a cost-effective and sensitive test [5,6], the nasopharyngeal swab is 
currently among the recommended tests by the U.S. Centers for Disease 
Control and Prevention (CDC) [7]. If performed correctly, the swab is 
able to directly sample the posterior nasopharyngeal wall, which carries 

a high load of SARS-CoV-2 virus, especially early in the progression of 
disease [8–11]. 

However, as more HCWs from a diverse background are recruited to 
perform nasopharyngeal swabs, the appropriateness of doing so without 
adequate training has been called into question [12–15]. Although for 
the vast majority of cases, the swab is a safe and effective tool to combat 
the pandemic, HCWs should be aware of the shortcomings of this test. 
The nasopharynx is an anatomically complex and variable region of the 
body in the general population that is not directly visible to HCWs 
without the proper equipment [11]. Poor familiarity with common 
structural variations such as nasal septum deviations, nasal polyposis, 
and turbinate hypertrophy may impede proper insertion of swabs and 
sampling of the posterior wall of the nasopharynx [11,16]. Despite its 
external appearance implying its superior position to the nostril, the 
nasopharynx is best reached posterior to the insertion of the swab [17]. 

Most obviously, poor familiarity with the anatomy can predispose to 
injury that can lead to hospitalization. In patients with preexisting rhi
nological disorders or structural differences including but not limited to 
vascular lesions, patent sphenoid sinus, and previous skull base surgery, 
there is a theoretical risk of epistaxis, structural injury, and CSF leakage 
that can be induced by poor swab technique [18]. HCWs unfamiliar with 
such variations as polyposis or deviated nasal septum may induce 
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mechanical trauma when attempting to forcibly insert the 
CDC-recommended length of the swab into patients’ nasal cavities and 
encountering resistance [17]. Unfortunately, these possibilities have 
become reality in a few instances. A retrospective study performed at 
Treviso Hospital involving over 4000 patients found that one patient 
with a nasal septal deviation experienced uncontrollable bleeding after a 
swab, necessitating correction via surgical cauterization [19]. In another 
case report, a patient with a preexisting skull base defect developed a 
CSF leak following a routine swab that required surgical intervention 
[20]. 

Even in patients without these conditions, serious injuries resulting 
from nasopharyngeal swabs can occur. In the aforementioned Treviso 
Hospital study, there were 3 instances of epistaxis requiring nasal 
packing, 2 broken swabs that lodged into the nasal cavity, prompting 
intervention by otolaryngologists, and 1 case of a septal abscess 
following nasopharyngeal swabbing [19]. In a review of the literature 
regarding other major complications of nasopharyngeal swabs, there 
were at least 7 other instances in which the nasopharyngeal swab shaft 
broke within the nasal cavity of the patient, all of which required 
endoscopy for retrieval [21–25]. Three of these instances involved the 
shaft fragment inserting inferior to the inferior nasal turbinate, while 
two instances involved a fragment eventually being found in the gastric 
cavity [21–23,26]. In a study on 96 volunteers with both commercial 
swabs and 3D-printed swabs, the most common complications of com
mercial swab sampling included headache (5.2%), rhinorrhea (5.2%), 
and epistaxis (8.3%); however, one participant eventually had to be 
hospitalized for recurrent episodic bleeding after a commercial swab test 
[27]. 

Additionally, poor familiarity with the anatomy can preclude proper 
sampling and predispose to obtaining a false negative result for a patient 
infected with SARS-CoV-2. Studies documenting nasopharyngeal swabs’ 
diagnostic values have found enormous variability in findings, even 
when performed on the same patients [2,3,8,28–30]. In Wyllie et al.‘s 
study, when 9 asymptomatic HCWs tested positive for SARS-CoV-2 on 
salivary samples and had initial self-administered nasopharyngeal swabs 
as well, 7 of those initial nasopharyngeal swabs returned negative, a 
false negative rate of 77% [28]. Wyllie et al. also found higher variation 
in RNase P cycle threshold values in nasopharyngeal swabs compared to 
salivary samples matched to the same time points [28]. This suggests 
that the differences in viral load may be due to improper sampling rather 
than a reflection of the natural course of disease. Furthermore, past 
studies comparing nasopharyngeal washings and nasopharyngeal swabs 
for multiple respiratory viruses, including coronaviruses, respiratory 
syncytial virus, and influenza, showed greater sensitivities for naso
pharyngeal washes, when compared to swabs [31–33]. As both methods 
sample the same anatomic region, the differences may be explained by a 
greater number of epithelial cells and virus particles obtained by the 
nasopharyngeal wash [33,34]. However, this may also reflect inade
quate sampling technique of the nasopharyngeal swab as washings may 
circumvent anatomical variations that HCWs performing the swabs 
cannot. As Higgins et al. points out, if done incorrectly, the nasopha
ryngeal swab becomes effectively no more diagnostic than a simple 
nasal swab, despite its invasiveness and added risk to the sampled pa
tient [17]. 

A lack of uniformity would almost certainly carry its own risks, 
including a high false negative rate and the risk of potential exposures to 
HCWs who would have otherwise taken the proper precautions when 
working with a COVID-19 positive patient. From an otolaryngological 
perspective, a probable explanation for many false negative tests is not 
that HCWs are inadequately trained but that there exists a high degree of 
variation in the normal anatomy of the nasal cavity and nasopharynx in 
the general population. For HCWs unfamiliar with such anatomic vari
ations such as deviated nasal septum or nasal polyposis, the standard 
technique of nasopharyngeal swabs may not be adequate for proper 
sampling. In one case report, a patient with nasal polyposis had initially 
falsely tested negative with a nasopharyngeal swab but later re-tested 

positive in the operating room during polyp resection as it was discov
ered that the polyps had largely precluded the nasopharynx from being 
physically accessed or sampled by the swabs [18]. 

We present a case of uncontrollable epistaxis as a complication of a 
nasopharyngeal swab in a patient. We also review various otolaryngo
logical perspectives on improving the practice of performing nasopha
ryngeal swabs. 

2. Case report 

A 33-year-old male with a history of well-controlled hypertension 
presented to the emergency department with a 1-h history of uncon
trolled epistaxis primarily from the right nostril. The bleeding had 
soaked through multiple towels despite pressure, and the patient expe
rienced lightheadedness, tachycardia, and shortness of breath. He re
ported that he had experienced multiple episodes of epistaxis following 
a SARS-CoV-2 nasopharyngeal swab two weeks prior. Upon receiving 
the swab, the patient immediately experienced a significant bleed that 
he was initially able to control with direct pressure. 

The patient was not on any anticoagulants. He had no history of 
tobacco smoke or recreational drug exposure, but he did endorse the use 
of vaping devices and alcohol. 

On nasal endoscopy, the patient’s right nasal cavity was found to 
have a lesion at the skull base covered by a blood clot with no signs of 
purulence, masses, or bleeding (Fig. 1). Upon closer inspection, the site 
was found to be on the septum at the level of the insertion of the middle 
turbinate (Fig. 2). As the site was unsuitable for cauterization, the pa
tient elected for observation. Unfortunately, the patient had a recurrent 
severe nosebleed on the right side the following night that required 
packing with Surgicel applied directly to the site followed by placement 
of a Rhino Rocket nasal tampon. 

The patient was discharged with instructions to follow up in 5 days 
for packing removal. He was evaluated 2 weeks after the packing 
removal and denied any episodes of epistaxis. He was lost to follow-up 
thereafter. 

3. Discussion 

Although rare, iatrogenic nasal cavity and nasopharyngeal injuries 
remain potential risks of nasopharyngeal swabs that HCWs and patients 
should be aware of. This case of major iatrogenic epistaxis in a patient 
with no prior significant surgical or medical history and no major 
anatomic variations in the nasal cavity reflects a rare but significant 
consequence of nasopharyngeal swabs. Due to the location, this lesion 
was unable to be cauterized in clinic and ultimately responded to repeat 
nasal packing. 

As the nasopharyngeal swab remains a preferred testing method, it is 
crucial to ensure that the proper nasopharyngeal swabbing technique is 

Fig. 1. Clot formation at site of injury just superior and posterior to the 
attachment of the middle turbinate on the right side of the nasal septum. The 
view pictured here is from the nasal vestibule. 
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used by diversely trained HCWs asked to perform the swabs. There have 
been a number of instructional videos for this purpose [30,35–38]. 
Simulation programs involving nasopharyngeal swabs have reported a 
45–51% increase in levels of self-perceived competence in ability to 
perform and a 77.5% correct first-attempt swab [13,15]. 

Although the simulation training exercises have been promising, it 
has been suggested for otolaryngologists to take on a more direct role in 
assisting with training other HCWs on nasopharyngeal swab techniques 
[11]. Kaufman et al. has even created an instructional video from an 
otolaryngological perspective [39]. With guidance from otolaryngolo
gists, HCWs may better understand the complexity and variability of 
nasopharyngeal anatomy, which may not be as extensively covered by 
simulation training [40,41]. 

Programs that have encouraged collaboration between otolaryngol
ogists and HCWs involved in sampling patients have reported higher 
comfort and compliance rates among patients and higher confidence 
levels in HCWs who performed the test [12]. The use of simulation 
training, along with assistance from otolaryngologists, appears a 
promising method to improve the technique and sensitivity of naso
pharyngeal swabs throughout all of healthcare. 

The widespread nature of nasopharyngeal swab training will not 
only assist with the current COVID-19 pandemic but also give a valuable 
boost to other areas of medicine that involve extensive use of naso
pharyngeal swabs. Nasopharyngeal swabs remain a highly sensitive test 
for detecting Epstein-Barr virus DNA to screen for nasopharyngeal car
cinoma [42]. Nasopharyngeal swabs can also be used to screen for the 
influenza virus and Staphylococcus aureus in the nares. Of note, prior to 
the COVID-19 pandemic, Warnke et al. had demonstrated that regi
mented training exercises had a significant improvement on partici
pants’ abilities to successfully harvest Staphylococcus aureus bacteria 
from nasal cavities [43]. Dhiman et al. demonstrated that proper edu
cation for patients in mid-turbinate nasal swabs for influenza could 
elevate patient self-test accuracies to those obtained by HCWs [44]. 
Therefore, evidence suggests that education in proper nasopharyngeal 
swab technique will be beneficial for training HCWs to screen for a 
variety of pathogens. 

4. Conclusion 

The nasopharyngeal swab, when done improperly, is not without the 
risk of major complications, including uncontrolled epistaxis or foreign 
body retention in the nasal cavity. The growing list of circulating 
instructional videos and manuals on how to perform nasopharyngeal 
swabs signifies an improved awareness of the impact that improper 
technique may have on obtaining valid test results and thus controlling 
the spread of COVID-19. Otolaryngologist involvement should be 
considered when educating other healthcare workers about the 
complexity and variability of nasopharyngeal anatomy in order to 
improve screening test sensitivity. 
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