Case Report

()

Check for
updates

Korean J Otorhinolaryngol-Head Neck Surg 2022;65(2):107-11 / elSSN 2092-6529

https://doi.org/10.3342/kjorl-hns.2021.00339

The Sniffing Bead System as a Useful Diagnostic Tool
for Olfactory Dysfunction in COVID-19
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We present a sniffing bead system used to diagnose olfactory dysfunction in coronavirus dis-
ease 2019 (COVID-19) patients. A 25-year-old male presented with the loss of olfaction one
week after he was diagnosed with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). He had no other symptoms such as fever or myalgia but only showed an absence of
respiratory distress. Nasal endoscopy and paranasal sinus CT showed that the patient had no
bilateral sinus diseases; cranial nerve MRI showed no abnormal signal intensity or enhance-
ment. A sniffing bead system was applied using 2-phenylethyl alcohol for the objective assess-
ment of olfactory dysfunction to confirm the presence of anosmia. Anosmia was diagnosed
early by objective evaluation using a sniffing bead system and early intervention with olfactory
training. This case report suggests that a verified, one-off system for objective measurement of
olfactory dysfunction in COVID-19 with olfactory training in patients could facilitate the re-
covery of olfactory function. ~ Korean J Otorhinolaryngol-Head Neck Surg 2022;65(2):107-11
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic caused
by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) remains a global health crisis. Reports suggest that
the clinical features of COVID-19 range from asymptomatic
infection to severe pneumonia and multiple organ dysfunc-
tion.” Olfactory dysfunction has been recently recognized as
a common symptom of COVID-19, with a prevalence of up
to 85.6%.” Here, we report a case with anosmia as the only
symptom of COVID-19, confirmed by a sniffing bead system,
a simple one-off olfactory threshold detection tool. The patient

underwent olfactory training with the resolution of olfactory
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symptoms after three months. Although the prevalence of ol-
factory dysfunction has been widely reported, there are few
tools for its objective measurement. In this case report, we in-
troduce our sniffing bead system, which is useful for the ob-
jective measurement of olfactory dysfunction in COVID-19
without the risk of disease spread. It could lead to early diag-

nosis and intervention.

Case

A 25-year-old male with olfactory loss presented to our de-
partment. The patient’s medical history included possible ex-
posure to SARS-CoV-2, as he was diagnosed with COVID-19
soon after arriving from a foreign country. The patient had no
underlying medical conditions such as hypertension, diabe-

tes, or allergy; he had no fever or myalgia and showed an ab-
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sence of respiratory distress. He did not require medical ther-  opacity in bilateral olfactory cleft (Fig. 1). Cranial nerve MRI
apy except preventive quarantine for two weeks. was performed at the Department of Neurology and showed

One week after the COVID-19 diagnosis, he realized that  no abnormal signal intensity or enhancement in the cranial
he had lost his sense of smell. CT showed no bilateral sinus  nerve within the scanned range (Fig. 2). Subjectively, the dis-
disease, except a retention cyst in the right maxillary sinus,and ~ comfort associated with olfactory loss received a score of zero

Fig. 1. Coronal images of paranasal sinus by CT. Paranasal CT images demonstrate partial soft tissue density in right olfactory cleft and
total opacity in left olfactory cleft (from anterior to posterior ethmoid sinus level).

Fig. 2. Axial images of cranial nerve MRI. (A) T1-weighted enhanced and (B) T2-weighted axial images of the cranial nerve demonstrate
no abnormal signal intensity or enhancement in olfactory bulb.
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on the visual analog scale.”

Conventional olfactory function tests that involve the use
of odor-impregnated felt-tip pens cannot be applied to COV-
ID-19 patients due to the possibility of disease spread. As this
patient showed a continuous positive result for the COVID-19
test, we decided to perform a sniffing bead test, which was
previously developed for screening olfactory dysfunction in
geriatrics.” Unlike the conventional olfactory function test
performed in our country, this is a one-off system, and any
odor familiar to the patient can be packed into the beads. The
sniffing bead system consists of several small beads (7 mm
in diameter) and a handpiece composed of a disposable plas-
tic capsule that releases the odor after bead insertion (Fig. 3).”
The beads containing the odorants are intended for a single
use, and the handpiece is wrapped in plastic vinyl. Therefore,
we concluded that the sniffing bead system could be used for
COVID-19 patients without the potential risk of virus spread.
In this case, we used beads packed with 2-phenylethyl alco-
hol (PEA), as the odor was familiar within our population.
The test was performed at out-patient clinic room by ENT
specialist with protective clothing. The beads are placed and
burst at 2 cm in front of both nostrils, and the patient was then
asked if he recognized its fragrance. Diagnostic mean value
of PEA threshold has been reported as 4.6+2.3 for anosmia,
3.3+2.2 for hyposmia, and 1.7£1.2 for anosmia.” The mean

Fig. 3. Sniffing bead system applied to our COVID-19 patient for
evaluation of olfactory dysfunction. Sniffing bead system is com-
posed of small beads which contains odorants and a handpiece.
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value of the patient was 0 after repetition of three time, and
could not detect the scent of PEA even at the highest concen-
tration (10% of PEA in distilled water). He was diagnosed
with anosmia associated with COVID-19 and received olfac-
tory training without the administration of systemic steroids.

Until two months after olfactory training, he did not notice
any change in his olfactory function, either in terms of subjec-
tive sensation or the sniffing bead system test. However, af-
ter nine weeks, he noticed an improvement in symptoms and
could identify the smell of PEA. After three months, his olfac-
tory function improved, and the patient experienced no dis-
comfort in daily life.

Discussion

Although the pathophysiology of olfactory dysfunction in
COVID-19 remains unclear, a possible cause could be dam-
age to the olfactory neuroepithelium or the central olfactory
pathway.” Sudden anosmia is the most common type of olfac-
tory dysfunction in COVID-19 patients and is usually ac-
companied by nonspecific inflammatory or nasal symptoms.
However, isolated sudden anosmia has also been reported in
patients with no associated respiratory or gastrointestinal symp-
toms (as in this case).”

The prognosis of olfactory dysfunction is considered self-
limiting in the majority of COVID-19 patients.” Most (86.8%)
COVID-19 patients with olfactory dysfunction have reported
some degree of olfactory recovery.” Significant improvement
has been observed in self-rating the severity of olfactory loss
within one week of follow-up.'” However, most studies on ol-
factory dysfunction in COVID-19 patients are based on sub-
jective discomfort, and the proportion of patients exhibiting
actual disturbances and smell recovery is unknown.”

Therefore, objective measurement of olfactory dysfunction
without the risk of virus spread is important for the early diag-
nosis of olfactory dysfunction in COVID-19 patients. A sniff-
ing bead system, a one-off system based on identifying famil-
iar odors, may be helpful (as in this case). It takes lesser than
5 minutes, which is much shorter than conventional olfactory
function test, and easy to perform.” As a screening test, the
results correlated with the results of threshold-discrimination-
identification score of conventional olfactory function test in
patients with/without cognitive impairment.” Furthermore,
the beads used in sniffing bead system are designed for sin-
gle-use. It can be performed immediately at clinic by doctor
during physical examination. These characteristics might en-
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able routine and rapid olfactory function screening for future
potential patients with pandemic respiratory disease such as
COVID-19.

Few studies have reported the MRI findings of the olfacto-
ry area in COVID-19 patients. A study based on 12 patients
showed that no patient demonstrated any changes in olfacto-
ry bulb volume. Only four of 12 patients demonstrated an ab-
normally increased olfactory bulb signal on postcontrast T2
fluid attenuated inversion recovery.” However, olfactory bulb
signal abnormality showed no correlation with the symptoms
because only one of the four patients with an olfactory bulb
signal abnormality had anosmia. Therefore, imaging studies
may not be helpful, and measurement of olfactory function
with a verified, population-familiar odorant should be con-
sidered for the objective diagnosis of olfactory dysfunction in
COVID-19 patients.

Systemic or topical corticosteroids have been routinely used
for treating olfactory dysfunction, although the mechanism
of their efficacy is unclear. The use of short-term systemic
and/or topical steroids is an option in selected patients after
careful consideration of their potential risks.'” Other medica-
tions, such as zinc sulfate, vitamins, and alpha-lipoic acids,
have also been administered. Although various studies have
shown that these drugs are beneficial in treating postviral ol-
factory disorders, a recent meta-analysis study could not show
their efficacy in terms of statistical significance.” Many stud-
ies have demonstrated the therapeutic efficacy of olfactory
training in postviral olfactory dysfunction. A meta-analysis
reported an association between olfactory training and clini-
cally significant improvement in patients with postviral olfac-
tory dysfunction.' Olfactory training is the only recommend-
ed option in managing olfactory dysfunction in COVID-19
patients.” In our case, the patient underwent olfactory train-
ing without any medication and reported recovery of olfactory
function after three months. However, there is no obvious ev-
idence for the long-term efficacy of olfactory training in CO-
VID-19 patients. Therefore, long-term follow-up is recom-
mended for patients who have undergone olfactory training
due to the absence of early recovery. There are several limita-
tions in this study. First, although subjective olfactory func-
tion was recovered by patient’s report, additional olfactory
function test to demonstrate objective recovery of olfactory
dysfunction was not performed. Second, we did not perform
additional image study after recovery of olfactory dysfunction
of the patient. Comparing images before, and after olfactory
recovery might be helpful in evaluating the pathophysiology
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of olfactory dysfunction in COVID-19 patients.

Olfactory dysfunction is often present in COVID-19 pa-
tients, and isolated sudden-onset anosmia can be the sole
symptom of COVID-19. Objective measurement of the sever-
ity of olfactory dysfunction and long-term follow-up with ol-
factory training should be performed in such cases.

In conclusion, olfactory dysfunction is common in COV-
ID-19 patients, and isolated sudden-onset anosmia can be the
sole symptom of COVID-19. Objective measurement of the
severity of olfactory dysfunction such as in our case would be
helpful in early and accurate diagnosis of olfactory dysfunc-
tion in COVID-19 patients.
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