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Ethmoidal silent sinus syndrome after nasal swab test
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Abstract

This study reported the case of a healthy male in his 40s who presented with a 3-month history of frontal headache and
post-nasal drip, which did not improve with oral antibiotics. One month prior to the onset of the symptoms, he underwent
a nasopharyngeal swab testing for SARS-CoV-2 (which yielded a negative result) for a history of malaise and cough.
The patient claimed that the swab insertion into the nasal cavity was particularly painful on the left side. Sinus computed
tomography (CT) scan showed deformity of the left middle nasal turbinate with occlusion of the osteomeatal complex,
resulting in ethmoid silent sinus syndrome. This study makes a significant contribution to the literature because naso-
pharyngeal, midturbinate and anterior nasal swabs have been recommended as initial diagnostic specimen collection
methods by the US Centers for Disease Control and Prevention (CDC) for the coronavirus disease 2019. These meth-
ods require introducing an instrument into the nasal cavity, potentially leading to adverse effects due to the delicate and
complex nasal anatomy. However, complications related to swab testing for respiratory pathogens have not yet been fully
discussed in the literature.
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Introduction fully discussed in the literature [2]. To our knowledge, this
was the first case of iatrogenic ethmoidal silent sinus syn-
The coronavirus disease 2019 (COVID-19) pandemic,  drome after nasopharyngeal swab testing for SARS-CoV-2.
caused by the severe acute respiratory syndrome coronavi-

rus 2 (SARS-CoV-2) infection, has rapidly spread worldwide

since December 2019. Anterior nasal, midturbinate, and
nasopharyngeal swabs have been recommended as initial
diagnostic specimen collection methods by the US Centers
for Disease Control and Prevention (CDC) [1]. These meth-
ods require introducing an instrument into the nasal cavity,
potentially leading to adverse effects due to the delicate and
complex nasal anatomy. However, complications related to
swab testing for respiratory pathogens have not yet been
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Report of a case

A healthy male in his 40s presented with a 3-month his-
tory of frontal headache and post-nasal drip, which did not
improve with oral antibiotics. One month prior to the onset
of the symptoms, he underwent a nasopharyngeal swab test-
ing for SARS-CoV-2 (which yielded a negative result) for a
history of malaise and cough. The patient claimed that the
swab insertion into the nasal cavity was particularly pain-
ful on the left side. He denied any history of facial trauma,
nasal surgery, or chronic sinusitis, and his medical history
was unremarkable.

Sinus computed tomography (CT) scan showed a lateral
deviation of the left middle nasal turbinate. It abutted the
nasal cavity’s lateral wall and uncinate process, resulting in
the occlusion of the osteomeatal complex (Fig. 1 A and B).
CT also showed opacification and reduced volume of the
left anterior ethmoidal cells (including the ethmoidal bulla)
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Fig. 1 CT findings. Coronal
(A) CT image shows a lateral
deviation of the left middle
nasal turbinate (arrowhead),
with consequent enlargement
of the common nasal meatus
(asterisk) and occlusion of the
osteomeatal complex. Axial

(B) CT image shows opacifica-
tion and reduced volume of the
left anterior ethmoidal cells
(long arrow). A mild medial
displacement with bowing of
the left lamina papyracea is also
observed (short arrow). Coronal
(C) and axial (D) CT images of
2 years before show that these
findings were absent

with mild medial displacement and bowing of the left lamina
papyracea. These findings were absent in a prior sinus CT
scan performed 2 years earlier (Fig. 1 C and D) for acute
sinusitis. The patient was diagnosed with ethmoid silent
sinus syndrome. He was admitted to the hospital for endo-
scopic surgical repair. Intraoperative endoscopy revealed
that the left middle turbinate was laterally deviated, with an
umbilication-like deformity in its middle third. The findings
were consistent with a fracture, and it was likely related to
the nasopharyngeal swab testing performed 1 month before
the onset of symptoms (Fig. 2). The patient underwent an
uneventful partial resection of the left middle turbinate. He
successfully recovered, and no residual symptoms were
noted.

Discussion

Silent sinus syndrome was first reported as an imploding
antrum by Montgomery in 1964 [3]. He described a case of
enophthalmos caused by a mucocele in the maxillary sinus.
Soparkar et al. termed this entity “silent sinus syndrome” in
1994 [4]. The terms imploding antrum, maxillary atelectasis,
and, more classically, silent sinus syndrome have been used
to describe the presentation of spontaneous enophthalmos
and hypoglobus associated with an ipsilateral contracted
maxillary sinus. Silent sinus syndrome classically refers to
maxillary sinus atelectasis due to negative pressure resulting
from chronic obstruction of the sinus drainage. This leads
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Fig.2 Endoscopic findings. An intraoperative photograph of the left
nasal cavity showed a lateral deviation of the middle turbinate (MT)
with a cleft-like deformity (arrow), consistent with fracture

to orbital floor depression, enophthalmos, hypoglobus,
enlargement of the middle nasal meatus, and facial asym-
metry [5]. Evolution time of silent sinus syndrome is vari-
able; in a review of 84 patients, the duration of symptoms
prior to presentation ranged from 1 to 24 months, with a
mean of 6.5 months [6]. Silent sinus syndrome is typically
an idiopathic condition, but it results from trauma to the
ostiomeatal complex in a few cases [7], such as in the case
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reported by Levine et al. [8], in which it occurred after endo-
scopic sinus surgery.

Ethmoidal sinus involvement in silent sinus syndrome
is rare in the literature [9]. Our case was more occasional
because it had a traumatic origin and was related to naso-
pharyngeal swab testing for SARS-CoV-2 detection. Recent
retrospectives reviews assessed the complications related
to swab testing during the COVID-19 pandemic. Fabbris
et al. [2] found a low number of complications (0.16%), and
Koskinen et al. [10] reported an even lower rate (0.001%).
Most were related to epistaxis (in some cases severe, requir-
ing surgical procedures and blood transfusion) or broken
swab impacted in the nasal cavity [2, 10]. Other compli-
cations of nasal swabs have been described, such as nasal
septum abscess, cerebrospinal fluid leak, and cribriform
lamina fracture [2, 11, 12]. The nasopharyngeal swab test
is more prone to complications since it requires a consider-
ably deeper swab insertion into the patient’s nostrils, passing
throughout the nasal cavity and reaching the posterior wall
of the nasopharynx. While the insertion depth is 8—10 cm
in the nasopharyngeal test (in adults) [13], the insertion
depth is about 1.5 cm and 2 cm in the anterior nasal test and
midturbinate test, respectively [2]. Moreover, nasopharyn-
geal swab testing is the most commonly performed among
these methods, probably resulting in more complications
[13]. Therefore, to our knowledge, our case represented
the first report of iatrogenic ethmoid silent sinus syndrome
related to a turbinate fracture caused by a nasopharyngeal
swab for SARS-CoV-2.
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