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Abstract

Thrombosis is a characteristic symptom of coronavirus disease 2019 (COVID-19). Here, we present a case of external ear
stenosis caused by arterial thrombosis after COVID-19 infection. To the best of our knowledge, this is the first report of
external ear stenosis related to COVID-19. A 62-year-old man presented with left hearing loss. The patient had a history of
hospitalization for COVID-19 treatment | | months prior to visiting our hospital. He had been experiencing ear fullness and
tinnitus after COVID-19 treatment. Physical examination revealed severe left external ear canal stenosis with a subcutaneous
mass. Surgical removal of the subcutaneous mass was performed. Histopathological analysis revealed that a subcutaneous
thrombosis caused the external ear canal stenosis. This case describes an unusual case of external ear canal stenosis after
COVID-19. Clinical and pathological findings indicate that COVID-19 affected the external ear canal. In addition, histo-
pathological results confirmed the formation of arterial thrombosis in the temporal bone region after COVID-19 treatment.
This case shows the broad range of body sites that can be involved with thrombotic events with COVID including the
subcutaneous tissue around the outer ear. This observation would be helpful in investigating or explaining the various otological
symptoms of COVID-19.
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Introduction sensorineural hearing loss, including a case of viral meningitis
that led to cochlear implantation.* A case of sensorineural
hearing loss with bilateral inner ear hemorrhage has also been
reported.’ There has also been a report that acute sensorineural
hearing loss was the first symptom of COVID-19.°

Despite the association of COVID-19 with middle and
inner ear symptoms, there have only been a few reports about

Coronavirus disease 2019 (COVID-19) can cause various
systemic complications. In the field of otorhinolaryngology,
taste and olfactory disorders are well-known complications of
COVID-19. While it is relatively rare to compare taste and
olfactory disorders, several complications of COVID-19 that
cause hearing loss have been reported.

It has also been confirmed that the SAR-CoV-2 virus can be
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the effects of COVID-19 on the external ear, with only one
previous study reporting an increase in the incidence of otitis
externa in COVID-19 patients.” Here, we report an extremely
rare case of external ear canal stenosis caused by COVID-19-
related thrombosis.

Case report

A 62-year-old man presented with left tinnitus and left ear
fullness at our department. He had been treated for severe
COVID-19 with acute respiratory distress syndrome (ARDS)
at another hospital for four weeks, approximately 11 months
before visiting our hospital. When he was diagnosed and
treated with COVID-19 in the previous hospital, the com-
puted tomography (CT) images showed a crazy-paving
pattern in the bilateral lung. The peripheral blood test at
that time showed hyperferritinemia (3344 ng/ml) and ele-
vated soluble interleukin 2 receptor (sIL2R) levels (1099 U/
ml). During hospitalization for COVID-19 treatment in
another hospital, he was treated with extracorporeal mem-
brane oxygenation (ECMO) for approximately two weeks.
After COVID-19 treatment, he had been suffering from ear
fullness and tinnitus, and he visited our department. He had
been also suffering from erectile dysfunction after COVID-
19 treatment.

Physical examination revealed bilateral ear stenosis, which
was more severe on the left side (Figure 1 A-C). He had been
pointed to no stenosis in both external ear canals when he
visited other clinics prior to the COVID-19 infection. At this
point, the subcutaneous mass (asterisk in B and C) made the
external ear canal notably narrower on the left side. He had
right sensorineural hearing loss and left mixed hearing loss.

There were no invasive mass lesions in the external ear
canal, as seen in the computed tomography (CT) images
(Figure 1 E-H), while microcalcifications were observed in the
left ear canal where the subcutaneous mass was located
(Figure 1 H). Magnetic resonance imaging (MRI) results
revealed slightly enhanced structures of the external ear canal
(Figure 1 I and J).

At this point, the cause of the patient’s bilateral external ear
canal stenosis could not be determined. We performed a re-
section for the external ear stenosis of the left ear to resolve ear
fullness and widen the external ear canal to improve hearing.
Subsequently, more severe stenosis was observed under
general anesthesia (Figure 2 A and B). An incision was made
in the outer ear canal. A spherical mass was encountered when
the incision was made in the narrowest region (Figure 2C);
however, it was easily dissected from the surrounding sub-
dermal tissues. After resection, we placed the perichondrium
harvested from the tragus on the surgical field, where the bony
wall of the external canal was exposed, and fixed it with fibrin
glue. External ear canal stenosis has been successfully re-
solved after surgery.

Histopathological analysis revealed that the organized
thrombosis formed in the artery was composed mainly of

removed tissue (Figure 2 C-F). These histological findings
helped rule out other causes of external ear canal stenosis,
including neoplastic lesions or other benign tumors. He had no
medical history of another thrombosis prior to his COVID-19
infection. The combined clinical and histopathological find-
ings suggested an external ear canal stenosis due to the mass
caused by a COVID-19-related arterial thrombosis of the
external ear canal. During the 6-month follow-up, the patient’s
left external ear canal was wider than before the surgery
(Figure 2 G and H).

Discussion

Several systemic complications of COVID-19 have been
reported. Thrombosis is a systemic complication of COVID-
19 and thrombosis of the lung or deep veins has received
much clinical attention because of its high fatality.® How-
ever, COVID-19 can also cause thrombosis in other organs
from the thin veins to the thick arteries through its proin-
flammatory, milieu-mediated, hypercoagulable state char-
acterized by micro- and macro-vascular thrombotic
angiopathy.” Clinically, several symptoms or biomarkers,
such as ARDS, hyperferritinemia, and elevated sIL-2 levels,
are known risk factors for thrombosis or coagulopathy
caused by COVID-19.'%!!

It has been reported that arterial thrombosis has been
observed in 4.4% of severe COVID-19 patients.'? The ana-
tomical distribution of these arterial thromboses was broad
and they can be observed in the arteries, such as the limb
arteries, cerebral arteries, and the great vessels (aorta, common
iliac, common carotid, brachiocephalic trunk, coronary ar-
teries, and superior mesenteric artery).'? Central retinal artery
occlusion has also been reported in COVID-19 patients."?
Thrombosis of superficial veins has also been reported.'*'?
These venous thromboses have sometimes been observed as
superficial thrombophlebitis.'®

In this report, we present a case of histologically con-
firmed external auditory canal arterial thrombosis after
COVID-19. There was no other coagulopathy or history of
thrombosis in the patient, but this thrombosis developed after
COVID-19 treatment. Therefore, we concluded that this
external canal thrombosis is COVID-19-related symptoms.
The patient was at high risk for coagulopathy and thrombosis
with ARDS, hyperferritinemia, and elevated serum sIL-2
levels, all of which support this conclusion. His other clinical
symptoms after COVID-19 treatment, erectile dysfunction,
also suggested the existence of the systemic thrombosis in
the patient.

To date, this is the first reported case of COVID-19-related
external ear canal stenosis, to the best of our knowledge. Here,
arterial thrombosis can be observed in the external ear canal.
Moreover, histopathological results confirmed the formation
of arterial thrombosis in the external ear canal after COVID-19
treatment. This observation indicated that thrombosis could be
formed in the temporal bone region, similar to other organs
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Figure |. Physical examination findings of the external ear canal, hearing test on the first visit, and images from computed tomography (CT)
scans and magnetic resonance imaging (MRI). (A-C) Bilateral external ear canal stenosis was observed (A: right, B and C: left). The
subcutaneous mass (asterisk in B and C) made the external ear canal notably narrower particularly on the left side. (D) Audiometry shows the
sensorineural hearing loss in the right ear and mixed hearing loss in the left ear. (E—H) CT scan images show bilateral external ear canal
stenosis (asterisks in E and F) without accompanying bony destruction. Microcalcifications were observed in the subcutaneous mass on the
left ear canal (arrow in H). No specific findings were observed in the middle ear. (I and J) MRI revealed slightly enhanced structures of the
external ear canal (arrow in | and arrowhead in J). TM: tympanic membrane.

after COVID-19. Arterial thrombosis in the temporal bone
region may cause other otological symptoms of ischemia. Our
observation regarding the formation of arterial thrombosis in
the temporal bone region would be helpful in investigating or
explaining the various otological symptoms after COVID-19
infections in the future.

Here, we present an extremely rare case of external ear
canal stenosis caused by thrombosis in the external ear canal

related to COVID-19. Several otological complications of
COVID-19 in the inner or middle ear have already been re-
ported. However, our case indicated that COVID-19 could
also cause external ear canal complications in a specific sit-
uation. This case shows the broad range of body sites that can
be involved with thrombotic events with COVID including the
subcutaneous tissue around the outer ear. It also suggests the
importance of a careful examination of the external ear canal
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Figure 2. Intraoperative findings, histopathological findings, and local findings of the external ear canal of the left ear after surgery. (A and B)
After the incision of the skin of the external ear canal, a spherical mass was observed where the tumor-like structure had been located

(asterisk in A). The narrow external ear canal was relieved after resection of the mass. (C and D) Hematoxylin—eosin staining revealed the
presence of red blood cells (asterisks in D) around an organized thrombus. (E and F) Elastica van Gieson staining showed the organized
thrombus surrounding the elastic membrane (arrows in E and F). This observation indicated that this thrombus had been formed in the

artery. (D) The high magnification image of the square shown in C. (F) The high magnification image of the square shown in D. (G) One-month
post-operation. (H) Three-month post-operation. External ear canal stenosis has been successfully resolved after surgery. TM: tympanic

membrane.

when patients consult regarding otological symptoms after
COVID-19 since there might be narrowing or canal stenosis
related to thrombosis caused by COVID-19.

Moreover, the histopathological findings in the case con-
firmed the formation of arterial thrombosis in the temporal
bone region after COVID-19 treatment. This observation

would be helpful in investigating or explaining the various
otological symptoms after COVID-19 infection.
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