CASE REPORTIIE

| Craniofacial/Pediatric

SARS-CoV-2 Testing of the Maxillary Sinus
Immediately after COVID-19 Recovery

Takahiro Maeba, MD, PhD*
Haruka Watanabe, MD¥
Naoki Wakuta, MD, PhD{

GLOBAL OPEN

-y

Summary: We report the case of a 19-year-old woman with left orbital floor fracture
after a motorcycle accident. She presented with headache and diplopia; computed
tomography showed herniation of the inferior rectus muscle into the maxillary sinus
with orbital floor fracture. She was admitted for observation of her concussion and
tested positive for coronavirus disease 2019 (COVID-19) half a day after admission.
Her COVID-19 symptoms were mild; the severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) antigen quantification test was below the standard value
on the 10th day of hospitalization, and her isolation was lifted. She had diplopia
with vertical eye motion disorder and underwent reconstruction of her orbital floor
fracture on the 11th day. Although the orbital floor was connected to the maxillary
sinus due to the orbital floor fracture, the presence and the viral load of SARS-
CoV-2 in the maxillary sinus were unknown. The surgeons performed the operation
while wearing N95 masks. A SARS-CoV-2 antigen quantification test and PCR test
were performed on a sample from the maxillary sinus mucosa obtained through
the orbital floor fracture before reconstruction of orbital floor with a titanium mesh
implant; both were negative. To our knowledge, this is the first report of SARS-
CoV-2 testing from the maxillary sinus immediately after COVID-19 recovery. We
believe that the risk of SARS-CoV-2 infection from the maxillary sinus is small if the
antigen test from the nasopharynx is negative. (Plast Reconstr Surg Glob Open 2023;
11:¢4959; doi: 10.1097/GOX.0000000000004959; Published online 26 April 2023.)

gradually become less severe, the pandemic contin-

ues. Severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2), the virus that causes COVID-19, is common
in the upper respiratory tract, but it is not clear whether it is
presentin the maxillary sinus. We reporta case of SARS-CoV-2
testing from the maxillary sinus during orbital floor fracture
reconstruction immediately after COVID-19 recovery.

Although coronavirus disease 2019 (COVID-19) has
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A 19-year-old woman was transported by ambulance to
our emergency department after a motorcycle accident. She
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presented with a headache and diplopia with vertical eye
movements. Computed tomography (CT) revealed left
orbital floor fracture and herniation of the inferior rectus
muscle into the left maxillary sinus, but no other injuries
were noted. (See figure, Supplemental Digital Content
1, which displays the computed tomography showing an
orbital floor fracture and deviation of the inferior rectus
muscle into the maxillary sinus. http://links.lww.com/
PRSGO/C520.)

A SARS-CoV-2 antigen quantification test (antigen
test) and SARS-CoV-2 polymerase chain reaction test
(PCR) were performed from nasopharyngeal swabs. The
PCR results were negative, but the antigen test results
were slightly above the positive threshold (Table 1). She
was admitted for observation of her concussion to an isola-
tion ward owing to the possibility of very early SARS-CoV-2
infection.

Half a day after admission, the antigen test result was
strongly positive, and the PCR result was positive; there-
fore, the date of COVID-19 onset was considered the
admission day (Table 1). Her only COVID-19 symptoms
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Table 1. Dynamics of SARS-CoV-2 Antigen Quantification
and PCR Tests from the Nasopharynx and Maxillary Sinus

Emergency 11th
Date Room 12h After 10th (Surgery)
Specimen Nasopharynx Nasopharynx Nasopharynx Maxillary
sinus
Antigen 11.98 >5000 2.38 0.07
(pg/mL)
PCR (cycles) >40 36.2 >40

The SARS-CoV-2 antigen quantification test by CLEIA (Lumipulse SARS-CoV-2
Ag, Fujirebio Inc.) considers over 10 pg/mL to be positive and less than 1 pg/
mL to be negative. A SARS-CoV-2 antigen quantification test result less than
10 pg/mL is the criterion for lifting the quarantine. A SARS-CoV-2 PCR test
is considered positive if reverse transcription-PCR (SARS-CoV-2 detection kit,
MIZUHO MEDY Co., Ltd.) detects SARS-CoV-2 in less than 40 cycles.

were high fever and sore throat, which lasted for 7 days.
In accordance with the criteria of the omicron epidemic
in Japan, her isolation was lifted after the antigen test on
the 10th day of hospitalization was below the threshold
for lifting the quarantine (Table 1). Immediately after her
isolation was lifted, a Hess screen test and forced duction
test confirmed she still had diplopia and left ocular eleva-
tion disorder.

The day after isolation was lifted, we performed
reconstruction for her orbital floor fracture by subcili-
ary incision under general anesthesia. As the presence of
SARS-CoV-2 in the maxillary sinus was unknown, we oper-
ated while wearing N95 masks. When we repositioned the
herniated orbital tissue back into orbit, we swabbed for
SARS-CoV-2 specimens from the maxillary sinus mucosa
through the orbital floor fracture (Fig. 1). We then recon-
structed the orbital floor using a titanium mesh implant.
Both the antigen test and PCR of the maxillary sinus swab
tests were negative (Table 1).

Six months postoperatively, CT showed the orbital
floor reconstructed with titanium mesh and the reposi-
tioned inferior rectus muscle. (See figure, Supplemental
Digital Content 2, which displays computed tomography
6 months after surgery showing that the orbital floor has
been reconstructed using titanium mesh and the inferior
rectus muscle was repositioned. http://links.lww.com/
PRSGO/C521.)

The patient’s ocular motility was normal on the Hess
chart and a little upward diplopia remained, but she felt
no interference in her daily life.

DISCUSSION

The COVID-19 pandemic has significantly impacted
healthcare services around the world. As the omicron
strains are more often asymptomatic to mild than they
were in the past, SARS-CoV-2 infections are often only
identified during an emergency room visit or after admis-
sion. We diagnose the infection using both antigen test
and PCR; however, in the present case, SARS-CoV-2 infec-
tion was not confirmed until half a day after admission. At
that time in Japan, omicron strains warranted asymptom-
atic individuals or those with mild symptoms to stay home
for 10 days. Our patient had a mild case of COVID-19 but
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Fig. 1. An intraoperative image showing a swab being inserted
into the maxillary sinus mucosa through the orbital floor fracture
to test for SARS-CoV-2.

required observation for concussion. As such, she was
admitted to the COVID-19 ward for 10 days of isolation.

Surgical repair is recommended within 2 weeks of
orbital soft tissue entrapment on CT and diplopia with a
positive forced duction test.! CT showed herniation of the
inferior rectus muscle into the maxillary sinus through
the orbital floor fracture, and our patient still had diplo-
pia with upward vision and a positive forced duction test
on day 10 postinjury, when the isolation was lifted; thus,
we performed orbital floor reconstruction on day 11.
The orbital floor is reconstructed with autogenous bone,
absorbable prostheses, or titanium plates, but the choice
is still debated.! As our patient did not want autogenous
bone grafting, we reconstructed the orbital floor using a
titanium mesh implant.

SARS-CoV-2 is known to bind to receptors of angio-
tensin-converting enzyme 2 and transmembrane protease
serine-2,” and oral, nasopharyngeal, and maxillary sinus
mucosae express both.” As head and neck operations are
considered high risk owing to the exposure of the airway
and mucosal surfaces and the possibility of aerosol gen-
eration, surgery in nonurgent cases should be performed
after COVID-19 recovery.* The orbital floor was connected
to the maxillary sinus due to the orbital floor fracture.
One report stated that SARS-CoV-2 may be present in the
maxillary sinus,” but the viral load in the maxillary sinus
was unknown. Because it is known that the viral load of
SARS-CoV-2 varies by site and timing,’ we considered the
possibility of high viral load in the maxillary sinus for a
long period even after COVID-19 recovery. We performed
surgery the day after antigen test results from the nasopha-
ryngeal mucosa were negative, and the intraoperative anti-
gen test and PCR from the maxillary sinus mucosa were
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both negative. In this case, SARS-CoV-2 was detected at
0.07 pg/mL, but this could be due to contamination from
aerosols or other sources. The virus was considered absent
in the maxillary sinus the day after recovery from COVID-
19. However, if surgery had been performed before the
antigen test results from the nasopharynx were negative,
antigen test of the maxillary sinus might have been posi-
tive to the same degree as that of the nasopharynx.

As chronic rhinosinusitis may be associated with a risk
of prolonged viral shedding of SARS-CoV-2,” the presence
of maxillary sinusitis may result in high viral load of SARS-
CoV-2 in the maxillary sinus.” In the case of a patient with
maxillary sinusitis and a history of COVID-19, the timing
of surgery and appropriate precautions should be consid-
ered even if antigen test results from the nasopharynx are
negative.

Although this was only one case, it shows that if anti-
gen test results from the nasopharynx are negative, the
risk of SARS-CoV-2 infection from the maxillary sinus is
small and that surgery of the maxillary sinus can be per-
formed safely.
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