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The Effects of COVID-19 Pandemic in Otolaryngology Practice: A Review of the Literature
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ABSTRACT

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was isolated
as the causative agent following the first case reports of pneumonia with
unknown etiology in China. The 2019 novel coronavirus disease (COVID-19)
significantly affected the health care systems in the world. The disease was
accepted as COVID-19 pandemic by WHO. Diagnosis and treatment of COVID-19
infection requires multidisciplinary management and there are currently many
ongoing studies for possible vaccination and antiviral therapies for the
treatment. The major symptoms are known to be high fever and dry cough.
Moreover, new symptoms like olfactory and gustatory dysfunction are defined.
The epithelium of upper respiratory tract and related cavities (ear, paranasal
sinuses) are known to be reservoir for COVID19 virus. Therefore,
otorhinolaryngology physicians are one of the highest risk groups for nosocomial
transmission. The pandemic altered standard daily working schedule of
otorhinolaryngology physicians in the world. Elective operations such as
rhinologic and otological surgeries are suspended, and novel prevention
strategies were developed to prevent nosocomial transmission during physical
examination and surgery. However, the treatment of emergency diseases like
deep neck infections, epistaxis, tracheostomy, and head and neck cancers are
still going on as expected. COVID-19 associated ARDS is known to require
prolonged intubation and mechanical ventilation. But at the moment, the
postitive effects of performing tracheostomy is not clearly identified on the
outcomes of COVID-19-affected patients. In this study we aimed to review the
literature regarding COVID-19 from an otorhinolaryngology point of view. We
wanted to show how the pandemic affected daily otorhinolaryngology practice
including outpatient clinic, head and cancer treatment, tracheostomy, and
otologic manifestations along with preventive measures. In addition, we aimed
to emphasize olfactory and taste disturbances which are now included in the
COVID19 symptoms.
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OZET

Yeni tip koronaviriis olan SARS-CoV-2 (COVID-19), Cin’de ortaya gikan ve
etiyolojisi tam ortaya konulamayan, siddetli solunum yetmezligi ile seyreden bir
pnoémoni vakasi ile tanimlanmigtir. COVID-19 salgini tim dinyadaki saglik
sistemlerini énemli 6lglide etkilemistir. COVID-19 salgini, Diinya Sagl Orgiitii
tarafindan pandemi olarak kabul edilmistir. SARS-CoV-2 enfeksiyonunun tani ve
tedavisi multidisipliner yaklasim gerektirir. Agilama ve anti-viral tedaviler igin
bircok ¢alisma yurittilmektedir. COVID-19 hastaliginda, baslica semptomlarin
yuksek ates ve kuru oksurik oldugu bilinmektedir. Ayrica koku ve tat alma
bozuklugu gibi semptomlar da tanimlanmistir. Ust solunum yolu ve ilgili
bosluklarin (kulak, paranazal sinusler, oral kavite) SARS-CoV-2 virusi igin
rezervuar oldugu bilinmektedir. Bu nedenle, kulak burun bogaz doktorlari,
hastane enfeksiyonu igin en yiiksek risk gruplarindan birini temsil etmektedir.
Pandeminin, tim dunyadaki kulak burun bogaz hekimlerinin giinlik ¢alisma
programini degistirdigi goriilmektedir. Rinolojik ve otolojik ameliyatlar gibi elektif
operasyonlar askiya alinmis olup, fizik muayene ve cerrahi sirasinda bulasi
onlemek igin yeni stratejiler gelistirilmistir. Bununla birlikte, derin boyun
enfeksiyonlari, burun kanamasi, trakeostomi ve bas ve boyun kanserleri gibi
aciliyet gerektirebilecek hastaliklarin tedavisi hala devam etmektedir. COVID-19
ile iligkili akut solunum yetmezligi tablosunun uzun sireli enttibasyon ve mekanik
ventilasyon gerektirdigi bilinmektedir. Ancak, trakeostomi cerrahisinin bu
hastalarin sag kalimlari tizerindeki etkisi tam olarak bilinmemektedir. Bu
galismada, kulak burun bogaz hastaliklari agisindan COVID-19 ile ilgili literattru
gozden gegirmeyi amagladik.
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INTRODUCTION

The pathobiology of this virus is still incompletely known Since its first outbreak

in Wuhan city of China on December 2019, coronavirus disease 2019 (COVID-19)
pandemic significantly affected the health care systems in the world (1) . The
major symptoms are known to be high fever and dry cough (2,3). Other common
and/or minor symptoms are fatigue, myalgia, dyspnea, sore throat, rhinorrhea,
expectoration, chest pain, headache, diarrhea and nausea-vomiting (2,3).
Recently, new symptoms like olfactory and gustatory dysfunction are defined
(4). Currently there is not a proven specific antiviral treatment agent for COVID-
19. Chloroquine and hydroxychloroquine are used due to their antiviral activity
in vitro (5). There are currently many ongoing studies for possible vaccination
and antiviral therapies for the treatment (6).
Diagnosis and treatment of COVID-19 infection requires multidisciplinary
management including infectious and chest diseases physicians and radiology
doctors (7). However due to necessity or voluntary other physicians including
otolaryngologist are also working in inpatient services or intensive care units
(ICU) regarding COVID19 treatment in the hospitals. Besides, the pandemic
altered standard daily working schedule of otorhinolaryngology physicians in
Turkey and in the world. Elective operations are suspended, and novel
prevention strategies were developed to prevent nosocomial transmission
during physical examination and surgery (8). New guidelines were recommended
for special considerations like how to perform tracheostomy during COVID-19
pandemic (9). In this study we aimed to review the literature regarding COVID-
19 from an otorhinolaryngology point of view. We wanted to show how the
pandemic affected daily otorhinolaryngology practice including outpatient clinic,
head and cancer treatment, tracheostomy, and otologic manifestations along
preventive measures. In addition, we aimed to emphasize olfactory and taste
disturbances which are now included in the COVID19 symptoms.

Viral Transmission and Preventive Measures

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was isolated
as the causative agent following the first case reports of pneumonia with
unknown etiology in Wuhan city, Hubei province, China (10,11). Later the disease
was designated as COVID-19 pandemic by WHO (12). The virus is known to
transmit within air droplets or close contact (13). The epithelium of upper
respiratory tract and related cavities (ear, paranasal sinuses) are known to be
reservoir for COVID19 virus (14). Therefore, otorhinolaryngology physicians are
one of the highest risk groups for nosocomial transmission. In general, elective
examinations and procedures should be reserved during this pandemic period.
However, the treatment of emergency diseases like deep neck infections,
epistaxis, tracheostomy, and head and neck cancers are still going on as
expected. Thus, special prevention methods are recommended for ENT doctors
(8). Appropriate personal protective equipment (PPE) must be provided
according to risk of the examination or procedure. In general, wearing surgical
mask, head cover and gloves, washing hands before and after the treatment and
working with scrubs are adequate if the patient is not infected or suspicious of
bearing COVID-19. In addition to these, wearing disposable surgical scrubs,
medical protective N95/PP3 air mask, eye protection, face shield are
recommended while dealing with infected or suspicious patient or in case of
having close contact with the patients during nasopharyngoscopy, laryngoscopy,
tracheostomy and transoral surgery. Furthermore, powered airway purifying
respirator (PAPR) and negative pressure operation room is preferred if there is
high-risk of contamination like tracheostomy procedure for COVID-19 patients
(8,15,16).

Tracheostomy
COVID-19 is a respiratory disease caused by a novel coronavirus (SARS-CoV-2).
Most of the affected cases are asymptomatic and presents with mild flue like
symptoms. Nevertheless, 15% of cases will have severe illness requiring oxygen
therapy and 5% of patients needs mechanical ventilation (17). Thereby, large and
increasing number of patients are requiring endotracheal intubation and
prolonged ventilator support (18).

During COVID 19 pandemics, there is increasing data on tracheostomy
indications, timing, precautions to be taken, technical considerations etc., and
the are some published guidelines in this topic (17-21).

The tracheostomy is a highly aerosol generating procedure like other airway
opereations and directly exposes the entire surgical team to the viral aerosols
and secretions, thus increasing the risk of transmission to healthcare providers
(17).

Tracheostomy is frequently planned in patients with respiratory failure
requiring prolonged mechanical ventilation and for other condititons such as
airway compromise from head and neck cancer. COVID-19 associated acute
respiratory distress syndrome (ARDS) is known to require prolonged intubation
and mechanical ventilation. But at the moment, the postitive effects of
performing tracheostomy is not clearly identified on the outcomes of COVID-19-
affected patients (22).

Tracheostomy have several advantages such as improved comfort, reduced
sedative and paralytic agents need, reducing death space, better secretion
control and avoiding complications due to prolonged intubation (22). Moreover,
tracheostomy is a useful tool ensuring early ICU discharge and could allow to
observe the patients with ongoing invasive mechanical ventilation (IMV) in
intermediate care units (23).

The timing of tracheostomy remains a controversial issue and data related to
SARS-CoV-2 is limited (24). In general, intubation period longer than 7-10 days is
known to cause increased subglottic stenosis risk. However, the overall risk of
severe, symptomatic tracheal stenosis rates secondary to prolonged intubation
are generally in the 1% to 2% range when modern low-pressure cuffs are utilized
(18,22). In several studies elective thacheostomies are recommended to be
postponed until tests become negative in COVID 19 positive patients (17-21).

The decision to proceed with tracheostomy should involve a multidisciplinary
discussion. When determining the timing of tracheostomy, several factors should
be considered such as viral load, expected survival and technical possibilities
(19). In the patients who have severe illness and requiring mechanical
ventilation, survival was reported to be extremely poor (25,26). It is
recommended that, delaying tracheostomy from 14 days to 21 days following
intubation should be considered to allow sufficient decline in viral load (19). If
the tracheostomy would significantly improve the prognosis of the patients it
should not be delayed regardless of SARS-CoV-2 status (19).

For any elective or semi-elective procedure, preoperative COVID 19 testing is
recommendanded (17). Performing 48 hours apart two tests may be necessary
to increase safety because of false negative rate of the tests (20). In general, it is
advised to avoid performe tracheostomy in COVID 19 patients who are still
infectious. But this should be considered if the endotracheal tube is insufficient
to provide suitable airway. The risks and benefits of the tracheostomy procedure
should be discussed for each case indivudually (17). In COVID-19 positive
patients, the use of PPE with powered air purifying respirators (PAPRs) (27) is
recommendanded during tracheostomy procedure (17). N95 masks alone may
not be sufficient according to the experiences in Singapore (28). But PAPRs have
some limitations; limited availability, reduced ability to hear communication
during the procedure, and inability to wear a headlight is not suitable for
emergent situations (17,29).

During this pandemic, while performing tracheostomy in COVID-19 negative
patients, it is recommended to wear N-95 masks and full facial/neck protection
by the surgical team. Because, there is high risk level of viral contamination in
airway surgery and negative results does not exclude the possibility of COVID-19
(17).

Emergent intubation or tracheostomy may be required in acute upper airway
obstructions. These patients shuld be considered as if infected with COVID-19.
(21). Intubation should be performed by most skilled person available to
maximize initial attemp success (30). Likewise the most experienced surgeon
available should perform tracheostomy. Reducing unnecessery team members is
important to limit potential spread of disease (17). Awake tracheotomy and
cricothyroidotomy have very high risk for spread of viral aerosols and should be
avoided if possible (19).

Procedural considerations for elective/emergent tracheostomies: (17-21,29)

- Open tracheotomy is preferred to percutaneous tracheotomy

- Perform procedure on general anesthesia or use paralytic agents to
avoid caughing

- Limit use of suction and electric cautery

- Use non-fenestrated and cuffed and appropriate sized tracheotomy
tube

- Be careful to avoid damage endotracheal tube cuff
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- Stop ventilatation, before tracheal incision and perform rapid and
accurate tube insetion and early inflate the cuff

- Attach anesthetic circuit to the tracheostomy tube and ventilate
gently for minimize cuff leak

- Confirm the absence of cuff leak

- Secure tube to avoid decannulation (eg suture the tube to the skin)

If possible, tracheostomy should be performed in a negative-pressure ICU
room to avoid transporting patients through the hospital to the operating room
(29).Posttracheostomy management have some considerations for COVID 19
patients. Closed circuit airway and closed suctioning system should be choosen.
If possible high-efficiency particulate absorbing (HEPA) filtered heat moisture
exchangers (HME) should be used for prevention aerososlization (18). Changing
tracheostomy tube should be postponed exept cuff failure or emergent
situations (18).

In conclusion, tracheostomy indications, timing and technichal details should
be carefully considered during the pandemic. If clinically appropriate,
trachesotomy procedures sould be delayed until viral load decreases.
Aproppriate PPE usage, including N-95 mask and PAPR is recommended for all
procedures.

Head & Neck Cancer Treatment

Regarding comorbidities accompanying with COVID-19 malignancies have the
highest risk of disease progression and complications (31). Therefore, COVID-19
positive cancer patients should be primarily treated for the COVID-19 disease
and complications. If available testing for COVID-19 must be performed for newly
diagnosed head and cancer patients before the definitive treatment. Head and
neck mucosal surfaces are known to carry high viral load (14). Viral aerosolization
may occur during examinations and operations which may cause viral
transmission (14,32). Therefore, elective surgeries in head and neck region like
pleomorphic adenoma of parotid gland may be deferred (33). Despite all these
measures the treatment of most head and neck cancers cannot be delayed.
Otherwise it may cause disease progression which may negatively affect disease
morbidity and mortality. Multi-disciplinary meetings are crucial for decision
making in cancer treatment (34). Therefore, we are continuing our weekly multi-
disciplinary head and neck cancer councils with teleconference in our
department for decision making whether the patient will be treated with surgery
or chemoradiation. We are recommending radiotherapy for early stage larynx
carcinoma, surgery for oral cavity cancers and T4 larynx carcinoma as compatible
with NCCN guidelines (35). Broady et al. performed a questionnaire for the head
and surgeons to analyze the possible changes in head and neck cancer practice
in the current COVID-19 pandemic. In general, the responders recommend
surgery for oral cavity cancers and radiotherapy for early stage glottic cancers
(36). Recently a consortium of head and neck surgeons from MD Anderson
Cancer Center published a guideline regarding the management of head and
neck cancers during this pandemic period (37). According to this guideline, non-
surgical treatment may must be considered for T1-3 stage larynx and HPV
positive oropharyngeal squamous cell carcinoma (SCC) with radiotherapy or
chemoradiation. However, T4 larynx carcinoma with cartilage invasion and oral
cavity cancers are recommended to be treated primarily with surgery. Rotational
or free flaps are occasionally required for reconstruction of locally advanced
head and neck cancers. Rotational flaps rather than free flaps may be utilized in
the current outbreak (38,39). In addition, before-mentioned preventive
measures in this paper must be ensured for head and neck cancer operations.

Olfactory and gustatory dysfunction
Post-viral anosmia is not a new symptom in the otolaryngology. A viral infection
comprises about 40% of anosmia etiology in adult patients (40). The prevalence
of severe olfactory dysfunction is estimated to be around 5% in the population
and the risk is higher in elderly patients and males (41-43). However, in a
questionnaire study, both olfactory and gustatory dysfunctions were more
common in female COVID-19 patients (44). A study that based on objective tests
reported lower smell and taste scores in elderly COVID-19 patients (45).

Many viruses such as rhinovirus, Epstein-Barr virus, parainfluenza cause
mechanical obstruction by mucosal inflammation and nasal discharge
(rhinorrhea) and these end up with olfactory dysfunction (46,47).

Suziki et al. revealed that coronaviruses could be found in the nasal discharge
of the patients with olfactory dysfunction (46). However, COVID-19-associated
olfactory disorder has a different pathogenesis which may occur without
rhinorrhea (44,45) Lechien et al., showed the absence of rhinorrhea and nasal
congestion complaints in 79.7% of the COVID-19 patients with anosmia or
hyposmia (44).

There were fewer olfactory and gustatory complaints in Chinese patients. In
the study by Mao et al., they observed that olfactory and taste disorders were
particularly rare in Chinese population. They investigated for any neurologic
dysfunction in 214 COVID-19 patients, anosmia and aguesia were detected in
5.1% and 5.6% of the patients, respectively (48). In contrast, the series reported
from Europe revealed a very high frequency of chemosensitive disorders in
patients with COVID-19 (44,49-51). In the studies conducted with European
patients, they frequently observed these symptoms in the early stages of the
disease, moreover these may be the only clinical symptom of COVID-19 (44,50).
They claimed that, these chemosensitive disorders may be the initial signs,
especially in the asymptomatic patients (44,49-51). Vaira et al. drew attention to
the early appearance of these symptoms which usually occur within the first 5
days after clinical onset. Moreover, they supposed that sudden unset of the loss
of these sensations within 24 to 48 hours are very suspicious clinical features
(45). These chemosensitive disorders are supposed to emerge before the main
symptoms such as chough and fever. As these are the first signs in asymptomatic
patients, healthcare workers must be aware and alarmed for early recognition of
these symptoms to break the spread of the infection.

Almost all the COVID-19 studies investigating odor and taste disorders are
based on medical history or clinical observation. To our knowledge taste and
smell functions were evaluated with psycho-physiological objective tests only in
one study (45). In this study, there was no objective information regarding the
functional capacity of the smell and taste functions of the patients in the period
prior to infection as expected. They included 72 patients without smell and taste
dysfunctions prior to the infection. They excluded patients with psychiatric,
neurological diseases and who received surgery or radiotherapy in the nasal or
oral cavity. They observed that 73.6% of patients reported at least one of these
chemosensitive disorders during the course of the infection (45). The anamnestic
and observational studies revealed relatively higher rates of smell and taste
disturbance compared to the study based on objective evaluations (44,49-51).
Moreover, the recovery rates were lower in the objective evaluations than the
questionnaire studies (44,45,49,51). These can be explained by the fact that
patients could not notice mild symptoms. In a questionnaire study by Lechien et
al., they included 357 patients and found the rates of olfactory dysfunction and
gustatory disorder to be 85.6% and 88.8%, respectively. Also, there was a
positive association between olfactory and gustatory dysfunction (44). However
the high olfactory and gustatory dysfunction ratios revealed in this study was
criticized and attributed to questionnaire that was used to determine olfactory
disorder (52). In the literature review, the authors did not find a relationship
between the severity of chemosensitive disorder and the clinical course of
pulmonary disease (44,45). However, Mao et al. suggested that clinicians should
suspect for severe acute respiratory syndrome in case of patients with neurologic
manifestations (48). They categorized neurologic manifestations in 3 classes:
central nervous system manifestations (dizziness, headache, impaired
consciousness, acute cerebrovascular disease, ataxia, and seizure), peripheral
nervous system manifestations (taste impairment, smell impairment, vision
impairment, and nerve pain), and skeletal muscular injury manifestations, and
observed that 78 patients (36.4%) had at least one of these neurologic
manifestations (48). Since it is a new type of SARS-Corona virus, the clear
relationship between COVID-19 and smell and taste disorders has not been
clearly elucidated yet. Considering other coronavirus studies, these symptoms
may reveal the neurotropic features of the COVID-19 (45). Anosmia, also known
as smell blindness, was present in 79.6% of COVID-19 patients who reported
olfactory dysfunction (44). Viruses could invade olfactory bulb and central
nervous system through infecting peripheral neurons (53). Netland et al.
demonstrated that SARS-CoV may enter the brain through the olfactory bulb,
that leads to rapid neural spread and may cause neuronal death (54). Electron
microscopy, immunohistochemistry and PCR examinations showed the presence
of SARS-CoV in brain samples in the autopsy (55).
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This feature of the virus may also play a role in the sudden respiratory failure of
the COVID-19 patients (56).

Spontaneous recovery rates have been presented ranging from 32% to 67% in
the literature (57,58). Lechien et al. observed that 72.6% of patients who
reported that their olfactory function improved, recovered olfactory function
within the first 8 days following the resolution of the disease (44). Systemic
steroids are beneficial to enhance olfactory functions in the patients with post-
viral anosmia but topical steroids are not (59). Considering the current WHO
guideline for COVID-19, steroids must not be prescribed in the first two weeks
for the treatment of olfactory dysfunction (60). Steroid application in the initial
period of the COVID-19 may cause serious respiratory disease (61). The
effectiveness of alternative treatments such as vitamin A, Omega-3 and alpha
lipoic acid cloud be topics of further investigation for the COViD-19 patients with
olfactory dysfunction (62-64).

Otologic concerns in COVID-19 pandemic

Otologic Manifestations

There is a continuous respiratory mucosal lining between nasopharynx, and the
middle ear and mastoid cells through the eustachian tube. During upper
respiratory infections various respiratory viruses were isolated in the middle ear
effusions which were highly correlated with nasopharyngeal specimens (65).
Although there is no evidence to date that the novel SARS CoV-2 virus involves
the respiratory epithelium of the middle ear and mastoid cells, former
coronavirus strains were isolated in middle ear cavity during acute otitis media
(66). Therefore, it makes sense to expect SARS CoV-2 may also invade to these
spaces. The viral load of SARS CoV-2 in the middle ear is important in two ways.
It can lead to infections in the middle ear, and more importantly, it has the
potential to cause viral shading during autological examination or surgery.
Recently, a COVID-19 case who presented with acute otitis media and did not
demonstrate any classical features of the disease was presented (67). The
presence of the virus in the middle ear effusion was not confirmed in this case,
but it is reasonable to associate the middle ear infection with the isolates in the
nasopharynx.

Apart from conductive hearing loss caused by the middle ear effusion secondary
to respiratory infections, several viral infections may induce different types of
hearing losses by various mechanisms. Viruses may damage the cochlear
structures like hair cells directly or by inducing a host immune-mediated cascade
and cause sensorineural hearing loss (68). Retro-cochlear involvement is also
possible by neurotrophic viruses like herpes zoster virus (69). Although the
involvement of the central nervous system with SARS CoV is well established, the
neurotrophic potential of the SARS CoV-2 remains to be determined (54). But as
in the former SARS CoV, the novel SARS CoV-2 also enters into human host cells
by angiotensin-converting enzyme 2 (ACE2) receptor which is also expressed in
human glial cells and neurons which make these neural structures a potential
target for the novel virus (70). There is no information about the retro-cochlear
involvement of the novel SARS CoV-2 in the current literature. A case of
concomitant sensorineural hearing loss with COVID-19 was reported recently
(71). The authors hypothesized that involvement of the brainstem may be a
possible cause of sensorineural hearing loss in this case. The audiological data of
the patient was not presented and there was no certain evidence about the
etiology of the hearing loss, but it is relatable that SARS CoV-2 is a possible cause
of cochlear and retrocochlear damage. Hearing profiles of the asymptomatic
SARS CoV-2 patients were documented in a recent study (68). The high frequency
pure-tone thresholds as well as the TEOAE amplitudes were significantly worse
in the PCR positive asymptomatic patients compared to healthy individuals.
These findings may indicate an intracochlear damage, particularly comprising the
cochlear hair cells. Hypoacusis was reported in 1.37% of the patients in a large
series of COVID-19 infection (72). There was no information about the type of
hearing loss and audiologic data was not presented in these cases. The
mechanism of the hearing loss and the long-term prognosis of hearing in COVID-
19 cases require further investigation.

Nervous system manifestations are common in COVID-19 with a dominance of
central pathologies rather than peripheral disease (73). Besides the olfactory
bulb, involvement of the peripheral cranial nerves was rarely reported in COVID-
19 cases. Although the most common neurologic manifestation is dizziness,
peripheral vertigo was never reported in COVID-19 cases to date.

Bell’s Palsy associated with COVID-19 was reported in two cases: one was
accompanying Guillain—Barré Syndrome and the remainder had no additional
symptoms (74,75).

Steroid Therapy

Steroids are commonly used in sudden sensorineural hearing loss and idiopathic
facial nerve palsy in otolaryngology practice. But because of their
immunosuppressant potential there is tendency in the current literature to avoid
from steroid therapies in common otolaryngology urgencies during the
pandemic. Although steroids have been used in infectious diseases including
SARS CoV to reduce the severity of inflammatory damage, there are studies that
claim steroids did not benefit in the treatment of COVID-19 and high dose steroid
use may even cause a worse outcome (76,77). In these circumstances, unlike the
routine practice, systemic steroid use should be avoided in COVID-19 patients
with indications such as sudden hearing loss or facial paralysis due to the
possibility of worsening the existing disease.

An important question to be answered is, whether steroid use makes patients
prone to COVID-19 or not. Steroid induced immune suppression is not an acute
complication. Approximately 14 days of therapy with 2 mg/kg/day of
prednisolone or prednisone is required for the development of immune
suppression. Shorter courses of steroid therapies are not associated with
immune suppression (78). Thus, one can theorize that short time use of steroids
do not increase susceptibility to COVID-19. But we still recommend limiting the
use of systemic steroids because of the high rate of asymptomatic COVID-19
cases and the low reliability of the diagnostic tests in order to avoid from
exacerbating or worsening a possible asymptomatic infection. Intratympanic
steroid injection is a good alternative to systemic steroids in the treatment of
sudden sensorineural hearing loss and might be preferred during the current
pandemic. After intratympanic injection patients are asked to avoid swallowing
and spitting their saliva in routine practice, but spitting must be avoided as it may
generate aerosol which may cause a viral spread during the pandemic.
Unfortunately, there is not such an alternative treatment for idiopathic facial
palsy. Some authors suggest to limit the use of systemic steroids to severe forms
of facial palsy (House-Brackman Grade 5-6) while others argue to avoid systemic
use of steroid for facial palsy of any grade (79,80). We think, after a precise
information about the benefits and risks of systemic steroid treatment given and
written consent is obtained, systemic steroids can be used in high grades of
peripheral facial palsy or if a progression is encountered during the follow-up,
but in only patients who are not suspected to be infected with SARS CoV-2. The
effect of short course of systemic steroid treatment on COVID-19 are yet to be
examined. Further investigations as well as development of more reliable and
accessible diagnostic tests will be decisive in our position to use of systemic
steroids in the routine otolaryngology practice in the following period.

Considerations About Otologic Surgery

The exposure risk during otologic surgeries is uncertain and require further
investigation but a considerable viral load is expectable in the middle ear and
mastoid air cells of COVID-19 patients which pose a high risk of virus transmission
during otologic surgeries. There is a consensus on cancellation or postponement
of elective cases in the literature during the pandemic (80-82). Fortunately, most
of the otologic diseases progress slowly, and are diagnosed way earlier before
leading to a life-threatening complication. Nevertheless, occasional cases may
require urgent surgery. In case of asymptomatic COVID-19 cases or false negative
testing, the anesthetic procedure and mechanical ventilation may worsen the
infectious status. Therefore, it is important to define the priorities in otologic
surgery to protect the medical staff and the patient during the pandemic.

The most common urgencies among otologic diseases are complications of
otitis media with or without cholesteatoma. An initial intravenous antibiotic
therapy may be trialed in acute mastoiditis but if there is no response or a
progression is observed then a surgical intervention is unavoidable. Acute
mastoiditis with subperiostal abscess, cholesteatoma complicated with facial
palsy or intracranial complications are high priority otologic concerns and require
urgent intervention (80,81). A delay for testing may be acceptable in selected
cases. Cochlear implantation except in the postmeningitic cases with fibrosing
labyrinthitis and any other hearing implants as well as uncomplicated chronic
otitis with or without cholesteatoma should not be regarded as urgent and
postponed.

™~
@\



Review / Derleme

GMJ 2020; 31: 276-282
Sahin et al.

Pediatric cochlear implant candidates with pre-lingual profound sensorineural
hearing loss are of great concern and have the priority among these cases. As
soon as the course of the pandemic allows, a new treatment strategy must be

Table 1: Priority categorization of otologic surgeries during the Covid-19 pandemic

adapted for these patients to avoid unintended consequences in auditory-verbal
outcome and communication skills. Priorities in otologic surgery are summarized
in Table 1.

Urgent
-Acute mastoiditis unresponsive to IV antibiotics

-Intracranial and extracranial complications of otitis media with or without

cholesteatoma
-Perilymph fistula and SNHL due to barotrauma

-Immediate onset complete facial palsy due to otic capsule violating temporal bone

fracture

-Postmeningitic cochlear implantation in patients with fibrosing labyrinthitis
Semiurgent

-Postmeningitic cochlear implantation in patients without fibrosing labyrinthitis
-Malignancies of the temporal bone

-Unknown onset complete facial palsy due to otic capsule sparing temporal bone

fracture without an evidence of total denervation in elecrophysiologic tests
Semielective

-Pediatric cochlear implantation for pre-lingual profound SNHL
-Cholesteatoma with persistant infection or progression
-Persistent bilateral otitis media with effusion in children
Elective

-Adult cochlear implantation

-BAHA, middle ear implants

-Dry tympanic membrane perforation

-Stable tympanic retraction pockets

-Stapes surgery

-Ossiculoplasty

Scheduling

Within 48-72 hours

Maybe delayed up to 1 month

Maybe delayed up to 3-6 months.

Close follow-up

Adapt the treatment strategy according to the course of
outbreak and updated literature

Postpone surgery until the resolution of the outbreak

An important concern in otologic surgery is whether powered instrumentation
is required or not, to perform the procedure. Drilling cause significant
aerosolization of the bone and other tissues which may contain viruses and may
yield to a viral transmission (83). Therefore, drilling the mastoid must be avoided
if possible. A hammer and gouge mastoidectomy may be performed instead of
using drills in acute mastoiditis. When drilling is inevitable, patients must be
tested for COVID-19 prior to surgery when possible and a strict isolation must be
sustained until the time of surgery. If there is no time for testing or the patient is
already COVID-19 positive, use of enhanced personal protective equipment (N95
respirator plus face shield or preferably powered air-purifying respirator) by all
medical staff in the operating room is of great concern (81).

CONCLUSION

In  conclusion the COVID-19 pandemic significantly affected routine
otorhinolaryngology daily practice. The appropriate preventive measures are
very important especially during laryngoscopy and tracheostomy procedures
which poses a great risk for disease contamination. During pandemic,
tracheostomy indications and timing should be carefully considered.
Radiotherapy may be chosen in early stage larynx cancer treatment. However
surgical excision is still the main preferred modality for the treatment of oral
cavity cancers in this pandemic period. Olfactory and taste dysfunctions are now
a well-defined symptoms of COVID-19. There is also an increasing data regarding
otological manifestations of COVID-19 and recommendations for otological
surgery during pandemic period.

Conflict of interest
No conflict of interest was declared by the authors.

REFERENCES

1.Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Zet al. Clinical course and risk factors for
mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet 2020;395:1054-62.

2.Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JXet al. Clinical Characteristics of
Coronavirus Disease 2019 in China. N Engl J Med 2020;382:1708-20.

3.Zhu J, Zhong Z, Ji P, Li H, Li B, Pang Jet al. Clinicopathological characteristics of
8697 patients with COVID-19 in China: a meta-analysis. Fam Med Community
Health 2020;8.

4.Tong JY, Wong A, Zhu D, Fastenberg JH, Tham T. The Prevalence of Olfactory
and Gustatory Dysfunction in COVID-19 Patients: A Systematic Review and Meta-
analysis. Otolaryngol Head Neck Surg 2020:194599820926473.

5.Meo SA, Klonoff DC, Akram J. Efficacy of chloroquine and hydroxychloroquine
in the treatment of COVID-19. Eur Rev Med Pharmacol Sci 2020;24:4539-47.
6.Ahn DG, Shin HJ, Kim MH, Lee S, Kim HS, Myoung Jet al. Current Status of
Epidemiology, Diagnosis, Therapeutics, and Vaccines for Novel Coronavirus
Disease 2019 (COVID-19). J Microbiol Biotechnol 2020;30:313-24.

7.Liu J, Liu S. The management of coronavirus disease 2019 (COVID-19). J Med
Virol 2020.

8.Xu K, Lai X, Liu Z. Suggestions on the prevention of COVID-19 for health care
workers in department of otorhinolaryngology head and neck surgery. World J
Otorhinolaryngol Head Neck Surg 2020.

9.Takhar A, Walker A, Tricklebank S, Wyncoll D, Hart N, Jacob Tet al.
Recommendation of a practical guideline for safe tracheostomy during the
COVID-19 pandemic. Eur Arch Otorhinolaryngol 2020.

10..Phelan AL, Katz R, Gostin LO. The Novel Coronavirus Originating in Wuhan,
China: Challenges for Global Health Governance. JAMA 2020.

11.Coronaviridae Study Group of the International Committee on Taxonomy of
V. The species Severe acute respiratory syndrome-related coronavirus:
classifying 2019-nCoV and naming it SARS-CoV-2. Nat Microbiol 2020;5:536-44.
12.Kakodkar P, Kaka N, Baig MN. A Comprehensive Literature Review on the
Clinical Presentation, and Management of the Pandemic Coronavirus Disease
2019 (COVID-19). Cureus 2020;12:e7560.

13.Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Yet al. Early Transmission Dynamics
in Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N Engl J Med
2020;382:1199-207.

14.Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Zet al. SARS-CoV-2 Viral Load
in Upper Respiratory Specimens of Infected Patients. N Engl J Med
2020;382:1177-9.

15.Zhao C, Viana A, Jr., Wang Y, Wei HQ, Yan AH, Capasso R. Otolaryngology
during COVID-19: Preventive care and precautionary measures. Am J Otolaryngol
2020:102508.

&)
00
@\



Review / Derleme

GMJ 2020; 31: 276-282
Sahin et al.

16.Chan JYK, Wong EWY, Lam W. Practical Aspects of Otolaryngologic Clinical
Services During the 2019 Novel Coronavirus Epidemic: An Experience in Hong
Kong. JAMA Otolaryngol Head Neck Surg 2020.

17.Sommer DD, Engels PT, Weitzel EK, Khalili S, Corsten M, Tewfik MAet al.
Recommendations from the CSO-HNS taskforce on performance of tracheotomy
during the COVID-19 pandemic. Journal of otolaryngology - head & neck surgery
= Le Journal d'oto-rhino-laryngologie et de chirurgie cervico-faciale 2020;49:23.
18.Miles BA, Schiff B, Ganly I, Ow T, Cohen E, Genden Eet al. Tracheostomy during
SARS-CoV-2 pandemic: Recommendations from the New York Head and Neck
Society. Head & neck 2020.

19.David AP, Russell MD, El-Sayed IH, Russell MS. Tracheostomy guidelines
developed at a large academic medical center during the COVID-19 pandemic.
Head & neck 2020.

20.Heyd CP, Desiato VM, Nguyen SA, O'Rourke AK, Clemmens CS, Awad Mlet al.
Tracheostomy protocols during COVID-19 pandemic. Head & neck 2020.
21.Skoog H, Withrow K, Jeyarajan H, Greene B, Batra H, Cox Det al. Tracheotomy
in the SARS-CoV-2 pandemic. Head & neck 2020.

22.Mattioli F, Fermi M, Ghirelli M, Molteni G, Sgarbi N, Bertellini Eet al.
Tracheostomy in the COVID-19 pandemic. European archives of oto-rhino-
laryngology : official journal of the European Federation of Oto-Rhino-
Laryngological Societies 2020.

23.Alhazzani W, Moller MH, Arabi YM, Loeb M, Gong MN, Fan Eet al. Surviving
Sepsis Campaign: Guidelines on the Management of Critically Il Adults with
Coronavirus Disease 2019 (COVID-19). Critical care medicine 2020.

24.Andriolo BN, Andriolo RB, Saconato H, Atallah AN, Valente O. Early versus late
tracheostomy for critically ill patients. The Cochrane database of systematic
reviews 2015;1:CD007271.

25.Yang X, Yu Y, Xu J, Shu H, Xia J, Liu Het al. Clinical course and outcomes of
critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-
centered, retrospective, observational study. The Lancet. Respiratory medicine
2020;8:475-81.

26.Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu Set al. Risk Factors Associated With Acute
Respiratory Distress Syndrome and Death in Patients With Coronavirus Disease
2019 Pneumonia in Wuhan, China. JAMA internal medicine 2020.

27.Roberts V. To PAPR or not to PAPR? Canadian journal of respiratory therapy :
CJRT = Revue canadienne de la therapie respiratoire : RCTR 2014;50:87-90.
28.Wong J, Goh QY, Tan Z, Lie SA, Tay YC, Ng SYet al. Preparing for a COVID-19
pandemic: a review of operating room outbreak response measures in a large
tertiary hospital in Singapore. Canadian journal of anaesthesia = Journal canadien
d'anesthesie 2020.

29.Portugal LG, Adams DR, Baroody FM, Agrawal N. A Surgical Safety Checklist
for Performing Tracheotomy in Patients with Coronavirus Disease 19.
Otolaryngology--head and neck surgery : official journal of American Academy of
Otolaryngology-Head and Neck Surgery 2020:194599820922981.

30.Cheung JC, Ho LT, Cheng JV, Cham EYK, Lam KN. Staff safety during emergency
airway management for COVID-19 in Hong Kong. The Lancet. Respiratory
medicine 2020;8:e19.

31.Guan WJ, Liang WH, Zhao Y, Liang HR, Chen ZS, Li YMet al. Comorbidity and
its impact on 1590 patients with Covid-19 in China: A Nationwide Analysis. Eur
Respir J 2020.

32.Crosby DL, Sharma A. Evidence-Based Guidelines for Management of Head
and Neck Mucosal Malignancies during the COVID-19 Pandemic. Otolaryngol
Head Neck Surg 2020:194599820923623.

33.Fakhry N, Schultz P, Moriniere S, Breuskin I, Bozec A, Vergez Set al. French
consensus on management of head and neck cancer surgery during COVID-19
pandemic. Eur Ann Otorhinolaryngol Head Neck Dis 2020.

34.Gupta A, Arora V, Nair D, Agrawal N, Su YX, Holsinger Cet al. Status and
strategies for the management of head and neck cancer during COVID-19
pandemic: Indian Scenario. Head Neck 2020.

35.Shah BA, Qureshi MM, Jalisi S, Grillone G, Salama A, Cooley Tet al. Analysis of
decision making at a multidisciplinary head and neck tumor board incorporating
evidence-based National Cancer Comprehensive Network (NCCN) guidelines.
Pract Radiat Oncol 2016;6:248-54.

36.Brody RM, Albergotti WG, Shimunov D, Nicolli E, Harris BN, Bur AM. Changes
in Head and Neck Oncologic Practice During the COVID-19 Pandemic. Head Neck
2020.

37.Head A, Neck Surgery Treatment Guidelines C, Maniakas A, Jozaghi Y, Zafereo
ME, Sturgis EMet al. Head and neck surgical oncology in the time of a pandemic:
Subsite-specific triage guidelines during the COVID-19 pandemic. Head Neck
2020.

38.Patel RJ, Kejner A, McMullen C. Early institutional head and neck oncologic
and microvascular surgery practice patterns across the United States during the
SARS-CoV-2 (COVID19) pandemic. Head Neck 2020.

39.Wu V, Noel CW, Forner D, Zhang ZJ, Higgins KM, Enepekides DlJet al.
Considerations for head and neck oncology practices during the coronavirus
disease 2019 (COVID-19) pandemic: Wuhan and Toronto experience. Head Neck
2020.

40.Welge-Lussen A, Wolfensberger M. Olfactory disorders following upper
respiratory tract infections. Adv Otorhinolaryngol 2006;63:125-32.
41.Bramerson A, Johansson L, Ek L, Nordin S, Bende M. Prevalence of olfactory
dysfunction: the skovde population-based study. Laryngoscope 2004;114:733-7.
42.Stogbauer J, Wirkner K, Engel C, Moebus S, Pundt N, Teismann Het al.
Prevalence and risk factors of smell dysfunction - a comparison between five
German population-based studies. Rhinology 2020;58:184-91.

43.Wang X, Zhang C, Xia X, Yang Y, Zhou C. Effect of gender on odor identification
at different life stages: a meta-analysis. Rhinology 2019;57:322-30.

44.Lechien JR, Chiesa-Estomba CM, De Siati DR, Horoi M, Le Bon SD, Rodriguez
Aet al. Olfactory and gustatory dysfunctions as a clinical presentation of mild-to-
moderate forms of the coronavirus disease (COVID-19): a multicenter European
study. Eur Arch Otorhinolaryngol 2020.

45.Vaira LA, Deiana G, Fois AG, Pirina P, Madeddu G, De Vito Aet al. Objective
evaluation of anosmia and ageusia in COVID-19 patients: Single-center
experience on 72 cases. Head Neck 2020.

46.Suzuki M, Saito K, Min WP, Vladau C, Toida K, Itoh Het al. Identification of
viruses in patients with postviral olfactory dysfunction. Laryngoscope
2007;117:272-7.

47.van Riel D, Verdijk R, Kuiken T. The olfactory nerve: a shortcut for influenza
and other viral diseases into the central nervous system. J Pathol 2015;235:277-
87.

48.Mao L, Wang M, Chen S, He Q, Chang J, Hong Cet al. Neurological
Manifestations of Hospitalized Patients with COVID-19 in Wuhan, China: a
retrospective case series study. medRxiv 2020:2020.02.22.20026500.

49.Vaira LA, Salzano G, Deiana G, De Riu G. Anosmia and Ageusia: Common
Findings in COVID-19 Patients. Laryngoscope 2020.

50.Gane SB, Kelly C, Hopkins C. Isolated sudden onset anosmia in COVID-19
infection. A novel syndrome? Rhinology 2020.

51.Giacomelli A, Pezzati L, Conti F, Bernacchia D, Siano M, Oreni Let al. Self-
reported olfactory and taste disorders in SARS-CoV-2 patients: a cross-sectional
study. Clin Infect Dis 2020.

52.Passali GC, Bentivoglio AR. Comment to the article "Olfactory and gustatory
dysfunctions as a clinical presentation of mild-to-moderate forms of the
coronavirus disease (COVID-19): a multicenter European study". Eur Arch
Otorhinolaryngol 2020.

53.Koyuncu OO, Hogue IB, Enquist LW. Virus infections in the nervous system.
Cell Host Microbe 2013;13:379-93.

54.Netland J, Meyerholz DK, Moore S, Cassell M, Perlman S. Severe acute
respiratory syndrome coronavirus infection causes neuronal death in the
absence of encephalitis in mice transgenic for human ACE2. J Virol 2008;82:7264-
75.

55.Gu J, Gong E, Zhang B, Zheng J, Gao Z, Zhong Yet al. Multiple organ infection
and the pathogenesis of SARS. J Exp Med 2005;202:415-24.

56.Li YC, Bai WZ, Hashikawa T. The neuroinvasive potential of SARS-CoV2 may
play a role in the respiratory failure of COVID-19 patients. J Med Virol 2020.
57.Reden J, Mueller A, Mueller C, Konstantinidis I, Frasnelli J, Landis BNet al.
Recovery of olfactory function following closed head injury or infections of the
upper respiratory tract. Arch Otolaryngol Head Neck Surg 2006;132:265-9.
58.Duncan HJ, Seiden AM. Long-term follow-up of olfactory loss secondary to
head trauma and upper respiratory tract infection. Arch Otolaryngol Head Neck
Surg 1995;121:1183-7.

59.Heilmann S, Huettenbrink KB, Hummel T. Local and systemic administration
of corticosteroids in the treatment of olfactory loss. Am J Rhinol 2004;18:29-33.
60.https://www.who.int/docs/default-source/coronaviruse/clinical-
management-of-novel-cov.pdf.

—

00
N


https://www.who.int/docs/default-source/coronaviruse/clinical-management-of-novel-cov.pdf
https://www.who.int/docs/default-source/coronaviruse/clinical-management-of-novel-cov.pdf

Review / Derleme

GMJ 2020; 31: 276-282
Sahin et al.

61.Hopkins C, Surda P, Kumar N. Presentation of new onset anosmia during the
COVID-19 pandemic. Rhinology 2020.

62.Hummel T, Heilmann S, Huttenbriuk KB. Lipoic acid in the treatment of smell
dysfunction following viral infection of the upper respiratory tract. Laryngoscope
2002;112:2076-80.

63.Yan CH, Rathor A, Krook K, Ma Y, Rotella MR, Dodd RLet al. Effect of Omega-
3 Supplementation in Patients With Smell Dysfunction Following Endoscopic
Sellar and Parasellar Tumor Resection: A Multicenter Prospective Randomized
Controlled Trial. Neurosurgery 2020.

64.Sorokowska A, Drechsler E, Karwowski M, Hummel T. Effects of olfactory
training: a meta-analysis. Rhinology 2017;55:17-26.

65.Sawada S, Okutani F, Kobayashi T. Comprehensive Detection of Respiratory
Bacterial and Viral Pathogens in the Middle Ear Fluid and Nasopharynx of
Pediatric Patients With Acute Otitis Media. Pediatr Infect DisJ 2019;38:1199-203.
66.Pitkaranta A, Virolainen A, Jero J, Arruda E, Hayden FG. Detection of
rhinovirus, respiratory syncytial virus, and coronavirus infections in acute otitis
media by reverse transcriptase polymerase chain reaction. Pediatrics
1998;102:291-5.

67.Fidan V. New type of corona virus induced acute otitis media in adult. Am J
Otolaryngol 2020:102487.

68.Mustafa MWM. Audiological profile of asymptomatic Covid-19 PCR-positive
cases. Am J Otolaryngol 2020:102483.

69.Abramovich S, Prasher DK. Electrocochleography and brain-stem potentials in
Ramsay Hunt syndrome. Arch Otolaryngol Head Neck Surg 1986;112:925-8.
70.Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19 Virus Targeting
the CNS: Tissue Distribution, Host-Virus Interaction, and Proposed Neurotropic
Mechanisms. ACS Chem Neurosci 2020;11:995-8.

71.Sriwijitalai W, Wiwanitkit V. Hearing loss and COVID-19: A note. Am J
Otolaryngol 2020:102473.

72.Chen Q, Zheng Z, Zhang C, Zhang X, Wu H, Wang Jet al. Clinical characteristics
of 145 patients with corona virus disease 2019 (COVID-19) in Taizhou, Zhejiang,
China. Infection 2020.

73.Mao L, Jin H, Wang M, Hu Y, Chen S, He Qet al. Neurologic Manifestations of
Hospitalized Patients With Coronavirus Disease 2019 in Wuhan, China. JAMA
Neurol 2020.

74.Wan Y, Cao S, Fang Q, Wang M, Huang Y. Coronavirus disease 2019
complicated with Bell’s palsy: a case report: Research Square, 2020.

75.Toscano G, Palmerini F, Ravaglia S, Ruiz L, Invernizzi P, Cuzzoni MGet al.
Guillain-Barre Syndrome Associated with SARS-CoV-2. N Engl J Med 2020.
76.Booth CM, Matukas LM, Tomlinson GA, Rachlis AR, Rose DB, Dwosh HAet al.
Clinical features and short-term outcomes of 144 patients with SARS in the
greater Toronto area. JAMA 2003;289:2801-9.

77.Russell CD, Millar JE, Baillie JK. Clinical evidence does not support
corticosteroid treatment for 2019-nCoV lung injury. Lancet 2020;395:473-5.
78.Rieder MJ. The child with multiple short courses of steroid therapy. Paediatr
Child Health 2003;8:226.

79.Herman P, Vincent C, Winkler CP, Loundon N, Couloigner V, Tankere Fet al.
Corticosteroid therapy in ENT in the context of the COVID-19 pandemic.
European Annals of Otorhinolaryngology, Head and Neck Diseases 2020.
80.Topsakal V, Van Rompaey V, Kuhweide R, Garin P, Barbara M, Li Yet al.
Prioritizing otological surgery during the COVID-19 Pandemic. B-ENT 2020;10.
81.Saadi RA, Bann DV, Patel VA, Goldenberg D, May J, Isildak H. A Commentary
on Safety Precautions for Otologic Surgery during the COVID-19 Pandemic.
Otolaryngol Head Neck Surg 2020:194599820919741.

82.Bann DV, Patel VA, Saadi R, Goyal N, Gniady JP, McGinn JDet al. Best Practice
Recommendations for Pediatric Otolaryngology during the COVID-19 Pandemic.
Otolaryngol Head Neck Surg 2020:194599820921393.

83.Jewett DL, Heinsohn P, Bennett C, Rosen A, Neuilly C. Blood-containing
aerosols generated by surgical techniques: a possible infectious hazard. Am Ind
Hyg Assoc J 1992;53:228-31.

282



