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Abstract
BACKGROUND: The health care providers remain committed to the patients amid the unprecedented
corona virus disease 2019 (COVID-19) pandemic despite signi�cant increased risk of viral transmission.
The consequent increased risk of transmission to health care professional is a major concern and
warrants necessary precautions to curtail it. Strict adherence to the protective measures with consequent
safeguarding of the health care workforce is of paramount importance for the continued optimal medical
care provision to the community.

OBJECTIVE: To describe as to how the COVID-19 pandemic has changed Otology practice in the current
scenario and to highlight the pragmatic and optimal protective measures exercised to minimize risk
of viral transmission based on our experience at tertiary otolaryngology centre in Armed forces.

METHODS: Here we present a series of six otology cases who underwent surgery at our centre during
COVID-19 pandemic with a special emphasis on the optimal protective measures undertaken.

CONCLUSIONS: The combined effect of inherent nature of otolaryngologist work and respiratory droplets
being the major source of transmission puts the otolaryngologist at an even greater risk of contracting
infection than other health care workers. Although, it has become challenging to practice otolaryngology
during the current pandemic, a strict adherence to the recommendations can signi�cantly curtail the risk
of transmission. At our centre we followed a strict protocol based on the available guidelines and could
achieve non-transmission of virus to both the patients and health care providers.

Introduction
The reports of mysterious cases of pneumonia emerged  from Wuhan city, Hubei province, China in
December 2019.The causative agent was  initially identi�ed as a new corona virus (2019-nCoV), later
named as corona virus disease 2019 (COVID-19) by the WHO,  is  considered to be a new zoonotic
disease (suspected to derive from enzootic bat viruses ) which primarily in�icts the respiratory system.
Over last few months, the virus  has spread extensively across the globe with  consequent  declaration of
the disease as a pandemic by WHO on 11 March 2020 [1].  The rapidity of spread and the high risk of
virus transmission has posed signi�cant challenge to the  existent global healthcare system. 3.8% of all
COVID-19 cases in China were noted among the health care workers, of which 14.8% had severe disease
[2]. As on 14 August 2020, the total cases  and deaths attributable to COVID 19  in India has risen to 2.4
million and  48,000 respectively (3). The  causative virus mainly resides in the airway with documented
high viral load in the oral and nasal cavities and consequent affection of the respiratory mucosa, lining of
middle ear, mastoid  and  Eustachian tubes [4-6]. Due to the preferred a�iction of the respiratory mucosa 
by the virus, the risk of  transmission to the otolaryngologist is increased many fold, during both the
diagnostic and therapeutic  procedures undertaken for patients infected with COVID-19.The
asymptomatic but infected individuals  pose a unique challenge to clinicians, warranting optimal
precautions during  clinical examination. Reports from China and Italy have documented increased rates
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of infection among the otolaryngologists, providing health care, plausible explanation being the variety of
aerosol generating procedures being frequently undertaken ( both out patient and admitted cases) by the
otolaryngologists [7-9]. Aerosol generating procedures include endoscopies, mastoid drill and other
surgical procedures such as tracheostomy, endonasal and  skull base surgeries [10-13]. Use of high
powered drill during surgeries produce aerosol particles with higher potential to transmit infection[13-15].
Due to the continuity of middle ear and mastoid with  the airway; this risk further increases. Studies
available on literature search , documenting effects of COVID-19 on otolaryngology practice  and
recommendations for reducing transmission are at the best scarce [16-20]. To the best of our knowledge
no Indian study/publication is available in the literature, documenting ear surgeries amid COVID
pandemic. Here, we present our experience of a few emergency ear surgeries undertaken with optimal
precautions during this pandemic at our tertiary care otorhinolaryngology centre.

Methods
Study designs and participants

This case series was conducted at a tertiary care hospital after obtaining consent from patients and
approval by the ethical committee.  The otorhinolaryngology practice has markedly changed during
COVID-19 pandemic. Ear surgery carries a high risk of infection due to aerosol generating procedures.
Measures to minimize the viral transmission  risk were implemented at all levels.

Patient selection

Otolaryngology health care providers were consulted for tracheostomy, epistaxis, foreign body removal,
ear surgery with complications and the head and neck malignancies which required urgent attention and
intervention.  The details of patients who underwent surgical procedure at our centre between April to July
2020 were reviewed.  During this period we undertook six cases of  emergency ear surgeries. The three of
the six cases involved mastoid drilling( as part of the mastoid surgery) and the rest were managed  for a
foreign body in the ear. Here we present brie�y,  the cases done at our  tertiary centre strictly following the
MOHFW (Ministry of health and family welfare, Government of India) guidelines, with appropriate 
personal protective equipment (PPE) , which includes cover all gown (impermeable gown), N95 mask,
gloves,  goggles and face shield [20].

Case 1

68 year-old-male, a known case of chronic otitis media (mucosal) left ear with uncontrolled diabetes 
presented with complaints of  pain and discharge involving left ear associated with deviation of tongue
and absence of gag re�ex on left side, suggestive of skull base osteomyelitis. He had undergone
tympanoplasty for left ear four month prior at a civil hospital, however, he continued to have persistence
of ear discharge. Because of the strict lockdown consequent to surge of COVID-19 cases, he could not
seek timely medical attention. He reported to our hospital with persistence of  symptoms. Examination
revealed subperiosteal abscess (mastoid region), edematous ear canal ( with granulations) , ipsilateral
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hypoglossal nerve palsy ( Fig 1) and absence of the gag re�ex. Rest of the otoneurological examination
was unremarkable. Presurgical workup included obtaining pus culture swab (from EAC),baseline
haematological investigations, COVID -19 status and imaging [high resolution computed tomography
(HRCT) temporal bone and Magnetic resonance imaging (MRI) brain]. The patient was initially managed
with aural toileting, strict glycemic control  and appropriate antibiotics. The patient was taken up for
surgery ( cortical mastoidectomy and tympanoplasty) ensuring strict precautions with level 2 PPE,
minimum number of health care providers inside operation theatre,  one  drape over the microscope and
another drape around surgical area to prevent inadvertent mastoid bone particle dispersal (Fig 1).  The
patient became symptom free and the subsequent follow-up examination at two week post surgery
demonstrated normal gag re�ex with near complete resolution of hypoglossal nerve paralysis. He was
given long term antibiotics with resultant complete resolution of disease.

CASE 2

38-year-old male, a known hypertensive  presented with complaints of left ear fullness for �fteen days
and diplopia of seven days duration with associated  intermittent mild headache and  no other ear
complaints. There was past history of  chronic serous otitis media (left ear) for which  cortical
mastoidectomy was undertaken three years back .

Examination revealed in�amed  and bulging  left tympanic membrane ,  Left lateral rectus palsy and
moderate mixed hearing loss. HRCT temporal bone documented hypodense soft tissue attenuation
contents  in epitympanum and mastoid along with  bony erosions at  the petrous apex,  suggestive of
acute on chronic otomastoiditis left ear. Contrast enhanced MRI showed heterogenous enhancement in
middle ear and mastoid along with diffuse enhancement and thickening of the dura, suggestive of
pachymeningitis. He was assessed by multispeciality team including otolaryngologist, neurophysician,
radiologist and  endocrinologists. Work up excluded other differential such as meningitis, tuberculosis,
autoimmune disease, IgG4 diseases and vasculitis. He was thus managed  as a case of acute on chronic
otitis media (left ) with intracranial complication. Parentral antibiotics were initiated, and his symptoms
of headache and diplopia resolved in a few days. He underwent revision cortical mastoidectomy with
type I tympanoplasty left ear, with aim of surgery being to remove source of infection and to obtain
representative tissue for HPE(Histopathological examination) . The HPE documented chronic nonspeci�c
in�ammatory cells with no bacterial, tubercular or fungal growth obtained. The patient recovered
completely with no residual neurological de�cit following six weeks of parentral antibiotics.

Case 3

A 72- year- old male presented with moderate intensity headache of one month duration.  The clinical
examination con�rmed  seventh, ninth, and tenth cranial nerve paralysis. Otoscopy showed normal
external auditory canal and tympanic membrane. HRCT documented  dependent soft tissue attenuation
contents  in the middle ear and mastoid,  erosions in the region of central skull base with a demonstrable
collection in retropharyngeal area ,  overall imaging features favoring  skull base osteomyelitis. Patient
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underwent nasal endoscopy ,retropharyngeal abscess drainage and cortical mastoidectomy under
general anesthesia(GA). He was continued on parentral antibiotics and showed clinical improvement.  

Case 4 to 6

We managed three cases of ear foreign bodies in children successfully in our outpatient department,
taking strict preventive measures as use of a disposable gown, face shield and  gloves to minimize risk of
 viral transmission.

Discussion
The increased risk of transmission to health care professional is a major concern and warrants necessary
precautions to curtail it. Strict adherence to the protective measures with consequent safeguarding of the
health care workforce is of paramount importance for the continued optimal medical care provision to the
community.

During the initial days of pandemic, lack of adequate knowledge and awareness about the disease ,
resulted in  transmission of  infection to a large number of health care providers. With increasing
awareness among the community, further data available through global network of clinicians,  and
consequent  adoption of  strict preventive measures has led to provision of medical care to  patients with
a relatively better safety pro�le to the  health care workers.

Respiratory droplets being the major source of transmission, puts otolaryngologists at an even greater
risk of contracting infection than other  health care workers[4-6]. Due to inherent nature of work of
otolaryngologists , there is high risk of exposure at all places; out patient department (OPD), emergency
room, operation theatre  and inpatient wards. So, health workers in the otolaryngology department 
should use standard precautions while handling patients. Speci�c guidelines have been issued by
MOHFW for safe practice in otolaryngology in India [20]. In our tertiary care centre we adopted all strict
precautions and succeeded in minimizing the risk of viral transmission. All of our six cases needed  an
urgent intervention in the form of biopsy, debridement, surgery or foreign body removal.

Amid COVID-19 pandemic, although we  have postponed elective ear surgeries at our centre , we ensure
that the best and optimal  medical care is provided for emergencies.  The cases are grouped  into elective
and emergent, following an evaluation telephonically (telemedicine) or clinical examination in the OPD. 
Here, we  document  our experience  in providing emergent and optimal surgical care with strict adherence
to preventive guidelines supplemented by a few pragmatic improvisations.  Most of the ear surgeries
require mastoid bone drilling and studies suggest that high powered mastoid drilling is associated with
increased aerosol and small particles generation with the potential of transmission of COVID-19 virus [13-
15].

A recent study done by Chen et al using a high speed drill simulated using fresh frozen mastoid of 
cadavers demonstrated  increased  dispersion  of  �orescent particles to 360 degrees during mastoid
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drilling , with  particles density  being maximum in proximity to the surgeon and the surgical site [10]. We
used two drapes, one to cover the  microscope  and modi�ed the second drape by making holes for
working channel , covering patient and surgical �eld in a tent shape, thus minimising the dispersal of
bone dust and aerosol particles as described by Hellier et al [21] .

Following recommendations are being followed in our department and patients are thus being managed
safely:

1. REAPPROPRIATION OF ENT CONVENANT

All patients are screened at Flu clinic as the proportion of patients presenting  with cold and cough
symptoms are much higher  in number in the otolaryngology  

Patients approaching for teleconsultation are encouraged and a prior appointment for OPD
consultation is provided to minimize risk of viral infection and restrict unnecessary entry inside OPD
premises.

All patients wear masks and use hand sanitizer before entering OPD premises , and are also
counseled about the disease.

In the waiting area, a distance of 2 meters among the patients  is ensured  to prevent viral
transmission.

Social distancing was strictly followed, one patient at one time was attended, and as far as
pragmatically possible the attendants were not allowed  to  inadvertently enter  inside the
examination room.

The health care provider in the consultation suite wears all protective gear including gown, gloves,
goggles, N95 mask , face and eye shield , thus reducing chances of transmission of infection.

The health care staff number was reduced to minimum and they are working in timed shifts.

Disinfection of contacted surface is done regularly.

2. OFFICE BASED AEROSOL GENERATING PROCEDURES

O�ce procedures like endoscopy which is routinely done in otolaryngology (nasal endoscopy,
Hopkins endoscopy, �breoptic laryngoscopy) are high aerosol generating procedures.

Endoscopies are done on prior appointment basis and with adequate time interval between the two
procedures , thus ensuring optimal instrument sterilization.

Level 2 PPE is worn by the surgeon doing the procedure [16].

3. OTOLOGY SURGERY

Following steps are followed for patients being undertaken for Ear surgery

BEFORE ADMISSION
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All patients are screened at Flu clinic, before being seen at otolaryngology OPD.

After the patient is examined by otolaryngologist in the OPD (wearing proper PPE) and admission is
warranted, patients are admitted initially in the isolation ward till COVID-19 test report is available.

PREOP WORKUP

Once the decision for surgery is made, consent is obtained from the patient or a close relative.

The operating team consisted of minimum number of health care providers, including one each of
Otolaryngologist, operating room assistant, nursing staff ,anaesthesiologist and a  support staff.

Entire health staff team wears full PPE kit including �uid repellant disposable cover all gown, N95
mask along with one triple layer mask, eye protection , shoe cover and double gloves.

All team members were assigned their role distinctly before surgery to avoid any inadvertent delay
and ensuring smooth functioning during the surgery. All necessary items which could be required
during surgery were meticulously anticipated before and kept available inside operation theatre to
minimise moving out of any staff during surgery.

SURGICAL PROCEDURE

The mastoid drilling procedure was done under GA.

Anaesthesia team practises all precautions to ensure smooth intubation and extubation by use of a
glass shield cover  to minimize aerosol spread.

Use of two microscope drape, one to cover microscope  and modi�ed the second drape by making
holes for working channel , covering patient and surgical �eld in a tent shape, thus minimising the
dispersal of bone dust and aerosol particles.

Use of cautery was discouraged to avoid aerosol generation.

The surgery is done by experienced surgeon to limit duration of surgery.

Local in�ltration is done with saline and adrenaline to minimize bleeding and thus avoid use of
cautery (cautery being an aerosol generating step).

Standard mastoidectomy steps were Temporalis fascia is obtained  only if deemed mandatory for
the surgery ( facilitated reduction of  surgery duration ).

Mastoid drilling was done at low speed to minimise aerosol generation.

Strict asepsis was ensured during each step.

 

 

OUR EXPERINCE

We achieved good surgical outcome in all of our six cases. Strict adherence at each step to the
recommendation was followed.
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None of our inpatient or health care team member contracted COVID-19 viral infection.

Conclusion
The combined effect of inherent nature of otolaryngologist work and respiratory droplets being the major
source of transmission puts the otolaryngologist at an even greater risk of contracting infection than
other  health care workers. Although, it has become challenging to practice otolaryngology during the
current pandemic, a strict adherence to the recommendations can signi�cantly curtail the risk of
transmission. At our centre we followed a strict protocol based on the available guidelines and could
achieve non-transmission of virus to both the patients and health care providers. 
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Figures

Figure 1

68 year-old-male with left hypogloassal nerve paralysis ( A) consequent to skull base osteomyelitis. B.
Cortical mastoidectomy initial steps demonstartes optimal protectective measures undertaken to
minimise viral transmission.
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