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Abstract To prepare safety protocols for performing
videolaryngoscopy (VLS) during COVID-19 pandemic,
that would be feasible for patients, hospital and the health
care providers. This was a prospective study performed
from March 01, 2020 to June 30, 2020. It analyzed the
precautions adapted for VLS initially and subsequently
describes modifications with the time. The safety protocols
are developed considering the safety aspect, the feasibility
aspect (due to increase in number of the VLS), and the
financial aspect. The VLS was performed with the personal
protective equipment (PPE), including the face shield mask
and head cover. The PPE was re-used after sterilization
with ethylene oxide. For local anesthesia, the oropharynx
was sprayed with 15% xylocaine and nose packed with 4%
xylocaine soaked pledget. Following the VLS, the scope
was wiped three times with 80% alcohol and then
immersed in 5.25% sodium hypochlorite and 0.55% ortho-
phthalaldehyde for 10 min each. Each VLS was spaced by
at least 15 min gap. The endoscopy suite maintained with
laminar air flow. It can be concluded that during the
COVID-19 pandemic, the VLS must be performed using
PPE with proper sterilization of the scope and the endo-
scopy suite after the procedure. The use of face shield mask
and 15% xylocaine spray into the oropharynx were also
highlighted. The financial burden should be minimized by
reusing the materials whenever possible.

P Subash Bhatta
2042subase @gmail.com

Department of Laryngology, Deenanath Mangeshkar

Hospital and Research Centre, Erandwane, Pune 411004,
India

@ Springer

Keywords Videolaryngoscopy - COVID-19 -
Safety protocols

Introduction

In December of 2019, in Wuhan, China, the Novel Corona
virus (COVID-19) epidemic originated and thereafter
rapidly spread throughout the world [1-4]. The World
Health Organization (WHO) declared the disease as a
pandemic on March 11, 2020 [5, 6]. The COVID-19
infection primarily involves the respiratory system,
including both the upper and the lower airways [2, 3, 7].
Subsequently, the viral load is found to be the highest in
the nasal cavities, nasopharynx, oropharynx, hypopharynx,
larynx and the lower airways [7, 8]. The characteristics of
the virus and its transmission route makes the videolaryn-
goscopy (VLS) a potential medium for spread of the
infection. The involvement of the transmucosal upper air-
way further increases the generation of the aerosols during
the VLS [5, 9-11].

The provision has been suggested to perform the VLS
only when it is dire emergency, with all the necessary
precautions [12-16]. There are studies in the literature
conducted to update the knowledge and formulate guide-
lines to carry out upper and lower gastrointestinal endo-
scopy safely during the COVID-19 pandemic [9, 17-22].
However, there are no studies that have described the
precautions to be followed while conducting the VLS
during the COVID-19 pandemic. In this study, a holistic
attempt is made to share the experience of planning and
logistics over a 4 months period to achieve safe and effi-
cient VLS practice which can be extrapolated during the
pandemic outbreak. The ongoing nature of the COVID-19
pandemic and the increase in number of patients visiting
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the hospital, has led to a situation where it is increasingly
tough to deny the VLS. The need to perform the VLS, even
for the non-emergency cases, is also eminent in near future
which will lead to significant rise in the number of VLS.
This will lead to need for some firm precautions and safety
protocols in place to minimize the risk of spread COVID-
19 while performing VLS. This study develops a safety
protocol to be followed for undertaking the VLS based on
the experience and review of the cases, keeping in con-
sideration the increasing number of cases for VLS.

Materials and Methods

This was a prospective study with an objective to formulate
the safety protocols for performing the VLS during the
COVID-19 pandemic, that would be feasible for the
patients, the hospitals and the health care providers. The
protocols to be developed were mainly aimed to cope up
with the increasing number of VLS in the coming days.
The study includes all the VLS performed from March 01,
2020 to June 30, 2020. The study was carried out in
Laryngology Department (E.N.T), Deenanath Mangeshkar
Hospital and Research center, Pune, India (referred as
‘hospital’ from here on). Approval for the study was
granted by the Institutional Ethics Committee of the
hospital.

The demographic data, age, gender and diagnosis of the
patients were recorded in the proforma, which was pro-
duced after thorough discussion in the department. The
proforma also included the precautions taken during the
VLS. It was mandated to mention about the precautions
taken during VLS in detail. This study details the
descriptive analysis of the precautions adapted initially
during the start of the March, 2020, and then explains about
the changes that were made with the time till June 30,
2020. The various modifications incorporated in the pre-
caution protocol were explained with the reasoning behind
the modifications.

The proforma of all the patients were collected and
analyzed every 15 days and discussions were held in the
department meeting. In addition to the doctors and
paramedical staffs in the department, the personnel from
the microbiology department, infectious disease depart-
ment and the instruments sterilization department were also
involved for their expert opinion. The number of the VLS
performed in the past 15 days, the protocol followed, the
problems faced during the procedure, and the need for any
modifications were discussed during the meeting. The new
protocol was also developed for precautions to be followed
for the next 15 days. The protocols were strictly followed.
If any need was felt for the change in between the meet-
ings, a provision was made to discuss with the head of the

department and all the other members of the meeting over
the phone.

The precautions to be taken were divided into precau-
tions for the patients, precautions for the physician doing
the VLS (mentioned as ‘physician’ from here on), pre-
cautions for the person assisting in the VLS (mentioned as
‘assistant’ from hereon) and other health care workers, and
eventually the precautions to avoid the spread of aerosols
in the endoscopy suite. An evaluation was also performed
about the financial burden that was involved while taking
such precautions. The financial burden was evaluated with
regards to the burden on the patient and the burden on the
hospital. This study shows the changing trend of the pre-
cautions for performing the VLS during the time period,
taking into consideration the safety aspect, the feasibility
aspect (due to increase in number of the VLS), and the
financial aspect.

Results

A total of 196 VLS were included in the study, distributed
according to the months and the indications for doing VLS
(Fig. 1). The average age of patients undergoing VLS was
43.2 &+ 11.3 years, of which 128/196 (65.3%) were male
and 68/196 (34.7%) were female respectively. There were
11 patients of the pediatric age group, with age less than
14 years.

In the first half of March, all the VLS were performed
with the use of surgical gown, surgical mask, and gloves
for the physician with no provision for time period spacing
between the two VLS. The scope used in the VLS was
cleaned three times with the 80% alcohol after use. The
oropharynx and nasal cavity were sprayed with 15%
xylocaine spray before performing the VLS. This was,
however, changed in the early part of the mid-March when
15% xylocaine sprays were not used, only nasal cavities
were packed with 4% xylocaine soaked pledgets. The
scope was smeared with the 2% xylocaine jelly before
introducing into the nasal cavity.

In the second half of March, the number of the VLS fell
down drastically (Fig. 1). The VLS was now only per-
formed for the emergency cases. The physician wore a
surgical gown similarly like during the normal times with
two layers of gloves and head cap. The use of goggles and
N-95 mask was mandated for physician during the VLS.
The patient’s nose was packed with 4% xylocaine soaked
pledget and the spray was not used. The smallest available
scope, the 2.7 mm flexible scope, was used for all the
selected patients. The scope was cleaned with alcohol three
times, and then dipped in the 0.55% ortho-phthalaldehyde
(OPA) for at least 15 min. The two VLS were spaced at
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Fig. 1 a VLS performed during different months; b indications for performing VLS; VLS, Videolaryngostroboscopy

least an hour, with the endoscopy suite closed for that time
period.

The number of VLS during the April declined even
further (Fig. 1). The protocol was made clear and strict by
this time. The physician had to change into the in-house
dress and had to wear the personal protective equipment
(PPE), which includes water proof gown, head cap com-
pletely covering the head and the neck, a N 95 face mask,
goggles, and leg cover. The patient was also provided with
a mask with a hole punched in it (Fig. 2) to pass the scope.
The Local anesthesia (LA) was given similarly like it was
given during the second half of March. After the procedure,
the scope was cleaned with 80% alcohol three times and
then dipped first in the 5.25% Sodium Hypochlorite solu-
tion (NaOCL) and OPA for 10 min each. Endoscopy suite
was closed for minimum of 2 h. The VLS was performed in
the presence of an assistant, wearing similar PPE as the
physician.

The PPE suit was provided by the hospital, along with
the N 95 mask. The patients were charged approximately
28-30 USD under the heading infectious disease control.
The used PPE were discarded, which added to the already
increased load of the hospital waste management.

There was increase in the number of VLS during May
(Fig. 1). The hospital changed its protocol, and no longer
provided PPE. It was mandatory for the patient to bring the
PPE kit. Each patient was asked to bring two PPE kit, for
the physician and the assistant. To reduce this to some
extent, during the second part of the May, the VLS was
performed without the help of the assistant.
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Fig. 2 Hole in the mask for passing the scope

There were many difficulties felt with PPE, such as the
excessive fogging with the use of goggles, the sweating
inside the PPE suit, and difficulty in communicating with
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the colleagues. The discussion held in the meeting pro-
posed the use of the face shield mask with full head cover
(Fig. 3). This led to significant reduction in the fogging,
evidenced by the feedback from physician performing the
VLS. There was no need to clean the fog with the use of
this method, as reported by the physician.

Another problem encountered during the VLS was the
coughing or gagging of the patient while passing the scope
beyond the nasopharynx, as LA was not used in the
oropharynx. Regarding this decision was made to spray the
oropharynx with 15% xylocaine. To support this, com-
parison was performed by making two groups, consisting
10 patients each. The VLS was performed without spraying
the oropharynx and after spraying the oropharynx with
15% xylocaine in the first and second group respectively.
The spraying was undertaken by pulling down the mask of
the patient, and immediately replacing it after spraying the
oropharynx. This was done in order to contain the aerosol
generated during cough, if any, inside the mask. To com-
pare the risk of aerosols generation, the bouts of cough
were counted. The first and second group had average of
2.2+ 0.83 and 0.71 & 0.18 bouts of cough per VLS
respectively. This difference was significant with p value of
0.005 on applying independent t test.

There was surge in VLS in June (Fig. 1). The safety
protocol for performing VLS was nearly evolved at this
stage. A few disadvantages were noticed like the increased

Fig. 3 Use of face shield mask;
a face shield mask; b physician
wearing face shield mask with
full head and neck cover

economic burden on the patient (patient had to buy PPE
kit), that was discarded after VLS. The time gap of 2 h
between the two VLS, creating problem with increasing
number of VLS. The decision was made to reuse the PPE
kit. The two VLS were spaced by 15 min with the use of
laminar flow of air in the endoscopy suite. The used PPE
were sterilized with the Ethylene oxide (ETO) and reused.

The impact of the financial burden was also evaluated.
The charge for one PPE kit (as per June 2020) was
approximately 25-30 USD. This amount was to be bore by
the patients for the VLS. In addition to this, the need for its
proper disposal was adding to the financial burden on the
hospital (approximately 5-6 USD per PPE, as per hospital
administration). The reuse of PPE significantly reduced
these expenses. The cost to be bore by hospital for recy-
cling and sterilizing the PPE was comparable to the cost
bore for their disposal. The cost of reusing of one PPE,
when everything was taken into consideration, came out
around 8-9 USD. The patients were charged 4-5 USD for
every VLS under the heading of infectious disease safety.
This amount was used for the replacement of the PPE kit (if
required) and to overcome the increased load of steriliza-
tion materials being used. The total cost, thus, was reduced
from approximately 30-35 USD to 12-14 USD (60%
reduction).

The alternate for spraying of the oropharynx was also
considered; the use of xylocaine gargle. The patients were
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provided with 5 mL of 4% xylocaine mixed with 10 ml of
water, and were asked to gargle for at least 10 min. The use
of xylocaine gargle was done in 10 patients, and it was
found that the bouts of cough (mean 0.78 £ 0.13) were
similar to when using 15% xylocaine spray (0.71 £ 0.18),
with no significant difference on applying independent
t test, p value 0.07.

During this COVID-19 pandemic, the VLS was per-
formed for 11 patients of the pediatric age group. In these
patients, 4% xylocaine soaked pledget were kept in the
nasal cavities and scope was impregnated with the 2%
xylocaine jelly, and the spraying was not done. Rest of the
precautions were similar as with other patients.

The VLS was performed in three known COVID-19
positive patients, two were having grade III tracheal
stenosis and one, transglottic carcinoma obstructing the
airway. In addition to usual precautions, the patients were
covered in a plastic sheet during the VLS. The LA was
given by a pledget soaked in 4% xylocaine, kept in the
nasal cavity, and spray was not used. The tracheoscopy was
performed by giving 5 mL of 4% xylocaine through the
port of the flexible scope. The risk of performing VLS in
COVID-19 positive patient came with an opportunity. The
secretion from the scope immediately after the VLS was
sent for COVID-19 PCR testing (sample 1). The scope was
cleaned with 80% alcohol three times and the wiped off
secretions around the scope were sent for COVID-19 PCR
testing (sample 2). The sample was sent separately after
dipping in NaOCL and OPA (sample 3 and sample 4,
respectively). It was found that sample 1 was positive and
sample 2, 3 and 4 were negative in all three patients.

Discussion

The spreading of the COVID-19 virus is maximum from
the secretions of the respiratory tract making VLS a high
risk factor for the aerosol generation [7, 8]. Out of the total
VLS, the 117/196 (59.7%) were performed for the benign
disease, with 82/117 (70.1%) of them being in March. The
high number of the VLS performed in the first half of
March was due to lack of any selection criteria set for
performing the VLS, and also due to no lockdown being
imposed during that time period (lockdown implemented
from March 22, 2020). The available information regarding
COVID-19 during the early days of pandemic came from
limited number of studies [23-26].

The small number of COVID-19 cases and lack of ade-
quate knowledge about COVID-19 during early March were
the primary reason behind not having an any definite pro-
tection measure for performing VLS in March. The
increasing number of COVID-19 cases, along with
increasing number of research articles by this time,
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immensely helped to understand the virus and formulate
safety protocol for performing the VLS. The guidelines were
set to perform VLS only for emergency cases, suggested by
various other studies also [5, 9, 12, 15, 21]. This is evidenced
by decrease in number of VLS after March (Fig. 1).

There was lack of definitive data in the literature to
suggest the choice of scope for VLS. Among the available
limited studies the flexible scope was preferred, as this
creates a distance between the physician and the patients,
reducing the direct exposure of the physician to the aero-
sols [11, 15, 16, 22]. The rigid scope put the physician in
direct exposure to the oral cavity of the patient. This study
recommends the use of flexible scope with the smallest size
available, with 2.7 mm diameter scope used in the study.
The use of larger scope, with limited use of LA was
associated with more discomfort to the patient, resulting in
aerosol generation.

The use of PPE was suggested by various studies while
doing the VLS [11, 22, 27-30]. This study also recommends
the use of PPE, with slight modifications from the standard
design. The excessive fogging of goggles was found to be
creating hindrance while performing the VLS. The face
shield mask along with the full head cover was used instead
of the goggles and mask. The protection from the aerosols by
using face shield mask and mask with goggles was compa-
rable, in addition the face shield mask provided the advan-
tage of having the significant reduction in fogging.

The use of LA spray has been suggested to produce more
aerosols [16, 29, 31, 32]. Accordingly, the LA sprays were
not used in the initial days, but after performing a number of
VLS it was realized that the patient ought to cough more
during the VLS when the oropharynx has not been anaes-
thetized. This was proven by a comparison done between the
two patient groups. On the basis of these findings, the 15%
LA spray was used routinely. Alternatively, this study pro-
vides the option to use 4% xylocaine gargle with equal
efficacy in reduction of bouts of cough. The anesthetic effect
given by 4% xylocaine gargle was suitable for performing
the VLS [33-35]. However, the risk of aerosols generation
during the gargle was found to be more. The washrooms used
for gargling was contaminated and required closure for least
1 h after use. The need for the dedicated isolated washroom
and the lack of feasibility of gargle in every patient were the
limitations for using the 4% xylocaine gargle. The study
suggests the use of 4% xylocaine gargle for giving LA
whenever a dedicated washroom is available for the VLS
patients or proper decontamination of washrooms can be
achieved through closures.

The scope was sterilized with 80% alcohol followed by
dipping in both NaOCL and OPA for 10 min each after the
VLS. The three positive patient’s scope swabs were tested
to be negative in PCR test, after cleaning with 80% alcohol.
Since this was a small sample size to extrapolate the
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findings, it gave a fundamental idea. Due to the lack of
proper evidence on the use of sterilizing agent, all three of
these agents were used. The lipid envelope included in the
structure of the COVID-19 makes it very susceptible to the
disinfectants such as 62% to 71% ethanol, 0.5% hydrogen
peroxide or 5.25% NaOCL and 0.55% of OPA [36—41].
The time period for sterilization used in this study was
more than the time period suggested by various studies
[37, 39, 42]. There was no evidence suggested in literature
to show exact time for these sterilizing agents against the
COVID-19 virus. All the information available was only
the hypothesis based on the properties of COVID-19 virus.

The aerosol spread in the endoscopy suite was reduced by
spacing the VLS with at least 15 min. There is no published
data describing the exact time required for the aerosols to
settle down. The “ENT UK guidance for aerosol generating
procedures” suggests that there is no aerosol generation in
majority of VLS. The aerosols are generated only when there
is cough or sneezing during the VLS, that also will be con-
tained in the facial masks wore by the patients. Thus sug-
gesting no need of prolonged rest period after the procedure
[43]. The spacing time used during the initial months was at
least 2 h was due to lack of the guidelines in the literature,
which was reduced during the latter months. The negatively
pressurized endoscopy suite or the well ventilated endoscopy
suite has been recommended by various studies in the litera-
ture [16-18, 21, 43]. In cases, when these were not available,
laminar air flow inside the endoscopy suite was suggested.
The laminar air flow filters both the incoming and outgoing
air, and helps reduce the contamination of the air conditioner
system.

The financial burden was reduced with the reuse of the
PPE by 60% for a single VLS. The ETO has been sug-
gested to be very suitable for these materials with a good
viricidal property [42, 44]. However, the data is lacking on
the effectiveness of ETO with the COVID-19 virus.

The small sample size, short duration and more of the
experience-based findings rather than the objective out-
comes were the main shortcomings of this study. The
limited number of COVID-19 positive patients with the
VLS was also one of the limitations of the study, as the
actual evidence of efficacy of the protocol was not tested in
the positive patients. This study recommends future
research in the similar subject matter with increased
duration involving larger sample size of the COVID-19
positive patients.

Conclusion
The study concludes that the VLS being the maximum

aerosol generating procedure has to be performed with
utmost safety precautions using PPE along with proper

sterilization of the scope and the endoscopy suite after the
procedure. The study highlights the use of face shield mask
to reduce the fogging and also the importance of use of a
15% LA spray into the oropharynx for performing the
VLS. The financial burden to be incurred with the use of
these safety precautions should be brought to minimum by
reusing the materials whenever possible.
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