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We read with interest the institutional protocol for anesthet-
ic management of a patient undergoing neurosurgery during
the COVID-19 pandemic. We concur with this protocol, which
is similar to our hospital's protocol, except for a few mod-
ifications appropriate for our institute. Perhaps this relates
to conducting multiple neurosurgical emergency surgeries
daily. When community transmission becomes widespread,
every patient needs to be considered as a suspect. Anesthe-
siologists form a key group of healthcare workers who are
susceptible to the COVID-19 infection, owing to airway man-
agement during surgical interventions and management of
critically ill patients. Modifications in airway management
are required to minimize aerosol generation. The protocols
should have clear workflow guidelines which will help in
facilitating multidisciplinary communication to implement
effective isolation practices.! Ensuring training of healthcare
workers regarding donning and doffing of personal protec-
tive equipment (PPE) and conducting simulation exercises
are essential to ensure compliance to protocol, especially in
emergencies like management of neurotrauma.? We believe
the protocol is well made and may benefit from some modi-
fications in institutions dealing with neurosurgical emergen-
cies and trauma.

Preanesthetic Consultation (PAC)

Face masks have been shown to reduce the infectious load and
chance of contagion; hence, it would be advisable that every
patient must wear a face mask during the PAC.> Meticulous
airway assessment after donning PPE is a must to avoid
unanticipated difficult airway and help formulate airway
plan. Screening tools and subsequent COVID-19 testing of a
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suspected patient have to be modified for each institution
based on the progression of disease in the community to
reduce transmission of infection. Awake craniotomy patients
present a unique challenge where careful selection of patients
and appropriate preoperative counselling is essential. Dis-
cussion with neurosurgeon if the case is high-risk in nature,
regarding the urgency of operation and delay, if possible, or
about measures which may mitigate the emergency in the
form of an external ventricular drain (EVD); coiling for aneu-
rysms and antiedema measures might prove beneficial.*¢

High-Risk Procedures for Aerosolization

High-risk surgical procedures would include, in addition to
those mentioned, transnasal pituitary procedures, skull base
surgeries, CUSA for decompression, tracheostomy, and any
other surgery where aerosol generation is possible, like drill-
ing or ultrasonic aspirator use.* Perhaps the use of low-speed
electric drills, copious irrigation, and avoidance of a breach of
sinus would be advisable.> High-risk anesthetic procedures
would be intubation, extubation, mask ventilation, open
suctioning of respiratory secretions, awake intubation, high-
flow nasal oxygen therapy, and cardiopulmonary resuscita-
tion. Low-risk procedures also include EVD placement and
lumbar drain placement.

Preparation of the Operation Theater

Formulation of an early plan and having an intubation
checklist prevents unnecessary delays and errors. If a nega-
tive pressure room is not available, ensure ventilation with
15 to 20 air exchanges per hour, with the direction of airflow
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such that fresh air enters near the health worker and exhaust
air is removed close to the patient. Establishing a scavenging
system is recommended to not allow the ventilated gases to
enter the room air. Only necessary equipment is to be kept,
and the use of disposable ones is recommended in confirmed
cases. Clear delineation of roles, airway plan, and cross-
monitoring of all team members for potential contamination,
along with reducing the number of individuals in the theater
at a time, would be beneficial.”

Regional guidelines, as per country or institutional proto-
col for PPE, should be maintained.

Reusing N95 Mask

Efforts must be made to ensure fit testing of the N95 mask
for all at-risk staff, as nonfit-tested use of N95 mask con-
tributed to transmission to healthcare workers. Alternatives
to N95 mask such as half-/full-face respirators, or powered
air-purifying respirators, can be used if available. These have
shown good efficacy and better protection.

Transfer of Patient into an Operation Theater
(oT)

Use of airborne infection isolation room (AIIR) for intubation
when available and then wheeling in the patient into OT also
reduces the risk of transmission. It is recommended to have
an anteroom to prevent infectious particles from escaping
the OT into the corridors.’

Anesthetic Management

Use the lowest possible gas flows for preoxygenation and
give fentanyl slowly to reduce coughing. Paralyze early with
rocuronium to avoid manual ventilation, However, if man-
ual ventilation is needed, then apply small tidal volumes
only. Ensure full neuromuscular blockade to avoid cough-
ing during intubation using train-of-four (TOF) monitoring.
Use video laryngoscopic technique which confers prompt
and reliable intubation. Do not use techniques you are not
familiar with. Confirm tube position by observing bilateral
chest rise/ultrasound/ capnography, as auscultation will be
difficult and risk contamination due to PPE. Secure endotra-
cheal tube to avoid displacement during positioning-supine/
lateral/prone/sitting, especially in neurosurgical patients,
and avoid disconnections during positioning. Check for endo-
bronchial migration of tube with flexion of neck, if needed
for surgery so as to avoid ventilator disconnections later. In
neurosurgical patients, the use of supraglottic airway devices
is limited, except in unanticipated difficult airway. It is rec-
ommended to use the second generation supraglottic airway
devices. Conduct of awake intubation is not recommended.
However, if inevitable, then take every precaution to mini-
mize aerosol generation.®

Lower cranial nerve monitoringelectrode placement should
be done after intubation, and in case of hypotension, have
vasopressor ready. Avoid circuit disconnection-push twist
all connections. Ensure normocapnia with lung-protective
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mechanical ventilation (MV) strategy (low-tidal volume and
high rate) to reduce the chances of brain bulge. Deep clean
the room 20 minutes after tracheal intubation. After extubat-
ing, ensure that patient wears a facemask immediately and
strictly adheres to doffing protocols. Ensure hand hygiene
and organize a team briefing after the surgery. Discard all dis-
posable sensors used for neuromonitoring.>!°

Pediatric Neurosurgical Patients

We need to consider preprocedural sedation to reduce anx-
iety, increase compliance for IV (intravenous) line place-
ment, or’ nasal premedication is undesirable due to the risk
of sneezing. Also avoid parental presence for induction to
reduce exposure. IV induction is preferred, and inhalation-
al induction needs to be avoided. However, crying while
awake IV line placement has a higher risk of exposure. Rapid
sequence induction is recommended if appropriate. To avoid
hypoxemia during intubation, one may deliver gentle pos-
itive pressure ventilation to achieve chest rise while main-
taining a tight mask seal. Using a cuffed endotracheal tube,
to reduce leak, is advised. If uncuffed ET is used, then use the
appropriate size to minimize leak.!2

Modifications in CPR

Perhaps considering apneic ventilation instead of bag and
mask ventilation would be beneficial. Intubation should be
done early and inflate the cuff to isolate the airway. Hold
chest compressions during the intubation attempt. Consider
using an automated chest compression device if available.!>4

The protocol described by the authors is complete and
comprehensive and thus underlines our preparedness
during this unprecedented global emergency. Safe prac-
tice during this period can effectively “flatten the curve”
of both COVID-19 cases and the surge of neurosurgical
emergencies.
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