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The coronavirus disease 2019 (COVID-19) pandemic is a challenge for all health care
providers (HCPs). Anesthesiologists are vulnerable to acquiring the disease during
aerosol-generating procedures in operating theater and intensive care units. High
index of suspicion, detailed history including travel history, strict hand hygiene, use
of face masks, and appropriate personal protective equipment are some ways to minimize the risk of exposure to disease. Neurologic manifestations of COVID-19, modification of anesthesia regimen based on the procedure performed, and HCP safety
are some implications relevant to a neuroanesthesiologist. National and international
guidelines, recommendations, and position statements help in risk stratification,
prioritization, and scheduling of neurosurgery and neurointervention procedures.
Institutional protocols can be formulated based on the guidelines wherein each HCP
has a definite role in this ever-changing scenario. Mental and physical well-being of
HCPs is an integral part of successful management of patients. We present our experience in managing 143 patients during the lockdown period in India.

Introduction
Novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; coronavirus disease 2019 [COVID-19])
is a challenge for all health care providers (HCPs) today. It was
declared a global pandemic by the World Health Organization
on March 11, 2020.1 Anesthesiologists are susceptible to
contracting the disease during the aerosol-generating procedures in operation theater (OT) and intensive care units
(ICUs). High index of suspicion, detailed travel history, strict
hand hygiene, use of face masks and, appropriate personal
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protective equipment (PPE) are some ways to minimize the
risk of exposure to the disease. National and international
guidelines, recommendations, and position statements help
in the risk stratification, prioritization, and scheduling of
neurosurgery and neurointervention procedures.2-7
Our hospital is a tertiary care center located in suburban
Mumbai. We present our experience of anesthetic management
of 143 patients (76 neurosurgical and 67 neurointerventional)
who underwent emergency and urgent procedures between
March 25 and June 25, 2020 (►Table 1 and ►Fig. 1). Emergency
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Table 1 List of neurosurgery and neurointervention
procedures
Neurosurgery emergency procedures

Decompressive craniotomy for hematoma
evacuation

7

External ventricular drain

4

Intracranial pressure monitoring bolt

1

Neurointervention emergency procedures
Stroke

15

Total emergency procedures

27

Neurosurgery urgent procedures
Intracranial tumor excision

18

Awake craniotomy

3

Chronic subdural hematoma

10

Navigation/endoscopic biopsy

4

Endoscopic third ventriculostomy

1

Cranioplasty

5

Ventriculoperitoneal shunt

1

Ommaya reservoir insertion

1

Spine decompression ± fusion

6

Spine tumors

3

Anterior cervical discectomy and fusion

3

Tracheostomy

8

Foramen magnum decompression

1

Neurointervention urgent procedures
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Management of Emergency Procedures

A total of 27 patients underwent life-saving emergency procedures during this period. These included 12 neurosurgical
and 15 neurointervention procedures. Rapid antigen testing
and high-resolution computed tomography (HRCT) of the
chest were performed in all patients. No patients had HRCT
findings suggestive of COVID-19. Care was taken to minimize
contamination while transporting these patients from various locations over a short time, and all HCPs were in full PPE
for these cases.

Neurosurgical Emergencies
General anesthesia (GA) with endotracheal intubation was
required for 12 neurosurgical emergencies. These included
two COVID-19 positive patients requiring subdural hematoma evacuation. Rapid sequence intubation using videolaryngoscope, aerosol box, and a positive air-purified
respirator was performed within a negative-pressure OT.
Bag-mask ventilation was avoided due to the inherent risk of
aerosol generation, and heat-moisture exchange filters were
placed to minimize contamination. Balanced anesthesia was
provided using inhalational and intravenous anesthetics.
Intraoperative hemodynamic and ventilatory parameters
remained stable in all patients. All patients were shifted to
ICU for elective ventilation using transport ventilators. One
COVID-19 positive patient died due to COVID-associated
respiratory complications.

Angiography

20

Aneurysm coiling

9

Neurointervention Emergencies

Arteriovenous fistula/malformation embolization

1

Carotid stenting

14

Middle cerebral artery Stenting

1

Vertebral artery stenting

7

Total urgent procedures

116

Grand total (emergency + urgent)

143

Fifteen patients required emergency endovascular treatment
for anterior circulation acute ischemic stroke. These included
three patients who tested positive for COVID-19. Decision
regarding the type of anesthesia was taken based on the
Glasgow Coma Scale (GCS), airway status on admission, and
consensus statements.7,9,10 All patients were managed with
intravenous sedation as their GCS was >10 and were able to
protect their airway. Patients were spontaneously breathing throughout the procedure with oxygen administered at
<6 L/minute through face mask placed over the surgical
mask. No patient required an urgent conversion to GA or
airway intervention. All HCPs wore lead gowns prior to the
“donning” of a PPE. Persistent reocclusion of the middle cerebral artery was observed in one COVID-19 positive patient,
which was attributed to hypercoagulability of the blood,
resulting in the worsening of neurologic condition and subsequent death. The complete recanalization of the affected
blood vessels was achieved in the remaining 14 patients.

procedures were life-threatening, whereas urgent procedures
were not immediately life-threatening but could lead to neurologic damage if not treated.

Case Details
Preoperative Visit

All patients underwent a preoperative real-time quantitative
polymerase chain reaction (RT-qPCR) analysis of their nasopharyngeal swab, and results were available within 8 hours.
A negative report was considered sufficient to proceed for
any urgent procedure. The reports were valid for 7 days from
sample collection. Guidelines issued by local and national
authorities were strictly followed.8 Patients were mandated
to wear surgical or N95 mask, and PPE was used by the anesthesia team during checkup. We garnered a detailed patient
history and list of their associated comorbidity. Noncontact
temperature was checked along with resting oxygen saturation (SPO2). Basic airway assessment included mouth opening, neck movements, and thyromental distance, which were
performed keeping a distance of 2 m from the patient.

Management of Urgent Procedures

Urgent procedures were performed in 64 neurosurgical and
52 neurointervention patients. All patients were documented
to be negative for COVID-19. Seventy two patients required GA,
while the remaining patients were managed under local anesthesia with intravenous sedation using midazolam, propofol,
and dexmedetomidine infusion. Rapid sequence intubation
was performed for patients requiring GA in OT or interventional suite. Balanced anesthesia was administered using
inhalational and intravenous anesthetics with extubation

Journal of Neuroanaesthesiology and Critical Care

Vol. 7

No. 3/2020

© 2020. Indian Society of Neuroanaesthesiology and Critical Care.

167

168

Neuroanesthesia during COVID-19

Gandhe et al.

Fig. 1 Flowchart depicting procedures. AV, arteriovenous; COVID-19, coronavirus disease 2019; GA, general anesthesia; HRCT, high-resolution
computed tomography; MCA, middle cerebral artery; PPE, personal protective equipment; RT-qPCR, real-time quantitative polymerase chain
reaction.

after complete recovery from anesthesia. Protective measures, including aerosol box, face shields, goggles, and transparent drapes, were used during intubation and extubation.
Patients managed with intravenous sedation included three
patients undergoing awake craniotomy for tumor excision,
carotid artery stenting, vertebral artery stenting, and cerebral
angiography. No patient managed with intravenous sedation
required emergency conversion to GA or airway intervention.

Discussion
Neuroanesthesia practice at our institute evolved as recommendations for the management of patients during COVID-19
pandemic were published. Institutional protocols were made
regarding patient screening, triaging, and procedure prioritization
Journal of Neuroanaesthesiology and Critical Care
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in the setting of limited manpower resources. Dedicated COVID19 ICUs and holding areas were created for the management of
COVID positive patients and for those awaiting COVID test results,
respectively. HCP teams were created for managing patients
during the pandemic with comprehensive training regarding
safety given to each member. Physical distancing, strict hand
hygiene, use of face masks, and “donning and doffing” of PPE were
strictly followed by HCPs to minimize exposure. Emergency procedures were performed in a dedicated negative-pressure OT or
interventional suite with all HCPs in full PPE. Negative-pressure
OT was created with help of the engineering and maintenance
departments of our institute. Care was taken to ensure adequate
hydration of all HCPs prior to emergency procedures to prevent
dehydration and fatigue in negative-pressure surroundings while
managing these cases. Ventilatory circuit disconnections were
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avoided while positioning the patients prone for intracranial
tumor excision and spine surgeries. Adherence to national and
international guidelines and strict following of protocols helped
in preventing disease spread to attending HCPs.

Limitation
Transnasal endoscopic surgeries were not performed during
this period due to reports of increased risk of HCP exposure
to COVID-19 virus during these procedures.

Conclusion
The ongoing COVID-19 pandemic has resulted in significant
morbidities and mortalities worldwide with the number of
infected people continuously increasing. Neurosurgery and
neurointervention procedures need early intervention, and it
is essential that the practice of neuroanesthesia evolves with
the changing scenario and procedure-specific considerations.
Guidelines issued by statutory bodies have helped formulate
strategies for the management of these patients. The safety of
all HCPs is of paramount importance and should be protected
by strictly following all protocols and guidelines.
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