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INTRODUCTION
Anesthesiologists are the frontline workers in managing 
acute respiratory distress syndrome in patients caused 
by novel coronavirus disease (COVID-19) pandemic 
across the globe1. Apart from routine peri-operative 
management of surgical patients, critical care unit, 
and pain management, anesthesiologists are an 
indispensable part of non-operating room anesthesia 
(NORA). Non-Operating Room Anaesthesia 
(NORA) refers to administering sedation, analgesia, 
or anesthesia outside the operating room to patients 
with pre-operative anxiety or undergoing painful 
and/or uncomfortable procedures2. Standard NORA 
procedures include anesthesia in the radiology suite, 
gastro-intestinal endoscopy suite, nuclear medicine 
unit, cardiac catheterization laboratory, neuro-
interventional unit, Electro-convulsive Therapy 
(ECT) /psychiatric unit, bronchoscopy suite, and 
dentistry. According to a recently published article, 
NORA comprises about 50% of all anesthesia services 
provided at Mayo Clinics3. This rise in NORA 
procedures can be attributed to the advent of less 
invasive procedures, an aging population with a more 
significant co-morbidity burden, increased proficiency 
of interventionists, and growing sensitivity to pain.

Search Strategies
A systematic search was conducted exploring various 
databases including PubMed, Cochrane Databases of 
Systematic Reviews, Scopus, EMBASE, Google and 
Google Scholar; keeping search words (Anesthesia; 
Cardiac catheterization; Computed tomography; 
COVID-19; endoscopy; electroconvulsive therapy; 
Non-operating Anesthesia; NORA; Pulmonology 
Suite; Interventional Radiology; MRI; Radio 
diagnosis) as the primary keys either single or in 
various combinations from the year 1995 to 2020. 
The references of relevant articles were cross-checked, 
and the review was written from the articles which 
elaborated on these keywords.

Need of the hour
NORA has significant unique challenges which are 
related to the environment, patient, and procedure. 
Nagrebetsky, et al. demonstrated that NORA patients 
have different characteristics than their operating 
room (OR) counterparts. NORA cases include 
higher mean patient age and tend to have a higher 
percentage of American Society of Anesthesiology 
(ASA)  Class III-V cases4. Data from the ASA Closed 
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Claims database suggested that anesthesia at remote locations poses 
a significant risk to patients with over-sedation and inadequate 
ventilation/oxygenation during monitored anesthesia care. This 
risk is likely related to NORA-specific challenges such as remote 
location, inadequate workspaces, lack of support staff, and unfamiliar 
equipment5.

During the COVID-19 pandemic, these procedures pose even more 
significant challenges to anesthesiologists. Many of the NORA 
procedures, such as endoscopy and bronchoscopy, are associated with 
increased aerosolization of the virus. Limited space in the NORA 
scenario restricts proper barrier protection devices like aerosol boxes 
and sheets, which are generally used in the operation room during 
the COVID-19 pandemic. It is usually challenging to assign a 
dedicated donning and doffing area in NORA premises; therefore, 
proper use of Personal Protection Equipment (PPEs) is challenging 
and is a daunting task.

To provide safe and standard NORA services during the COVID-19 
pandemic, anesthesiologists need to construct a uniform institutional 
protocol.  The standard operative procedure will ensure the patient’s 
safety and improve all healthcare providers’ safety. The current 
situation has led to an urgent need for expert recommendations 
on NORA using the best available evidence to guide healthcare 
professionals during the pandemic. This article’s suggestions are 

based on three principles: a) safe anesthesia procedure in NORA 
scenario, b) healthcare worker safety due to COVID-19 pandemic, 
and c) resource preservation. This review discusses the risk associated 
with NORA during the COVID-19 pandemic and suggestions to 
mitigate the risk. 

General Guidelines for NORA during COVID-19 Pandemic
Most patients have “suspected COVID-19” or “unknown 
COVID-19” status when they are presenting for NORA. In NORA 
settings, the need for pre-procedure testing for COVID-19 is based 
on the nature of the procedure, symptoms, risk of aerosolization, and 
prevalence of community transmission. (Figure-1)

Irrespective of the anesthetic technique, airborne, droplet, and 
contact precautions should be taken for all NORA procedures. 
Anesthesiologists should use properly fitted N95 masks/Powered 
Air Purifying Respirator (PAPR), goggles/face-shield, impermeable 
gown, and double gloves while performing aerosol generating 
procedures (AGP). These precautions should also be taken while 
providing NORA in a diagnosed COVID-19 patient, even if AGP is 
not involved. Given the possible shortage of N95 masks, N95 masks 
may have to be preserved and reused according to various suggested 
protocols6. The patient’s nose and mouth should be covered with a 
three-ply surgical mask during NORA and transport; it decreases the 
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Figure 1: Precautions during COVID 19 pandemic for NORA proedures



distance of aerosol spread during coughing and high flow oxygen 
supplementation, reducing the disease transmission.

The choice of anesthetic technique for NORA should be carefully 
individualized based on procedure, risk of aerosolization, co-
morbidities, duration of the procedure, age, neurological status, 
infrastructure, and COVID-19 status (Figure 2). Unplanned 
conversion from Monitored Anaesthesia Care (MAC) to General 
Anaesthesia (GA) during NORA is undesirable given aerosolization 
risk in an uncontrolled environment. Whenever anticipated, elective 
intubation should be performed in a controlled environment, and 
then the patient should be moved to the NORA unit. There should 
be a low threshold for elective intubation in patients prone to oxygen 
desaturation. Medication cart including anesthetic and emergency 
drugs, airway instruments, suction, Oxygen source, ventilators, and 
monitors should be ready before NORA procedures. (Figure-3) High 
oxygen flow rates increase aerosolization both with a nasal cannula 
and Hudson mask7,8. High-flow oxygen is associated with increased 
transmission of the SARS-COV-29. It is advisable to consider 
General Anaesthesia (GA) with intubation in patients requiring high 
flow oxygen to maintain SpO2>94%.

For GA with tracheal intubation, following pre-oxygenation with 
a good mask seal (two hands technique), modified rapid sequence 
induction should be performed. It is advisable to use a video-
laryngoscope for intubation10. Adequate doses of neuromuscular 
blocking agents need to be used to prevent coughing during 
intubation.  Extubation should be smooth and ideally be performed 
in isolation or negative pressure room but not at NORA locations. 
Avoid using Supraglottic airway devices (SGA) for GA unless it is for 
rescuing a difficult airway.

The equipment and room surfaces should be cleaned after every 
procedure using a 1% hypochlorite disinfectant. Deep cleaning 
and fumigation should be performed when a COVID-19 positive 
patient undergoes a procedure. All equipment and monitors should 
be covered with a transparent plastic sheet.

Specific NORA Scenario:

I. Interventional Pulmonology Suite:
Rationale
Novel Coronavirus generally transmits by respiratory droplets, but 
airborne transmission is also possible during aerosol-generating 
procedures (AGP) and has unique implications during anesthetic 
management for bronchoscopy. Routine bronchoscopy for known 
or suspected COVID-19 for the mere indication of diagnosis or 
confirming the diagnosis is a relative contraindication; accepted 
indication in COVID-19 patients includes inconclusive non-
invasive COVID-19 test and suspicion of an alternative diagnosis.  
Non-COVID-19 indications for bronchoscopy during COVID-19 
pandemic includes emergent conditions like severe or moderate 
tracheal or bronchial stenosis, symptomatic central airway 
obstruction, massive hemoptysis and migrated stents,  as well as 
urgent conditions like lung mass suspicious of cancer, mediastinal 
or hilar adenopathy suspicious of cancer, whole lung lavage, 
foreign body aspiration, mild-moderate hemoptysis and suspected 
pulmonary infection in immune-compromised patients11. Although 
specific data on the risk of infection with severe acute respiratory 
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Figure 2: Choice of anaesthesia technique (NORA) Figure 3: Preparedeness for NORA during COVID 19 pandemic
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syndrome SARS-CoV-2 during bronchoscopy are not available, 
WHO has classified bronchoscopy as AGP12. Coughing during 
bronchoscopy is unsafe for the bronchoscopy and anesthesia teams 
working in close proximity. Coughing may lead to the production 
of up to 3000 droplet nuclei13,14. According to the Centers for 
Disease Control (CDC), it is still uncertain whether small respirable 
particles, i.e., aerosols or droplets, lead to proximity transmission of 
COVID-19 infection15. However, it has been seen that coughing or 
sneezing in a COVID-19 spontaneously breathing patient increases 
the risk of aerosolization and increases both the stay and distance 
of viral particles, thereby posing a potential contamination risk to 
HCW nearby.  Therefore, bronchoscopy puts healthcare workers 
(HCWs) at high risk of exposure and infection, and to minimize this 
risk, we suggest the following measures.

Suggested Measures
Apart from general suggestions for NORA during the COVID-19 
pandemic, certain specific measures are required for bronchoscopy. 
Bronchoscopy should be performed in airborne infection isolation 
rooms or negative pressure rooms whenever possible. All personnel 
must be donned with N95 masks, eye protection, impermeable gown 
and double gloves. A disposable bronchoscope can be considered if 
available. Nebulization of local anesthetic agents, jet ventilation and 
high-frequency nasal cannulae should be avoided for their potential 
to generate aerosols. While procedural sedation is the anesthesia 
technique for routine bronchoscopy, it should be used cautiously in 
the COVID-19 pandemic. Bronchoscopy under procedural sedation 
requires high flow oxygen supplementation, and increased oxygen 
flow rates increase aerosolization4,5. Coughing during bronchoscopy 
under sedation is also undesirable in this COVID-19 era. Emergent 
conversion of sedation to GA is also an unsafe intervention. So, 
procedural sedation should be reserved for proven COVID-19 
negative cases and in the region where community transmission is 
low.

General anesthesia with an endotracheal tube should be the 
anesthesia technique for bronchoscopy in suspected or diagnosed 
COVID-19 patients and should be preferred at places where 
community transmission is high. Use of larger internal diameter 
cuffed endotracheal tube to allow room for the passage of the 
bronchoscope is advisable. Other practice changes during anesthesia 
for bronchoscopy during COVID-19 pandemic include modified 
rapid sequence induction, video laryngoscope, deep plane anesthesia 
with complete muscle relaxation irrespective of airway device used, 
avoidance of deep extubation as the patient requires high oxygen 
flow, and to avoid chances of reintubation. Avoid using supraglottic 
airway device (SGA) for GA unless it is for rescuing a difficult 
airway as it increases aerosolization due to a leak around the cuff. 
Avoid awake intubation as possible; if awake intubation is needed, 
topical anesthesia should be provided with lignocaine lollipop or 
nerve block. Atomization or nebulization of local anesthetic agents 
should be avoided, and balanced sedation should be used, preferably 
with TIVA. In anesthesia for a rigid bronchoscope, use ventilating 
bronchoscope and pack sides of the bronchoscope with a throat 
pack.  In general, the threshold for GA use for bronchoscopy may be 
reduced during the COVID-19 pandemic.

II. Interventional Radiology Suite

Rationale
In patients with COVID-19 disease, the incidence of cardiovascular 
disease, hypertension, and ischemic stroke was reported to be 16.4%, 
17.1%, and 5%, respectively16,17. There is a great challenge to both 
the anesthesiologist and interventional team when these COVID-19 
patients with acute ischemic stroke (AIS) require endovascular 
therapy (EVT). Besides, patients requiring EVT may be pre-
symptomatic or carriers of the novel coronavirus from community 
exposure Peri-operative care and anesthesia techniques are required 
for EVT in these patients, to minimize the transmission of SARS-
COV-2. Interventional radiology [IR] suites also witness some 
procedures with high aerosol generation potential: thoracocentesis, 
pleural drain placement, gastrostomy, or percutaneous trans-hepatic 
biliary drainage (PTBD). So, it is essential to formulate a standard 
protocol for providing NORA services in interventional radiology 
suites.

Suggested measures
All general measures suggested above for NORA during the 
COVID-19 pandemic should be implemented in IR suites. Elective 
procedures should either be postponed or taken up after COVID-19 
testing (RT-PCR). Diagnosed or suspected patients with COVID-19 
should be posted as the last case in the list. Surface cleaning in IR 
suites requires special attention. Transparent plastic sheets can be used 
to cover both monitors and machines. A lead apron should be worn 
prior to “donning” PPE. Intraoperative neurological complications 
can occur in the neuro-radiological procedure. It is also necessary 
to optimize cerebral blood flow, control perfusion pressure and 
maintain intracranial pressure. So, for most of the neuro-radiological 
interventions, general anesthesia with endotracheal intubation is 
required. General anesthesia should be given in an isolation room 
with all the precautions described above for COVID-19 pandemic. 
The patient should be then shifted to IR suite. Disconnections of 
ventilator tubing in ED, during transfer, and inside IR suite should 
be avoided. For specific procedures (e.g., peripheral stenting, PTBD), 
monitored anesthesia care or procedural sedation are indicated. The 
decision to continue with MAC or sedation should be based on the 
patient’s condition and aerosolization risk. 

III. Radio diagnosis:
Rationale
Anaesthesiologists have to face multiple challenges of administering 
anesthesia or sedation in the radiology suite during the COVID era, 
apart from working in limited spaces involving complex machinery, 
exposure to ionizing radiation, and limited emergency availability 
of equipment. Anesthesiologists face additional risk during the 
COVID-19 era of disease dissemination and infection to HCWs, 
patients, and the general community while providing anesthesia 
in the radiology suite. Anaesthesia, sedation, and analgesia in the 
radiology suite are usually risky, and now it is further complicated 
with the risk of transmission of SARS-COV-2, both for patients and 
health care workers. Imaging should be based on emergency and 
whether the imaging will change patient management1 (Figure-4). 
Wherever possible other imaging modalities like ultrasonography, 



© World Federation of Societies of Anaesthesiologists 2021. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) 
may be included in professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for 
commercial reproduction should be addressed to: World Federation of Societies of Anaesthesiologists, Dean Bradley House, 52 Horseferry Rd, London SW1P 2AF, UK.

which does not require anesthesia or sedation, should be considered. 
Apart from restricting the use of ferromagnetic devices and other 
radiology suite limitations, infection control measures need to be 
standardized.

Suggestions
During the Covid-19 pandemic, general NORA recommendations 
should be followed in the radiology suite as well. The number of 
visitors in the radiology area should be limited. Bedside diagnostic 
modalities for inpatients should be preferred to reduce the need for 
patient transport. To provide procedural sedation, TIVA should 
be the preferred method. When necessary, regional anesthesia can 
be used.  In patients prone to desaturation, a low threshold for 
intubation should be maintained, and all such patients should be 
intubated before being referred to radiology. Appropriate PPE should 
be used based on the degree of community transmission and the 
patient’s COVID status. Before donning PPE for MRI procedures, 
the respirators must be tested outside the MRI control area with a 
handheld magnet of less than 1,000 Gauss. Also, the patient mask 
must be tested for MRI compatibility, as a metal strip on masks can 
cause image artifacts. The Halyard FFP2 respirator and standard 
disposable Dalhousie surgical mask are the only MRI-compatible 
respirators and masks; all 3M respirators and PAPRs are not18. 

IV. Endoscopy

Rationale
HCW involved in endoscopy will inevitably be exposed to either 
the respiratory or gastro-intestinal fluids from patients, thereby 

increasing the risk of contamination as the viral load is high in both 
of these secretions. Possible transmission routes during endoscopy 
may be person to person, respiratory droplets, contact with body 
fluids or surroundings, and aerosols generated during endoscopy. Pan 
L et al. demonstrated that 48.5% of COVID-19 positive patients 
presenting with gastro-intestinal symptoms had anorexia (83.3%), 
diarrhea (29.3%), and vomiting (0.8%), with severity increasing as 
the disease progressed19. Endoscopy procedures are considered AGP 
as coughing and retching both can occur during endoscopy and can 
generate aerosols. Contaminated fluids/secretions can splatter while 
inserting or removing accessories from the endoscope’s working 
channel, adjusting the air/water button, or retrieving tissues for 
a biopsy bottle. Often patient’s saliva can contaminate the pillow 
or bed, and during the colonoscopy procedure, there is a risk of 
contamination of the bed with the patient’s feces. 

Suggested measures
Note that as an AGP, endoscopy of suspected or confirmed 
COVID-19 patients requires the use of respiratory protection, N95 
respirator masks for all HCWs. The powered air-purifying respirator 
(PAPR) is a desirable alternative that does not require fit testing and 
can be used by employees with facial hair who would otherwise not 
achieve a good seal with the N95.

V. Cardiac catheterization Lab
Rationale
Novel Coronavirus disease has placed an enormous strain on 
the nations’ health care systems where it has spread widely, with 

Figure 3: Workup in Radiology suite
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specific implications of the disease on practice in the catheterization 
laboratory. Implications in cardiac catheterization lab procedures 
include modifications required in practice for standard cardiac 
patients in those suspected of COVID or positive cases which either 
have cardiac manifestations as a part of the disease process or have an 
unrelated cardiac condition. There is a paucity of literature regarding 
this dynamic situation. Zhou F et al. suggested that patients with 
established cardiovascular disease are at high risk of mortality 
associated with infection with COVID-19. Remarkably, among the 
cohort of 191 reported by them, 54 died, 13 of 15 patients with 
coronary artery disease had a fatal course (odds ratio, OR: 21.4; 95% 
confidence interval, CI: 4.6–98.8), and those with co-morbidities 
including either hypertension or diabetes were three times more 
likely to die20.

Suggested measures
All patients who present with ST-elevated myocardial infarction 
(STEMI) should be screened clinically and for COVID-19. 
For patients at low risk of STEMI, systemic fibrinolysis may be 
considered. Low-risk STEMI conditions include lateral MI with 
hemodynamic stability and inferior wall STEMI without the right 
ventricular involvement.  For any procedure in the cardiac cath lab, 
adequate PPE should be worn by all personnel. Whenever feasible 
and indicated, procedures can be carried under monitored anesthesia 
care. Early intubation is advisable in patients with respiratory distress 
and should be considered in ER/ICU/Negative pressure isolation area 
before moving the patient to the cath lab. If intubation is inevitable 
in the cardiac cath lab, all precautions described in general measures 
should be undertaken. All procedures requiring high oxygen flow, 
including high flow nasal cannula or non-invasive ventilation, 
should be avoided to decrease aerosolization. If cardiopulmonary 
resuscitation (CPR) is required, consider using automated CPR 
devices or donn full PPE before CPR.

VI. Electro-Convulsive Therapy [ECT]

Rationale
It is crucial to consider the implications of COVID-19 for ECT. 
If ECT is stopped, the 6-month relapse rate with continuation 
pharmacotherapy will mount up to 37%21. Relapse rates after 
discontinuing an ongoing maintenance-ECT (M-ECT) are 
similar22-23. Moreover, a depressive relapse might make older patients 
more vulnerable to infectious diseases24. Very high risk is involved 
for healthcare professionals during ECT. ECT involves anesthesia 
and non-invasive bag-mask ventilation, which often do not create a 
perfect seal. A patient may also need oral and nasal suctioning. So, 
anesthesia for ECT is an aerosol-generating procedure.

Suggested measures
Aside from general NORA considerations in the COVID-19 
pandemic, the following precautions should be taken to ensure 
safe ECT. ECT providers should keep in communication with 
their anesthesiologist colleagues. ECTs at the bedside should be 
avoided. ECTs should only be administered in ECT rooms. Inside 
the ECT room, all personnel must wear full PPE. Pre-oxygenation 
for 5 minutes, followed by rapid sequence induction with minimum 

bag-mask ventilation, should be considered. During bag-mask 
ventilation, a two hand technique should be used to achieve a 
proper seal. One HEPA/HMEF should be placed between mask and 
circuit or AMBU bag. For patients prone to rapid desaturation, the 
threshold for GA with intubation should be kept low. If needed, 
GA should be administered as suggested above. Intubation is a high-
risk procedure for aerosol dispersion in COVID-19 patients, so full 
personal protective equipment (PPE) with airborne precautions, 
as well as using equipment that minimises dispersion (e.g., video 
laryngoscopy), should be worn.

Conclusion
An exponential increase in COVID-19 cases is predicted by most of 
the models leading to increased hospitalizations and deaths over the 
next few months, depleting hospital resources. Anesthesiologists are 
at the forefront of this battle. The anesthesia care providers need to 
amend their practice to safeguard themselves and the hospital staff. 
NORA has its unique challenges. With the rapid rise in the NORA 
cases in our day-to-day practice, standard COVID-19 measures 
should be implemented. Due to the lack of published evidence, 
the suggestions provided in this article are based on expert opinion. 
These recommendations can be used as guidance to make NORA 
practice in the COVID-19 era safe. In the end, we would also like to 
highlight that COVID should not change our care pathways.
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