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•	 5 excluded: no abstract
•	 5 excluded: not aeromedical
•	 8 excluded: use of an isolation tent or pod
•	 3 excluded: not specific to highly contagious disease
•	 2 excluded: not in English
•	 1 excluded: purely editorial.

A 2019 literature review identified 14 studies pertinent to the aeromedical transport of patients with highly contagious 
infectious disease, by specialized teams using a high‑level containment transport system. This review noted that none of the 
papers described in detail the PPE ensemble nor the donning and doffing protocol. Details on waste disposal and aircraft 
decontamination were also limited.

To capture the emerging literature on the transfer of COVID‑19 patients, and how this might differ from other highly contagious 
diseases, on March 20, 2020, we searched the same databases for “COVID‑19” AND “Airway Management” (MeSh) OR 
“Critical Care” (MeSH) OR “Patient Transfer” (MeSH).

This search strategy was designed to include articles not specific to the aeromedical environment.

Eighteen articles were identified. Four were identified as being relevant following the review of abstracts.
1.	 One article on the transfer of COVID‑19  patients does not encompass aeromedical transfers but concurs with our 

recommendations on ground transport[1] (REF transport Liew)
2.	 Two editorial articles advise on how hospitals can prepare to transfer COVID patients; their recommendations have been 

included where relevant[2,3]

3.	 An editorial outlines the preparations needed in a hospital system, but their relevance to retrieval is limited.[4]
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Letter to Editor

Endoscopy mask for safe 
extubation in patients with 
COVID‑19

Dear Editor,
The risk of spreading coronavirus disease 2019 (COVID‑19) 
virus through aerosol generating procedures (AGPs) is well 
documented.[1] Intubation and extubation are high AGPs, which 
are of major concern for an anesthesiologist and intensivists due 
to proximity to the patient. Recently various recommendations 
for anesthetic management of COVID‑19 patients has been 
published.[1,2] These recommendations mainly focus towards 
safe tracheal intubation with less emphasis on safe extubation Figure 1: Endoscopy mask with the silicon membrane and a small self-sealing 

hole with a cap (yellow arrow)
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a proper seal around the ETT. A viral filter is attached to 
the airway port of the endoscopy mask [Figure 2c]. At the 
time of extubation, a proper seal with the endoscopy mask is 
ensured before the deflation of the ETT cuff [Figure 2d]. The 
ETT is removed through the hole in the silicon membrane 
of the endoscopy mask. The hole in the silicon membrane 
is capped by the assistant and the close circuit is detached 
from the ETT distal to viral filter [Figure 2e]. The circuit is 
reattached to the viral filter, which is attached to the airway 
port of the endoscopy mask [Figure 2f].

Advantages of using endoscopy mask during extubation in 
COVID‑19 patients are: the small self‑sealing hole in the 
silicon membrane of the mask ensures adequate seal around 
the ETT and the flexible corrugated airway port of the 
mask can be diverted away from the person standing at the 
head‑end, during extubation. We found this technique simple 
and effective and did not find any difficulty in testing this 
technique in a mannequin and non‑COVID patients. The 
only limitation of this technique is that an additional viral filter 
is required to ensure adequate protection.
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techniques. We believe that adequate dose muscle relaxants 
during laryngoscopy and intubation prevents coughing thus 
limiting aerosol generation. In contrast, the aerosol generation 
is much more during extubation than that of intubation due 
to the high incidence of coughing and bucking.

Strategies like avoiding extubation inside the OR or extubation 
in a negative pressure room may prevent contamination 
but are not always feasible. Use of portable barrier hood 
devices[3] mask over the endotracheal tube (ETT) technique[4] 
and passing the ETT through the port, of a standard face 
mask,[5] have been described to minimize exposure during 
extubation, however, these techniques have limitations and are 
not full‑proof. Hence, we describe a technique of extubation 
using endoscope mask  (VBM Medizintechnik GmbH, 
Germany) [Figure  1], which further minimizes aerosol 
exposure despite proximity to the patient.

Extubation Technique

All providers managing extubation in COVID‑19 patients 
should wear full personal protective equipment  (PPE). 
Assessment for the readiness of extubation is crucial as rescue 
strategies are associated with increased risk of exposure.

Before extubation, an adequate size endoscopy mask is placed 
over the patient’s face by inserting the ETT through the 
membrane port of the endoscopy mask, after clamping the 
ETT at the angle of mouth [Figure 2a and b]. The membrane 
port of the endoscopy mask has a silicon membrane and a 
small self‑sealing hole with a cap [Figure 1], which ensures 

Figure 2: Extubation with endoscopy mask. (a) ETT clamped at the angle of mouth, (b) The ETT is passed through the small hole of the silicon membrane of endoscopy 
mask, after detaching the connector, (c) Clamp removed, circuit reattached to the ETT and a viral filter is attached to the airway port of the endoscopy mask (white 
arrow), (d) Cuff of the ETT deflated while maintaining a proper seal with the mask, (e) ETT removed and the hole in the silicon membrane is closed by its cap by the 
assistant, (f) The circuit is reattached to the filter attached with airway port of the mask (white arrow)
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Case Report

Safety tent for enhanced personal protection from 
aerosol‑generating procedures while handling the COVID‑19 
patient airway
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The world is going through the COVID‑19 pandemic, which has high virulence and transmission rate. More significant the 
viral load during exposure, the greater is the likelihood of contracting a severe disease. Healthcare workers (HCWs) involved 
in airway care of COVID‑19 patients are at high risk of getting exposed to large viral loads during aerosol‑generating actions 
such as coughing or sneezing by the patient or during procedures such as bag‑mask ventilation, intubation, extubation, and 
nebulization. This viral load exposure to airway caregivers decreases considerably with the use of an aerosol box during 
intubation. The safety tent proposed in this article is useful in limiting the viral load that HCWs are exposed to during airway 
procedures. Its role can be expanded beyond just intubation to protect against all aerosol‑generating actions and procedures 
involving the patient’s airway.
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