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Abstract

Objectives: The COVID-19 pandemic has created additional risks to healthcare providers, especially those who perform aerosol generating proce-
dures (AGPs) like endotracheal intubation. Endotracheal intubation is one of the procedures mostly generating aerosol and, therefore, requiring
full protection of medical personnel against the infection. Material and Methods: In this paper, basing on a literature review, the recommended
intubation procedure is presented together with recommendations for personal protection during intubation. Additionally, a proposal of a simple
and cheap protective barrier is described against spreading aerosol outside the intubation area. The aim was to propose a simple and cheap method
to increase the safety of medical personnel performing AGPs in patients infected or suspected of being infected with COVID-19, which could be
easily introduced into clinical practice. Results: The presented method is the authors” own idea, based on their experience gathered from working in
an operating room. Judging from their clinical experience, the presented method is effective and safe for patients. Conclusions: Endotracheal intuba-
tion is one of the most common AGPs and adequate actions must be taken in order to protect medical personnel against the infection and to prevent
the spreading of aerosol around the intubation area. The proposed barrier is easy to set with disposable materials and standard equipment available
in every operating room. Int J Occup Med Environ Health. 2021;34(2):301-5

Key words:
intubation, infection, personal protective equipment, airway management, COVID-19, intubation barrier

INTRODUCTION
As endotracheal intubation is one of the common aerosol

ciety of Anesthesiology also recommends third-level PPE
and “[i]f available, a medical protective head hood or

generating procedures (AGPs), medical personnel should
use the adequate personal protective equipment (PPE),
including full PPE for AGPs and respiratory protection,
preferably with an FFP3 filter, goggles, a face shield, and
gloves [1]. According to the Italian recommendations,
third-level PPE is the most effective [2]. The Chinese So-
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a powered air purifying respirator should be used. Goggles
and glasses need to be prepared for anti-fog” [3]. The Aus-
tralian recommendations compliant with the Safe Airway
Society principles of airway management and endotra-
cheal intubation specific to the COVID-19 adult patient
group [4] propose that the minimum PPE should be as
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follows: “[ijmpervious gown, theatre hat, N95 mask, face
shield and eye protection, consider double gloves.”
Simulation with non-visible fluorescent compounds has
revealed droplets on the medical personnel’s neck, ear
and shoes [5]. Guidelines for managing airways in patients
with COVID-19 were proposed by the Difficult Airway
Society [6]. It is prudent to use videolaryngoscopy rather
than direct laryngoscopy for intubation because the former
increases the distance between the healthcare worker’s
face and the patient’s face, which may minimize the risk
of contamination [7]. Videolaryngoscopy with dispensable
blades is highly recommended in patients with a suspected
infection [2-4,6]. Face mask ventilation should be avoided
and pre-oxygenation should be performed using a well-fit-
ting occlusive face mask attached to a manual ventilation
device with an oxygen source for 5 min [3,4,6]. Rapid se-
quence induction is the most preferable method of induc-
ing anesthesia in COVID-19 patients [6].

Intravenous lidocaine at a dose of >1.5mg/kg is effective in
suppressing coughing during endotracheal intubation [7,8].
If a nasal cannula is in place, a facemask should be well-
sealed over the nasal cannula. Opioids have the potential
to cause coughing, which is why some providers prefer
to give opioids after the accomplishment of satisfactory
muscle relaxation [7]. After 45-60 s (unlike the regular
rapid sequence intubation of 30 s), the intubation attempt
should be performed. Time extension is required to obtain
a full neuromuscular blockade to avoid cough reflex during
intubation. If the patient requires face mask ventilation
due to low pulmonary reserves and quick desaturation, it is
recommended to cover the patient’s mouth and nose with
2 layers of wet gauze and ventilate the patient with a bag-
mask [7]. The use of supraglottic airway devices for oxygen-
ation and ventilation can also be considered.

Each endotracheal intubation can be associated with
the risk of failure, also when it comes to patients with
a suspected or confirmed COVID-19 infection. Equip-
ment for difficult intubation, such as laryngeal masks,
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disposable endotracheal tube stylets and a disposable fi-
berscope, should be prepared [7]. According to the avail-
able recommendations, awake intubation should be
avoided [2,7]. In the case of patients with predicted dif-
ficult airways, the strategy and risk should be determined
individually. Fiberscope assisted videolaryngoscopy can be
considered after full muscle relaxation. To reduce the risk
of failure and to repeat intubation attempts, the most
experienced and skilled anesthesiologist should perform
intubation [9,10]. Finally, the number of staff members
involved should be cut to the minimum, and the strategy
should be discussed before attempting intubation [6].

METHODS

In available publications, there are different PPE recommen-
dations for the intubation of patients with COVID-19 [11].
In a publication based on Wuhan anesthesiologists™ expe-
rience, third-level PPE is the most recommended [7,11].
Anesthesiologists should wear disposable fluid repellent
coveralls, FFP2 masks (or N95 respirators), full-face shields
or visors and gloves [12]. This type of protection is reason-
able but has some limitations in emergency situations when
airways management is required immediately. Neverthe-
less, in patients with a confirmed COVID-19 infection, this
approach is necessary. In the publication entitled “Rec-
ommendations for endotracheal intubation of COVID-19
patients” [13] in Anaesthesia and Analgesia, a recommen-
dation is made to wear a fit-tested N95 respirator, a face
protector such as a shield, a gown, and gloves [13].

Due to the fact that not all patients can be tested for
COVID-19 and given the risk that coronavirus can be
transmitted by people without symptoms, all patients
should be treated as potentially infected. To reduce the risk
of virus transmission and operating room contamination,
the newest publications recommend different strategies,
including the use of protective barrier enclosures [14]. Un-
fortunately, this requires additional funds to buy special-
ized equipment.
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Brown et al. [15] and Yang et al. [16] described the man-
agement of intubation in patients infected with COVID-19
using a barrier system made of clear plastic drapes and
the adaptation of a plastic barrier sheet to facilitate in-
tubation. However, based on their experience in using
similar solutions, the authors of this article found out that
manipulations during airways management under plastic
drapes may sometimes prove difficult, especially when in-
tubation does not go very smoothly. Therefore, they de-
cided to modify this barrier and to create some kind of
an aerosol box which is made of clear plastic drapes and
screen frames used to separate the operation area from
the anesthesiologist’s area (the patient’s head), which
are standard equipment in an operating room (Figure 1).
The aerosol box facilitates manipulation on the patient’s
airway. To this end, the authors used disposable clear plas-
tic foil of different manufacturers, which has to display ad-
equate transparency, with no specification of material or
a clarity meter. The adequate transparency was assessed
in a subjective manner — the operator decided if, in his/her
opinion, transparency was at an acceptable level.

Chen et al. [17] described a new device and technique to
protect intubation operators against COVID-19. They
used a modified aseptic microscopy cover. They found that
it had a satisfactory effect in isolating the patient’s droplets
without causing hypoxemia during intubation, as shown by
the fact that only the inner of this simple protective sleeve
received droplets during the procedure. In the case of an
urgent intubation procedure, without the opportunity to
quickly prepare a protective barrier, a transparent plastic
bag of an appropriate size can be used to cover the pa-
tient’s head [15,16]. In their clinical practice, the authors
use a transparent foil bag sized 1.2 X 1 m with much suc-
cess. Every protective method, however, can limit the ma-
nipulation over the patient’s head, thus making the intu-
bation procedure more time consuming [18]. The simple
aerosol box made of anesthesia frames and foil, as pre-
sented in this article, can be a suitable option because it

Figure 1. An aerosol box made of clear plastic drapes
and screen frames used to separate the operation area
from the anesthesiologist’s area

makes intubation under the protective box easier, thus fa-
cilitating the management of potential difficulties during
the intubation efforts.

There is no doubt about the necessity to ensure proper re-
spiratory protection for healthcare providers in the oper-
ating room. It seems that, following the above mentioned
papers, mostly filtering facepiece respirators (FFRs)
and disposable respirators are used in operating rooms
for protection when anesthetizing COVID-19 patients.
In a paper by Sozkez and Sozkes [19] about COVID-19
and the respiratory protection for healthcare providers,
the authors suggested the use of reusable elastomeric res-
pirators, as such equipment might be less prone to leakag-
es, can provide a better fit, and indicates a better stability
compared to disposable FFRs (N95 and similar). The au-
thors believe that adding the disposable translucent bar-
rier proposed in this article during the intubation efforts
may increase the safety of healthcare providers.

RESULTS

The authors’ experience shows that improvised protec-
tive barrier enclosures can be made with easily accessible
and cheap disposable materials as well as standard equip-
ment available in all operating rooms. Anaesthesia screen
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Figure 2. The aerosol box allows for manipulation
in the patient’s head area because of 2 small apertures
for the airway operator’s hands.

frames and transparent plastic foil can be used to this end.
Figure 1 shows how the foil can be attached to the screen
frame and how the patient’s upper body can be covered.
This method does not limit visibility of the videolaryngo-
scope screen and allows for very good access to the patient’s
head during intubation. Clear plastic drapes are positioned
in such a way that they cover the airway manipulation area.
From the anesthesiologist’s side, there are 2 small aper-
tures for the airway operator’s hands (Figure 2). Attach-
ing the operator’s gown sleeves to the apertures with sticky
tapes can be considered for providing an additional secu-
rity seal and for preventing leakage from the apertures.
The presented method is cheap, easy to prepare and, from
the authors’ clinical observations, capable of successfully
blocking the spread of droplets and aerosols. Consent was
obtained from the patient for photo publication.

CONCLUSIONS

In summary, endotracheal intubation of patients with
a suspected or confirmed COVID-19 infection requires
medical personnel to take the appropriate security mea-
sures and to use the adequate PPE. Using an improvised
protective barrier along with third-level PPE can be con-
sidered to reduce virus transmission and operating room
contamination. The proposed barrier is easy to set with
disposable materials and standard equipment available in
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every operating room. The authors believe that the pro-
posed barrier might also be used in other medical fields,
e.g., during laryngology surgeries, including laryngoscopy
with operations on entrance to the larynx in the case of
which the surgery method is similar to laryngoscopy for
endotracheal intubation.
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