ELMER
PRESS

Letter to the Editor

J Curr Surg. 2020;10(3):59-61

Is an “Aerosol Box” Needed in Patients Planned to Undergo
Rapid Sequence Induction Before Intubation in the
Operating Room?
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To the Editor

During the coronavirus disease 2019 (COVID-19) outbreak, ef-
forts to minimize healthcare workers’ exposure to aerosols have
expanded. In the operating room, many patients suspected to
have or infected with COVID-19 present for surgery. To prevent
aerosol exposure, rapid sequence induction (RSI) after adequate
preoxygenation with a tight-fitting mask and use of a video la-
ryngoscope are recommended [1]. During these procedures,
anesthesiologists and other operating room staff are faced with
potential contamination; droplets are created by coughing and
aerosolized particles leak from the mask. Recently, an “aerosol
box” was introduced [2] and is widely used in intensive care units
and operating rooms. The aerosol box is useful to prevent direct
droplet exposure during awake intubation, in which coughing is
inevitable. It is also used for patients with severe hypoxemia or
who are anticipated to have a difficult airway. However, in the
operating room, most patients undergo RSI and do not cough
after adequate muscle relaxation. Conventional operating rooms
have ventilation systems to produce a minimum of 15-air chang-
es per hour [3]. Even if aerosolized particles leak from the mask
during preoxygenation, filtered air from the ceiling to the ex-
haust duct should remove them immediately without an aerosol
box. Using an aerosol box can retain the aerosolized particles in
the box due to interruption of ventilation. The importance of the
aerosol box in the operating room is unclear.

To visualize aerosolized particles with or without an
aerosol box in the operating room, a simulation model with
a mannequin connected to an ultrasound nebulizer (UN-511,
Alfresa, Osaka, Japan) generating mist was used. The level of
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aerosolized particles was measured using a particulate mat-
ter (< 2.5 um, PM2.5) detector (DM106, Dienmern, Shenz-
hen, China). The mannequin was set below the ceiling duct
which supplies filtered air. The PM2.5 detector was placed
near the mannequin’s head. We simulated changing levels of
aerosolized particles around the head of the mannequin with a
facemask (aerosol leakage model during preoxygenation) with
or without an aerosol box. We used two types of aerosol boxes.
Aerosol box A is an acrylic cube with two circular ports (Fig.
la, b) and box B is a semicircular metal frame with disposable
drapes (Fig. 1c, d). Aerosol box B has two small slits allowing
the anesthesiologist’s hands to pass to a cranial drape and we
covered the chest with a drape to increase airtightness. Aerosol
box A was recently acquired, and we have been using aerosol
box B clinically. Figure 2 shows resulting levels of aerosolized
particles around the head of the mannequin with a facemask.
Without an aerosol box, the generated mist was forced to flow
to the floor. The level of PM2.5 was 42 pg/m?3. With aerosol
box A, downstream flow from the ceiling was interrupted, the

Figure 1. (a, b) Aerosol box A: an acrylic cube with two circular ports.
(c, d) Aerosol box B: a semicircular metal frame with disposable drapes.
Aerosol box B has two small slits to pass the anesthesiologist’s hand
to a cranial drape and the chest is covered with a caudal drape to in-
crease airtightness.
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Figure 2. Levels of PM2.5. (a) PM2.5 detector showed 42 pg/m? without an aerosol box. (b) PM2.5 detector showed 208 ug/m? in aerosol box A. (c)

PM2.5 detector showed 478 pg/m3 in aerosol box B.

generated mist was stored in the box, and the level of PM2.5
increased to 208 pug/m3. With aerosol box B, due to increased
airtightness, the level of PM2.5 increased to 478 pug/m?. In all
simulations, the level of PM2.5 around the anesthesiologist’s
head was 0 pg/m3.

This simulation shows that using an aerosol box during
preoxygenation could increase the level of aerosolized parti-
cles in the box due to their airtightness. This simulation did not
visualize the distribution or measure levels of particles smaller
than 2.5 pm, which may cause air-borne infections, but the
distribution of such smaller particles may have a similar trend
as PM2.5 [4].

Aerosol boxes have several disadvantages. First, the aero-
sol box might restrict hand movements, and might be an addi-
tional contagious surface. In most patients planned to undergo
RSI, a tight-fitting mask during preoxygenation is enough to
prevent direct exposure to droplets. Second, using an aerosol
box might increase the risk of acrosolized particle exposure.
When an aerosol box is used during preoxygenation, ventila-
tion is interrupted, and leaked acrosolized particles are stored
in the box as this simulation showed. These results raise a seri-
ous concern that anesthesiologists might be exposed to high
levels of infectious aerosolized particles just after removal of
the aerosol box following preoxygenation.

An aerosol box might not be needed during preoxygena-
tion in patients planned to undergo RSI. An aerosol box might
be used just before intubation and may be unnecessary with
adequate muscle relaxation in conventional operating rooms.
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