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According to reports, the potential transmission routes of
the Coronavirus Disease 2019 (COVID-19) infection include
contact, droplet, and airborne transmission.1,2 Therefore,
many strategies to reduce aerosol spread by patient coughs
during endoscopy have been reported, such as plastic cube
barrier, vinyl-box, modified surgical mask, and glove-covered
mouthpiece.3-6 Endoscopic biopsy for suspected malignancies
should be performed for diagnosis confirmation even in the
COVID-19 era.7,8 However, to our knowledge, there are no
reports of precautions focusing on potential contamination
during biopsy. First, a patient’s contaminated fluids, which
potentially exist in the instrument channel of the endoscope,
could splash from the biopsy valve on the channel port into
the endoscopist’s face. Moreover, infection risk is higher because of the close distance to the endoscopist’s face.9 Second, it
should also be considered that long and elastic biopsy forceps
have an unexpected risk of contact transmission when the
forceps are pulled out from the channel port. Here, we present
a method without harmful effects of using an alcohol swab not
only to prevent contaminated fluid splash during biopsy, but
also to deactivate severe acute respiratory syndrome coronaviReceived: December 22, 2020 Revised: January 24, 2021
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rus 2 (SARS-CoV-2) for the reduction of contact transmission
after biopsy. We performed a demonstration to inspect the
protective effect of the swab using an upper gastrointestinal
training simulator (LM-022; KOKEN CO., LTD., Tokyo, Japan) and fluorescent dye (see Supplementary Video 1).
The first demonstration shows the endoscopic biopsy
procedure using a training simulator without precaution for
potential contamination. After the forceps were pulled out by
an assistant, many fluorescent dye droplets were identified on
the right forearm, chest, neck, and mask of the endoscopist by
illuminating with ultraviolet light (Fig. 1A, B).
Next, we present the alcohol swab technique during biopsy
to reduce contamination. Ahead of biopsy, an alcohol swab
package was placed with a cellophane tape near the instrument channel port in order to quickly obtain the swab (Fig.
2A). The endoscopist removes the swab and continues to hold
down the top of the biopsy valve, “sandwiching” the forceps to
stabilize until the forceps are slowly pulled out by an assistant
(Fig. 2B).
The last demonstration shows the endoscopic biopsy procedure with an alcohol swab. After the assistant pulled out the
forceps, the fluorescent dye was absorbed in the swab. Ultraviolet light illumination revealed no scattering of dye on the
endoscopist.
For further clinical examination, we evaluated the aerosol spread using the portable HHPC6 + Handheld Particle
Counter (Beckman Coulter, Inc., Brea, CA, USA), while actual
biopsies were performed using esophagogastroduodenoscopy
(EGD). This device was positioned at the face height of the
endoscopist and recorded the quantity of particles (0.3-2.0
μm) per cubic feet every 5 seconds in order to verify the en-
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Fig. 1. (A) Droplets of fluorescent dye illuminated with ultraviolet light identified on the neck and mask of an endoscopist. (B) Droplets of fluorescent dye found on
endoscopist’s chest.

A

B

Fig. 2. (A) Ahead of biopsy, an alcohol swab package taped near the instrument channel port. (B) The endoscopist continues to hold down the top of the biopsy
valve, “sandwiching” the forceps by the swab to stabilize until the forceps are slowly pulled out by an assistant.
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Fig. 3. The temporal changes of particle counts in each size per cubic feet during esophagogastroduodenoscopy. The red and blue arrows are the timing of biopsies
without and with alcohol swab, respectively.
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doscopist’s exposure to the aerosol. All values were normalized
against the background particle count in the endoscopy room
at the start of measurement. Fig. 3 shows the temporal changes
in particle counts for each size during EGD. Most notably, the
quantity of particles (0.3 µm) did not increase after the biopsy
with alcohol swab compared to that without alcohol swab.
The total number of particles (0.3–2.0 μm) measured for 30 s
after two biopsies while using the alcohol swab was reduced to
59.4% compared to that without the alcohol swab (94,470/ft3
and 159,060/ft3).
Our demonstration using the simulator and fluorescent
dye suggested that the alcohol swab technique could prevent
contaminated fluid splash and contact with SARS-CoV-2 on
the forceps. In particular, we believe that droplet infection via
the instrument channel can be almost completely controlled
by this technique. However, this simulation did not demonstrate the preventive effect of small aerosol particles that cause
airborne infections. Therefore, using a particle counter, we
showed that our alcohol swab technique could limit the spread
of aerosol to approximately 60% during endoscopic biopsies;
however, the actual protective effect against airborne SARSCoV-2 infection remains to be ascertained. Additional experiments are needed to investigate the effects of alcohol swabs on
the disinfection of SARS-CoV-2 and the prevention of contact
transmission. However, we consider that alcohol swabs can
inactivate SARS-CoV-2 more effectively than simple gauze
because of the disinfection effect of ethanol itself.10 Our technique using an alcohol swab, an easy, low-cost option, can prevent viral transmission by the avoidance of fluid and aerosol
blowout from the channel and by disinfection of the forceps.
This technique can be applied to any endoscope or a similar
device. Therefore, a further protective effect might be obtained
for essential endoscopic procedures during the COVID-19
pandemic, and this novel technique can be accepted as a standard precaution to ensure infection control during routine
endoscopy even after the COVID-19 era.
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Supplementary Material
Video 1. A new method using an alcohol swab to reduce contamination
during biopsy and simple demonstrations using fluorescent dye to inspect
the protective effect. (https://doi.org/10.5946/ce.2021.027.v001).
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