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To the Editor:

We would like to describe a follow-up study that illustrates
the ability of aerosol and droplets to be generated in
intraocular surgery performed on a model eye. We have
previously demonstrated that aerosol can be generated in an
open chamber system with phacoemulsification but not
vitrectomy [1].

We used both the Bausch and Lomb Stellaris PC and
Alcon Constellation platform to simulate aerosol generation
in intraocular surgery using an Advanced Cataract model
eye from Phillips Studio (Bristol, UK). Fluorescein dye was
injected into the anterior chamber. Using a black back-
ground and dark room, a blue light was used to allow better
visualisation of aerosol and droplet formation. Videos were
taken to visualise aerosol/droplet generated [2, 3].

We found that in a tightly sealed cornea wound, it was
possible to prevent visible aerosol formation in phacoe-
mulsification. However, with a leaky wound, aerosol could
be seen to be generated from phacoemulsification [2].
(Fig. 1a) In vitrectomy, there was no evidence of visible
aerosol or droplet formation using a 25 gauge sealed trocar
[3]. When conducting air exchange, there was droplet
formation at the trocar exit especially when the silicone
seal for the trocar was removed or damaged. At air gas
exchange, droplets could also be seen when a 25 gauge
needle was passed through the sclera at the hub end opening
of the needle. (Fig. 1b) No visible aerosol was observed in
any of the vitrectomy steps using the model eye.

Our attempts of visualising aerosol depend on the sensi-
tivity of the camera. Smaller amounts of bioaerosols which
can be less than 10 microns require sophisticated instru-
mentation to detect [4]. Therefore, small quantities of aerosol
which were not detected using our methodology may still be
present. Further consideration must be taken in relation to the
amount of virus required to cause disease and the presence of

Fig. 1 Aerosol and droplet generation in model eye. a Aerosol
generated with phacoemulsification hand piece in model eye: arrows
denote aerosol. b Droplet seen at hub of 25 gauge needle with air gas
exchange: arrows denote droplets.
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virus in ocular tissue. Due to the virucidal activity of iodine
and the routine preoperative povidone iodine preparation in
intraocular surgery, the presence of virus in the conjunctival
sac is likely to be low [5]. There are also no reports of
coronavirus detected in aqueous and vitreous humour in the
literature thus far. Therefore, risk of disease transmission
in intraocular surgery may be minimal if care is taken in
constructing the wound during phacoemulsification.
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