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Aerosol generating procedures in intraocular surgery
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To the Editor:

We would like to describe a study that illustrates the ability
of aerosol and droplets to be generated in intraocular surgery.
This is pertinent for the current pandemic where the pathogen
has been reported to be transmissible by aerosol [1]. It
is also important in designing measures to reduce exposure
for theatre staff and risk stratification of ophthalmic
procedures.

We used the Bausch and Lomb Stellaris PC machine to
model aerosol generation in intraocular surgery. Fluorescein
dye was added to saline. Using a black background and
dark room, a blue light was used to allow better visualisa-
tion of aerosol and droplet formation. To test both instru-
ments, an ultrasound phacoemulsification hand piece and
then a 25 gauge vitrector was applied to the solution with
the tip fully submerged and then lifted towards the surface
of the solution. A video was taken of the turbulence caused
within the solution and the aerosol/droplet generated
above [2].

Phacoemulsification generated aerosol that floated away
from the phaco tip with droplets travelling beyond the wrist
of the hand holding the hand piece (Fig. 1a). The vitrector at
both 2000 and 5000 cuts per minute caused minimal tur-
bulence when submerged in the solution or at the surface
(Fig. 1b). No aerosol or droplets were detected at any point.

NHS England has deemed procedures that involve the
airway and high speed instruments to be aerosol generating.
This has been shown in high speed saws for post mortem
autopsy [3]. Vitrectors, which cut at high cut rates

(10,000 cuts per minute) and phacoemulsification hand
pieces (25–100 kHz), would naturally fall into this category
of high speed instruments. Although we have demonstrated
clearly that significant amounts of aerosol can be generated
by phacoemulsification and not the vitrector, our study is
dependent on visualisation of a significant amount of
aerosol and limited to the sensitivity of the camera. Smaller

Fig. 1 Aerosol and droplet generation in phacoemulsfication and
vitrectomy (in vitro). a Aerosol and droplet generation with pha-
coemulsification hand piece; Arrows points to aerosol and droplet.
b No aerosol or droplet formation with 25 gauge vitrector.
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amounts of bioaerosols that can be less than 10 μm require
sophisticated instrumentation to detect [4]. Therefore, small
quantities of aerosol that were not detected using our
methodology may still be present.
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