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INTRODUCTION
Ophthalmic surgery is responsible for 3.4% of all patient safety
incidents in healthcare [1]. Failings in human factors (HF) and
nontechnical skills (NTS) are more commonly implicated than
technical skills (TS) in preventable errors such as wrong intraocular
lens (IOL) events [2]. Similarly, HF and NTS failings account for 70%
of aviation accidents or incidents, although advanced training and
implementation of NTS within aviation has improved their safety
standards and outcomes in recent decades [3–5]. Parallels are
increasingly drawn between the values, culture and core beliefs of
aviation and surgery, in particular with the predictable, high
volume and repeated procedures [2]. Given the recognition that
surgeons can learn lessons from the experiences of pilots, we
explore the comparisons between aviation and cataract surgery.

Repetitive events
Cataract surgery is the most commonly performed surgical
procedure in the UK, whilst 85,000 daily flights occurred before
the COVID-19 pandemic [2, 6]. Cataract surgery has similarities
with short-haul flying; multiple daily repetitive events occur with
pre-planned routine, standardised preparation, controlled trajec-
tories/destinations, and are executed by highly trained teams and
individuals. Each carries an established risk of relatively predict-
able adverse outcomes. Both are exposed to unpredictable
external factors, and are carried out by fallible humans performing
complex tasks using advanced and expensive equipment on a
background of complex science [6].

Training and assessment
Comparisons between surgery and aviation correlate the surgeon
with the pilot. High levels of training are required to achieve
competence in both disciplines. Pilots obtain and maintain
competence through basic flight and aircraft-specific training
(during which time minimum flight hours must be met), followed
by six-monthly simulator sessions and regular check flights for the
remainder of their careers [7, 8]. Pilots are regularly assessed
according to competencies specified by regulating bodies and
individual airlines in live and simulated settings, however surgical
competence is relatively informally assessed in live cataract
surgery [6, 7]. Whilst simulation in cataract surgery training has
been limited and voluntary, simulation may now be of greater
value than ever before as junior surgeons return from redeploy-
ment after the COVID-19 pandemic. Although flight simulators are
more expensive than cataract surgery simulations, realistic
cataract surgery simulation is arguably more challenging to
achieve given the wide-ranging permutations of ocular, patient,

environmental and staffing factors. Furthermore, aviation has
formally incorporated NTS into training, simulation and assess-
ment due to its strong associations with safety enhancement
[2, 9, 10]. Pilots risk multiple fatalities (including their own)
through severe NTS failures, whereas NTS failures do not threaten
the cataract surgeon’s vision when undertaking complicated
surgery [2, 7].
Presently, ophthalmic surgeons undergo foundation/internship

training followed by apprenticeship-based speciality training,
during which time trainees must complete a minimum of 350
cataract surgeries, before achieving Consultant/Surgeon status
[11]. Surgical training programmes are adopting competency-
based training and assessment methods, however once ‘compe-
tency’ has been achieved, the surgeon’s requirement for
demonstrating ongoing proficiency is negligible compared to
pilots (depending on the requirements of the regulating profes-
sional body) [7, 12]. Fully qualified ophthalmic surgeons and pilots
do not have minimum case number or flight hour requirements in
order to retain their licences, however pilots are required to
demonstrate specific skills (such as take-offs and landings) after
extended breaks from flying (‘recency’) [6]. Prior to recommencing
live surgery, there are no comparable requirements for ophthalmic
surgeons to formally demonstrate their competencies after
extended breaks. This is particularly relevant given the ongoing
disruption to both industries caused by the COVID-19 pandemic
[13, 14].

Adverse events, challenges and complications
Challenging and complicated situations are encountered by pilots
and cataract surgeons alike, and can result in adverse events and
complications. Adverse events or unintended outcomes occur in
around 5% of cataract surgeries in comparison to 3.2 incidents per
million passengers in aviation [15, 16]. Complications encountered
during cataract surgery include posterior capsule rupture, zonular
dehiscence and suprachoroidal haemorrhage, whilst in-flight
complications include bird strikes, landing gear problems and
engine failures. Complications in both disciplines may derive from
technical and nontechnical factors, and must be managed in
controlled, practiced and skilled manners in order to optimise
flight and visual outcomes [15, 17].
Checklists, briefs and de-briefs are used in both disciplines to try

to predict and reduce the risk and severity of complications [5, 6].
Checklists were introduced in aviation in the 1950s following the
recognition that complex procedural steps could not be reliably
memorised [3]. In operating theatres, cataract surgery checklists
were introduced in 2010 [6, 18]. The comparison is, however,
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imperfect. Aviation checklists enable the alignment of general
flight safety requirements with standard operating procedures of
specific aircraft models. Factors within the anatomical, pathologi-
cal and physiological domains of the patient cannot be
standardised to the same degree in surgical checklists [9].

Technology and equipment
The complex equipment used in aviation and cataract surgery are
not comparably standardised, and the ability to operate them may
vary. Pilot’s workload management benefits from highly standar-
dised and automated monitoring and alerting systems, unlike in
cataract surgery where the surgeon carries greater responsibility
of patient monitoring and technical activities. Cataract surgery has
more opportunities for intra-procedural abortion than aviation; an
aircraft must commit to take-off after passing V1 (the speed at
which there is insufficient runway remaining to allow the aircraft
to stop). Pilots must know the function of every button in the
cockpit to which they were trained, with additional support
available including manuals and radio advice from the ground
[19]. Cataract surgeons may not know the intricacies of various
machines when working at different hospitals, and may need to
rely on supporting staff for initiating appropriate setting selections
[20]. Furthermore, a single aircraft model allows for absolute
standardisation in the way that one uses it, whereas no two
patients undergoing cataract surgery will be anatomically or
physiologically identical [9].

Culture, working conditions and environment
Variation in the working conditions, interpersonal dynamics and
blame cultures of pilots and cataract surgeons exist. A minimum of
two pilots are required at the flight deck at all times, whereas there
is commonly only one operating surgeon for multiple patients on a
single list. To prevent tiredness and fatigue, pilots have limitations
on flight time and working hours, and must take breaks on long-
haul flights [19, 21]. There are no requirements for breaks during
high volume cataract surgery lists; self-regulation is the primary
safeguard [5, 21]. Pilots are required to have a low threshold to
admit when they do not feel fit to fly, whereas this culture is
uncommon amongst surgeons [21]. The ‘just culture’ in aviation
champions openness about errors and near misses, in order to
promote learning and avoid dangerous repetitions [7]. A compar-
able system does not exist within cataract surgery, for reasons
including reputational damage and litigation anxieties [22].

CONCLUSION
Whilst the comparisons are inexhaustive and imperfect, cataract
surgeons can learn vital lessons from understanding the
similarities and differences between cataract surgery and aviation.
The global discipline of aviation promotes international efforts to
standardise practices, procedures and training methods, but
differences in international economics, cultures and healthcare
provision inhibits comparable standardisation of these aspects in
cataract surgery [7]. Through the implementation of cultural and
training practices employed in aviation, cataract surgery stands to
enhance safety standards and patient outcomes.
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