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surgical facilities. It is essential to provide 
some natural environmental lighting in 
operating theatres; however, this may not 
always be possible and, in this instance, 
artificial lighting should be considered as an 
alternative. A surgical field lighting analysis 
should be considered of the environmental and 
associated surgical challenges. The lighting 
can consist of different models: some with 
integrated cameras; they can be single or 
two arm pendants with multiple luminaire 
systems attached to a suspension arm, 
which is normally mounted at a fixed point 
on the ceiling; or positioned along a ceiling 
mounted track. 

The surgical lights can be categorised by 
lamp type or configuration (WHO 2012):  
l  Conventional (incandescent) quartz, 

xenon, or tungsten (filled with halogen).
l  LED (light emitting diode).
l  Ceiling-mounted.
l  Floor standalone (mobile).
l  Wall mounted (used normally for 

examination purposes).  

The surgical environment is relatively static 
in nature, in terms of the walls, floors, 
and ceilings, whereas surgical procedures 
advance and best practice evolves, as new 
clinical techniques are implemented and 
established. This requires a change to an 
initially otherwise well-designed surgical 
environment that soon becomes outdated 
(Barach & Rostenberg 2015).

Operating theatre lighting should be 
comfortable, safe and deliver optimal 
visibility, contrast and colour recognition 
across all specialties providing a satisfactory 
visual environment (Association of 
periOperative Registered Nurses [AORN] 
2019). Effective lighting that does not cause 
glare or shadowing can enhance surgical 
performance. 

 Some surgical lights are known to emit 
radiant heat, causing discomfort for the 
surgical team and damage to exposed tissue. 
It is important to be aware of the incidence 

guidance on facilities required for operating 
theatres and specialties with specific 
functions and design requirements: 
l  HBN 26 (2004), Facilities for surgical 

procedures: Volume 1.
l  HBN 10-02 (2007), Day surgery facilities. 
l  HBN 01-01 (2013), Cardiac facilities.

The above building notes will identify and 
provide the exact guidance and requirements 
recommended to deliver “Best Practice” in 
planning both new and modifying existing 

The operating theatre is a challenging 
controlled environment that has become 
more complex and technically challenging 
since the discovery of electricity in 1879, 
and the subsequent advances in surgery 
across all specialties we now see today in 
the 20th century. This has influenced the 
demands placed on theatres and surgical 
lighting as technology and equipment has 
advanced across numerous specialties. 

There are several Health Building Notes 
(HBNs) which provide a framework and 

Lindsay Keeley, patient safety and quality lead, for the Association for 
Perioperative Practice, provides an insight into the importance of surgical  
lighting and the demands surgical specialties have on theatre lighting.

Optimising lighting  
for surgical specialties

▲

In a study identified by Curlin & Herman (2020), 
on average a light adjustment occurred every 
7.5 minutes causing the surgeon in 97% of cases 
to pause and stop what they were doing. 
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of patient burns from surgical lights operating 
at near or maximum power when multiple 
light heads are focused on a small area of 
tissue. Recent technology and use of Light 
Emitting Diode (LED) surgical lighting has 
reduced this risk.

There are several specialties and 
numerous surgical procedures which 
demand different types of lighting in the 
operating theatre across both adult and 
paediatric fields. This is achieved through 
artificial light and recent developments 
in technology. The colour of light emitted 
can change the colour and appearance of 
skin and tissue. The function of operating 
lights is to reduce shadowing, not interfere 
with airflow patterns such as ultraclean 
ventilation, allow unrestricted adjustment, 
and illumination of the surgical site 
creating optimal visualisation of both small 
low contrast objects at various depths in 
incision sites and cavities during a surgical 
procedure. 

Lighting demands must be considered for 
a variety of surgical specialities, including:  
l  Orthopaedics/Trauma
l  Neurosurgery
l  Vascular
l  Cardiac
l  Microsurgery
l  Breast
l  Plastic Surgery 
l  Ophthalmology
l  ENT
l  General Surgery
l  Minimal invasive/Robotic
l  Gynaecology

Surgical procedures require operating 
lights to adjust to the visual field reducing 
distortion and shadowing. Colour of light 
can affect the appearance of skin and other 
tissue planes, therefore effecting patient 
outcomes, safety concerns and efficiency. 
There are three predominant methods of 
illumination utilised in the surgical field: 

Surgical Lighting Systems (SLS)
l  Lighted retractors (in-field focussed 

illumination targeted to the site), sourced 
from a fibre optic cable, connected to a 
halogen or LED light source; or a cordless 
retractor with an integrated battery.

l  Headlights (surgeons may use these as 
they promote increased mobility and 
manipulation). These can be advantageous 
as they reduce the need for multiple 
overhead light adjustments. 

l  Microscopes (used in microsurgery 
providing magnification and reverse 
illumination).

Surgical performance is inherently 
affected equally by natural and artificial 
environmental lighting within an operating 
theatre. Environmental colours and drapes 

in operating rooms are often green, or blue 
– the opposite to red. This can sharpen, 
improve, and assist with chromatic changes 
and the surgeon’s visual acuity, making them 
more sensitive to different shades of red. 
Recent technology in surgical lighting can 
mitigate against the inherent environmental, 
operational, and visual challenges associated 
with surgery (Jahnavi et al 2020). 

There are key fundamental requirements 
of a surgical operating light: 
l  Centring on the surgeon’s immediate 

surgical field and incision site.
l  Illuminating a wide or narrow field with 

high-intensity light.
l  Able to penetrate a cavity or under a flap.

Cardiac surgery is a high-risk area 
where clinical space is at a premium 
requiring support apparatus necessary to 
accommodate two medical teams working on 
the patient simultaneously during coronary 

artery bypass surgery (CABG) (HBN 01-01, 
2013), this procedure will require one main 
ceiling operating light and two satellite lights 
if available. Most theatres only have one 
satellite light and use a standalone mobile 
light if needed. These should be positioned 
so that all the surgical team can have 
access. The cardiac theatre environment 
must accommodate extra machines 
and equipment able to facilitate modern 
techniques. Theatres that have traditionally 
been used for open surgery are now required 
to be multifunctional as lighting requirements 
have become more complex to accommodate 
minimally invasive surgery. 

Headlights are often used by many 
specialties, including ENT, vascular, cardiac, 
microsurgery, plastic, and breast surgery 
– optimising the surgeon’s visibility and 
reducing shadows. These are produced in 
various configurations and a variety of light 
sources, such as halogen and LED. They can 
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be a fibre optic light cable connected to a 
light source, or cordless and battery operated 
with rechargeable devices, which provide 
greater flexibility and movement.

Day surgery operating theatres should 
also meet the same space requirements as 
in-patient operating theatres to accommodate 
minimal invasive surgery (HBN 10-02, 
2007) and must meet statutory requirements 
in relation to all facilities, services and 
lighting as identified in HBN 26 (2004).In 
minimally invasive surgery, the main lighting 
is often reduced to facilitate the viewing of 
the visual display screens. However, it is 
important to remember that fully operational 
ceiling mounted surgical lights are still 
required.

Operating microscopes are used in 
several specialties to provide versatility 
and new dimensions of treatment to 
microsurgical techniques in specialties such 
as neurosurgery and ENT – significantly 
enhancing technical performance and patient 
outcomes. They can be ceiling mounted, 
such as in ophthalmic theatres, or free 
standing – depending on the departmental 
needs. Portable microscopes provide 
greater flexibility within theatre suites when 
maintenance is required. The light omitted 
from a microscope assists the surgeon to 
focus on the operating field, by magnifying 
structures such as nerves and blood vessels 
not normally seen. They can also video 
record the procedure for teaching and legal 
issues. It is important to remember that 
microscopes – due to the varying intensities, 
spot size and working distances – can 
irradiate heat that has been known to cause 
significant burns and damage to tissue.   

Light related interruptions and adjustments 
in the operating theatre have been shown to 
cause a significant distraction during surgical 
procedures, having quantifiable outcomes on 
surgical performance and patient safety. In a 
study identified by Curlin & Herman (2020), 

on average, a light adjustment occurred 
every 7.5 minutes causing the surgeon in 
97% of cases to pause and stop what they 
were doing. This highlights the risks and 
identifies an opportunity to significantly 
minimise equipment related distractions, 
thereby enhancing patient safety and quality 
outcomes. 

Conclusion
Surgical light technology has advanced, 
producing several forms of LED lighting, 
containing multiple lamps that can either be 
white or a combination of white and multi-
coloured lamps. These can be adjusted by 
the surgeon to produce the desired outcome. 
These should always be supplied as a ‘main’ 
and ‘satellite’ pair, as it is the combination 
of the two which reduces shadow from the 
surgical site. 

When using a combination of light 
sources, this offers greater flexibility across 
all specialties when taking into consideration 
the features of the light and function 
required. Heat production from all forms 
of surgical lighting needs to be analysed. 
However, LED lights do not produce heat 
– creating a more comfortable working 
environment, potentially improving surgical 
team performance, efficiency and patient 
outcomes. CSJ
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