
Building a Hybrid Operating Theatre

Building a theatre that integrates fixed imaging in a sterile operating room is no easy task. The increase in demand to perform
angiography (an x-ray study of the blood vessels) with advanced diagnostic and interventional procedures has increased the
need for hybrid operating theatres. Many surgeons are now shifting to less invasive endovascular surgery because it is

associated with significantly lower patient mortality rates, quicker recovery period and better long-term success. With diabetes,
obesity and elevated lipids on the rise, there is an increasing need to perform endovascular surgery. There was a 67% increase
(in the USA) in the number of lower extremities arterial angioplasty performed between 2005 and 2011. 

Hybrid theatres are used for cardiac, vascular, neuro and spinal procedures. The following surgical procedures (amongst others)
are performed in a hybrid theatre:
• Percutaneous valve replacement
• Endovascular aortic valve replacement 
• Congenital cardiac repair
• Placement of cardiac rhythm devices 
• Cerebral aneurysm coiling   

A hybrid theatre can be found in the Operating Rooms, in the Cardiac Catheterisation Lab or in the Cardiac Operating Theatres.
Hybrid theatres are complex as they can involve different surgical disciplines, a variety of surgical procedures and the required
technology. Technologies found in hybrid theatres include audio-visual recording systems, communication systems, PAC’s and
haemodynamic monitoring. The technology needs to be accessible, well managed and integrated. 

In a hybrid theatre environment both physicians and surgeons can work together on the patient to perform procedures that
require multiple modalities. The hybrid theatre allows the physician to decide on the best approach for the procedure, be it an
open or minimally invasive approach. Of course, surgeons can comfortably convert to open procedures without having to move
the patient, reducing any potential risks.

Building a hybrid theatre suite
When building a hybrid theatre various vendor’s need to work together, as the pieces and the technologies must work in harmony.
An example of this is an installation of Phillips imaging using STERIS surgical lights, tables and pendants. Important aspects to
consider in the design phase are: the finished ceiling height, the amount of space between finished and structural ceiling, magnetic
field precautions, lead line shielding and structural supports to accommodate the weight of the various systems. 

Radiation dose
It is critical in hybrid theatres to minimise:
• The amount of radiation exposure the physician receives during the procedure
• The likelihood of scatter radiation exposure to the staff 
• The amount of radiation the patient receives during the procedure
• The amount of contrast agent the patient receives during the procedure

Room size
It is recommended that one should provide between 1 000 and 1 200 square feet for this kind of theatre. The room needs to
accommodate the imaging equipment, a radiology control room, display monitors and computer systems. The equipment must
not clash or bump into each other, and the room must accommodate the flow of the staff and of course the patient without
compromising patient safety. Imaging systems can be ceiling mounted or floor mounted. Both have pros and cons. 

Ceiling mounted
Ceiling mounted systems allow for more floor space but compete for space with the monitors, lights and pendants. 
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Floor mounted
Floor mounted systems need more square footage, but allow more space for the monitors lights and pendants. They can also
sometimes hinder the anaesthetists work flow as they are generally mounted at the head of the bed. 
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