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so acquisition is a clear defensive move. 
(Table One).

Several trusts including Pennine, South-
ampton, Leicester, West Hertfordshire 
and Heart of England are building or have 
built hybrid theatres. Although not without 
risk, development of these facilities has 
been seen as essential to protect the 
future provision of services.

This has led to growth in hybrid thea-
tres with angiography capabilities, but 
notably not more advanced ones with 
MRI capabilities. Figure Two shows a 
2015 snapshot with some of the planned 
theatres. 

Maquet are hybrid theatre installation 
specialists often partnering with imaging 
providers. Their install base is indicative 
of the market, which shows 80% of hybrid 
theatres have CT angiography. So it ap-
pears, amongst cardiovascular surgeons 
at least, the future has already arrived. 
Other surgical specialties are catching 
up as they focus on minimally invasive 
techniques. Future indications for hybrid 
theatres include neurosurgery, urology, 
general surgery, trauma and orthopae-
dics.

How much will it cost me?
Such theatres cost more to run and 

more than double to build compared to 
conventional theatres. Importantly for 
space-constrained hospitals, they require 
at least 50% more space. So this is more 
often an investment decision for the 
construction of a new hospital.

Equipment costs are the big difference. 
Figure Four highlights this difference from 
recent NHS business cases. Construction 
costs are also markedly higher, because 
it’s larger in floor space (1,000 sq ft vs 
600 sq ft) it needs to be shielded similar-
ly to a radiology suite. The accompanying 

been an exponential rise in hybrid theatre 
installations. Figure One, below, illustrates 
this with the rise of Siemens installations. 
The USA has the most hybrid theatres 
globally, followed by Japan, with Germany 
and the UK the relative European leaders.

Stateside, the number of hybrid thea-
tres is expected to increase by 15% an-
nually. Within five years all large cardiac/
neurosurgery centres are expected install 
at least one hybrid theatre in the US with 
75% of American cardiovascular surgeons 
working in hybrid theatres.

We are seeing a similar pattern back 
home driven by NHS England’s review 
of specialist vascular services, after the 
National Service Specification (NSS) 
published evidence in 2013 showing 
hospitals performing low volumes of 
specialist vascular procedures had 
significantly worse outcomes. Many trusts 
would have to relinquish this service as it 
becomes centralised. The centralised ser-
vice would be expected to have a hybrid 
theatre under these recommendations, 

What is a 'hybrid' theatre?
A hybrid theatre is an operating theatre 

with fixed imaging equipment, which 
otherwise would have been in a separate 
imaging facility. 

Most often, a hybrid theatre refers to 
an operating theatre intended for cardiac 
surgery with all the imaging equipment 
required for a cath lab, such as angiogra-
phy CT scanners. More recently, the most 
advanced hybrid theatres include an MRI 
for scans during the operation itself. This 
is useful for cancer surgeons aiming to 
fully remove tumours.

Who’s leading the way?
The concept of hybrid theatres was 

introduced in the early 1990s, however 
adoption was initially slow owing to the 
cost and complexity of implementation.

It appears though that providers have 
become more convinced of their value – 
over the last five to seven years there has 
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FIGURE ONE HYBRID THEATRE INSTALLATIONS, SIEMENS EXAMPLE                                                                  
Global total, Siemens only, 1990 – 2014   

Mansfield Advisors’ Kamal Dhami and Adam Scott piece together the key information hospital boards and 
their financial backers need to consider when deciding to invest in hybrid theatres. And ask, are they worth it? 
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Siemens has ~55%* of market 
share for angiography imaging 
systems for hybrid theatres so 
is useful for inferring the rapid 
overall growth.
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Time – Recovery, operation 
and consultants

The other benefit to minimally invasive 
surgeries are shorter recovery times. 
Unsurprisingly, recovery from a cut in 
the skin is much faster than open heart 
surgery. The average post-op admission 
period is five days for stent-graft implan-
tation in a hybrid theatre and 12 days for 
conventional aortic surgery. Where time is 
saved, money is saved – on average up to 
c.£10,000 for a full episode including the 
hospital stay in these cases.

For tumour removals, surgeons can 
use intra-operative MRI scans to visualise 
a tumour margin and verify its removal 
during the surgery thereby precluding the 
need for a post-operative scan as a sep-
arate procedure. Also, this reduces the 
re-operation rate in cases where some 
of the tumour is missed, though this is 
relatively uncommon.

Complex endovascular (minimally 
invasive surgery though blood vessels) 
aneurysm repairs performed in a hybrid 

need for higher specification complemen-
tary equipment only adds to the burden 
– for example, the operating table must 
be radiolucent (e.g. coated with carbon 
fibre). 

So when should I spend?
They do provide clinical benefit, save 

time and bring a crucial ‘halo effect’ 
which needs to be weighed up.

Clinical Benefit – Don’t cut 
me open

In hybrid theatres, the CT or MRI 
become the surgeon’s eyes. This allows 
more minimally invasive surgery proce-
dures since there is no need to cut open 
to see, which decreases operational and 
infection risks.

Take heart valve replacement surgery 
– a high risk procedure, which involves 
cutting open a patient’s chest in a con-
ventional theatre. 

Open heart surgery places great stress 
on the body and so complex patients with 
co-morbidities are considered inoperable.

Using a CT angiography hybrid theatre, 
a TAVI procedure is done instead in 
which a small incision in the skin is used 
to push a catheter up a blood vessel 
towards the heart. 

The catheter is tracked in real-time 
using the CT imaging equipment in the 
theatre as it enters and expands the 
valve and inserts the artificial one. 

The flexibility of hybrid theatres allows 
for a quick transition to open heart sur-
gery if things go wrong – combining the 
best of both settings. Though some cases 
can be done in a catheter laboratory, 
recommended best practice for complex 
cases is use of hybrid theatres. In 2016, 
TAVI has been approved for low-to-inter-
mediate risk patients as well.

More convincingly, studies have 
shown hybrid coronary revascularisation 
(removing heart vessel blockages) leads 
to improved outcomes vs analogous per-
cutaneous stent insertion or open surgery 
bypass grafts procedures. 

MACCE rates (death, complication, 
heart attack etc) in the medium term 
were half in hybrid theatres (6.4%) com-
pared to open grafts (13.5%) and a quar-
ter of percutaneous methods (22.7%).

theatre vs conventional theatre led to 
28% less exposure to harmful contrast 
agent (a real clinical benefit) and a reduc-
tion in surgery time of 30 minutes with no 
change in outcomes.

Patients with complex conditions bene-
fit most from hybrid theatres. Higher run-
ning costs means they make less sense 
in simpler cases. Obviously, complex 
cases are a small subset of procedures 
for the typical hospital, but that doesn’t 
mean you must be a tertiary centre to 
support one.

Halo Effect
A hybrid theatre is a useful marketing 

tool that creates a 'halo effect.’ The halo 
attracts patients who associate the 
hybrid theatre with world-class treatment. 
It also attracts the best surgeons, who 
relish the chance to work with new pieces 
of equipment, not unlike their affinity for 
Da Vinci robots.

In a virtuous cycle – the extra patients 
bring good consultants and good consult-

SOURCE NHS WEBSITES, LOCAL NEWS SOURCES, MANSFIELD SEARCHES

Serve minimum population of 800,000

Offer 24/7 on site vascular surgery and radiology on-call rotas with minimum six surgeons 
and six radiologists

Have access to cutting-edge technology 
including a hybrid operating theatre

Dedicate vascular ward and nursing staff

Provide a comprehensive multi-disciplinary team and service

TABLE ONE NSS RECOMMENDED REQUIREMENTS FOR SPECIALIST VASCULAR               
SERVICES PROVIDERS   

SOURCE NATIONAL SPECIALISED SERVICES SPECIFICATION COMPLIANCE PROGRAMME – REVIEW OF VASCULAR SERVICES 
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FIGURE TWO UK HYBRID THEATRES, 2015 SNAPSHOT                                                                             



ants bring extra patients. Ultimately, the 
hospital wins market share overall, not 
only for their new hybrid theatre.

For example, there was a 74% increase 
in thoracic aorta operations at Essen 
University Hospital between 2004 and 
2012 after the installation of a hybrid 
theatre. St Vincent Heart Centre of Indi-
ana installed a hybrid theatre in 2009, 
and had 150 additional discharges as a 
direct result. 

Brighton and Sussex believe their 
hybrid theatre brings an additional 350 
patients, annually. 

These two indirect financial benefits are 
not easy to quantify, but form an impor-
tant part of any business case. Especially 
for private hospitals, since insurers won’t 
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pay higher fees for cases performed in 
a hybrid theatre. The benefits can only 
be realised through generating greater 
volumes.

Market and Size
The decision will also depend on 

location and size - hybrid theatres would 
not make sense in smaller and/or rural 
hospitals due to lack of demand. 

The clinical need is limited for hybrid 
theatres so if multiple hospitals within the 
same area open hybrid theatres not every 
hospital can be a winner. Additionally, this 
dilutes the ‘halo effect.’

A cautionary tale – 
Utilisation is not everything

Central Manchester University Hos-
pitals NHS Foundation Trust (CMFT) 
opened two £6.4m hybrid theatres in 
June 2014 - one for cardiac and one 
for vascular cases. "The two best hybrid 
theatres in Europe" we were told by one of 
the vascular surgeons at the Trust.

But, it has not been an obvious com-
mercial success - the vascular hybrid 
theatre is only used three days a week, 
and the cardiac theatre just once a week.

What happened? Some reasons are 
circumstantial - the surgeon championing 
the cardiac hybrid theatre co-incidentally 
left shortly after opening. Staffing issues 
meant it couldn’t be used for emergency 
cases, limiting the number of potential 
cases. The theatres were retro-fitted so 
not all surgeons were happy with the de-
sign.  According to one vascular surgeon: 
‘The rooms are too narrow and too long…. 
best design for the space we had availa-
ble, but I think starting from scratch could 
mean a better room.’

This is not to be unexpected though, by 
their nature hybrid theatres are a flexible 
investment (read: low risk) as they can be 
backfilled in such ways until hybrid cases 
increase. The Liverpool Heart and Chest 
Hospital’s theatre is only used for hybrid 
surgeries 20% of the time. At other times 
the hybrid theatre is utilised as a conven-
tional theatre or imaging suite.

Given the clinical benefits of hybrid the-
atres, and the growing number of indica-
tions, utilisation rates for the CMFT hybrid 
theatres will inevitably increase over time 
but this is a long-term investment without 
immediate return. 

Conclusion
Hospitals should be interested in hybrid 

theatres as they have proven clinical ben-
efit, especially for complex cardiovascular 
surgery cases. However, the high cost of 
hybrid theatres means they can only be 
justified in large, specialist hospitals with 
high volumes of complex cases.

Even in this context, the low occupan-
cy rates at CMFT suggest that hybrid 
theatres will not provide an immediate 
return on investment. Nonetheless buying 
a hybrid theatre now will differentiate your 
hospital from the competition, futureproof 
your hospital for the inevitable continued 
growth in demand, and provide additional 
conventional theatre/imaging capacity 
when not being used for hybrid surgeries.


