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Surgical robots are highly expensive kit at £1.3-1.7m1 but
their usage has been growing strongly so someone must be
seeing value in them! If you don’t have one as a hospital
operator, is now the right time to get one? Does a robot
make your operating theatres safer, more clinically
effective or efficient and will you get more patients or
higher prices?

The answer is that investing in a robot has not been a clear-
cut decision on either clinical or financial grounds for
European operators unless they wished to show their
commitment to technological advances or had to defend
their market share in urology. The full implications of their
use, impact and ultimate cost are still contested if you read
sector coverage and research studies. However the clinical
argument for clinical effectiveness in cancer surgery and
benefits for both patients and surgeons is strong, even if the
former is not always conclusive against alternatives such as
laparoscopic (keyhole) surgery. 

But simply put, patients and surgeons want robots for
undeniable reasons, including fewer surgical complications
and quicker recovery times, despite the additional cost and
so providers gain volume through patient choice and
attracting surgeons. 

Europe and the rest of the world is following in the
footsteps of the US, [Exhibit 1 p.37], where the market is
mature and soon a robot will be standard practice for far
more procedures here as well. However pricing is not
attractive as European payors aren’t happy to pay more for
the capex and running costs of the robot, while it takes up
more operating theatre time.  So how soon is soon?

We don’t believe that Europe will acquire the density of
robots that the US has. The US is primarily a privately
driven market where fewer surgeries are done per surgeon,
higher prices can compensate for these lower volumes and
hospitals simply have more profitability and freedom of
action to invest in desirable new equipment. With some
simple assumptions on capacity and the geographical
spread required for access, it’s hard to envisage European
countries like the UK, France and Germany needing more
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than 2-3x their current number of soft tissue robotic
surgical systems. (This assumes robots remain basically
unchanged in their current design – we are well aware that
such predictions have little value over more than a decade
or so!). 

However we do feel that we are well past the early adopters
in Europe and you’re likely to have to bite the bullet, if you
haven’t already, in the next 2-3 years as Intuitive Surgical’s
key patents expire, prices drop and your choices grow.
Right now, the Da Vinci Surgical System from Intuitive
Surgical is the only option.  Intuitive Surgical have posted
a slight revenue decline from $2.26bn for 2013 to $2.13bn
in 2014 which we believe results from the already high
penetration in their major US market. It does seem the US
market has reached maturity with that large installed base,
since Intuitive Surgical saw their US orders for the Da
Vinci fall by half in 20142. 

If you’re offering pelvic surgery – urology & gynaecology-
then your surgeons are likely to be already asking for a
robot if they’ve not got one already.  You will be wondering
if there’s a business case beyond making the prostate
surgeons happy. We estimate with UK pricing there
certainly should be if you do more than 120
prostatectomies a year. To these you can add
hysterectomies (which are far more likely to be done in the

US with a robot), gynaecological cancers, some colorectal
surgery and even some cardiac valve repair and head
cancers. 

Until now there has been far less competitive
pressure to get a robot in Europe than the US

By 2014, there were 2,116 Da Vinci robots in the USA but
only 488 in Europe and 435 elsewhere. France has 75,
Germany 64 and the UK 41 robots3. Twenty-nine of the
UK’s forty-six teaching hospitals have a Da Vinci robot,
three in private hospitals (two in HCA hospitals and 1 at the
London Clinic) and nine elsewhere in the NHS4.

Robot surgery’s share of US radical prostatectomies grew
from 5% to 85% in the 11 years to 20115.  By 2009/10 still
only 40% in the UK were done with a robot6. 

Using a robot probably does improve
outcomes versus alternative laparoscopic or
open surgery…

Robotic surgery does improve over laparoscopic surgery
for removing a cancer. A UK professor told us: “The robot
is an incremental improvement. There is less chance of
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cancer recurring and there is less sacrifice of normal
tissue.”

One study claims 17.6% of robotic prostatectomies resulted
in positive margins, (i.e. cancer cells detected in the outer
edge of the tissue removed and thus requiring further
resection) vs 23.6% from laparoscopic prostatectomies7.

But there are no definitive randomised clinical trials
comparing robotic surgery to laparoscopic or open surgery.
Most data comes from US single centre studies in which
surgical skill, institutional and demographic factors cannot
be separated.

Ben Challacombe, urology surgeon, Guy's and St. Thomas’
and King's College Hospital stated in The Lancet8: “Many
doctors and patients feel that robotic surgery is so much
better that it would be unethical to randomise patients to an
inferior procedure.” This makes it far less likely that a
major trial can now be conducted. 

… but not everyone is convinced…

A February 2013 surgical study in JAMA claims the robot
is no better than laparoscopy for minimally invasive colon
resection though it costs more9.

A Manchester gynaecological surgeon we interviewed

thought outcomes, complication rates and post-op stay
lengths were all very similar between robotic and
laparoscopic surgery.

… though robots may allow for more
productivity per surgeon over their lifetime…

A robot is easier and less physically straining for a surgeon
than laparoscopic surgery. Prokar Dasgupta, Chair of
Robotic & Innovative Surgery at King’s College London,
was quoted, again in The Lancet10: “It’s easier [than
laparoscopic surgery]. In terms of surgeon fatigue it’s
similar to open surgery.”

Surgeons do appreciate robots: one quoted in the UK’s
Health Service Journal11 explained: “The system itself
offers high quality 3D vision, unlike most laparoscopic
systems with 2D screens. It also has fantastically controlled
instruments that filter out hand tremors, whereas long
laparoscopic tools only enhance tremor.”

Our Manchester gynaecological surgeon described a robot
to us as “more ergonomic, [and] there’s less back pain.”
Another review article’s view12: “Surgeon and assistant
fatigue... are eliminated to a significant extent using the Da
Vinci surgical robot.”

A urological surgeon argued recently in the UK’s Guardian
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newspaper that rather than cutting short his career in his
mid to late fifties as he had expected, operating sitting
down using a robot meant he could keep on going for
longer than he thought13.

… and robots may not be as slow as you may
have heard

Robotic prostatectomies can take up to three times longer
in the operating theatre. But operating times come down
with greater familiarity and some claim that a robot could
eventually be quicker. It is possible to believe this if you
consider the analogy with cataracts. 

Surgeons began with 2-3 phacoemulsifications in a session,
now doing 15-20 in a session is not unusual.

A 2013 survey for the FDA had one surgeon claiming that
a robot cut sacrocolpopexies from 4-5 hours to 2.5 and
another claiming that one hour open or laporoscopic
procedures could be cut to 40 minutes14. 

Another study has also argued robot prostatectomies were
quicker than laparoscopies15.  

However allowing for set up time will always be an issue
with robotic surgery, with even the Intuitive Surgical
representative we spoke to estimating 30-45 minutes would
be required.

A Da Vinci surgical suite costs ±£1m to
operate per year…

Every year, maintenance costs £140k and each case has a
marginal cost for consumables of £1,500, though ENT is
far cheaper at a third of that. Then add in some surgeon
training at £1,750 per day from Intuitive Surgical16. 

Liz Tiernan of the consultancy Advisory Board identifies
additional costs as additional technicians, training time and
longer theatre usage though only “during the learning
curve.”

We estimate the increased staffing cost at £200,000, for an
additional surgeon, nurse and patient coordinator. The
impact of longer operating times is partly determined by
whether you have excess space capacity in your operating
theatres but for now we assume that you will be hiring to
take full advantage of the opportunity.

An Intuitive Surgical representative did tell us “The robot
could save you one person in the surgical room. Not an
operating department assistant or scrub nurse, but a junior
surgeon.”

… when European payors are not keen to pay
more…

Beyond the capex, robots require costly manufacturer-
specific consumables, which can cost £1,400 per operation.
The British Association of Urological Surgeons stated17,
“Prices charged by the company (Intuitive Surgical) are
regarded by many clinicians as being excessive.”

An ex-Medtech CEO told us that reimbursement is a major
roadblock to getting robotics to grow. Currently the UK’s
NHS will pay that cost above the surgical tariff, but since
January 2014 it has discouraged any new robot provision at
new locations until there is a ‘national policy’ at some
future date after all the evidence has been reviewed. We are
not aware of any insurers offering higher private tariffs for
the robot.

… so higher costs may not appear justifiable
despite better clinical outcomes…

Robotic surgery should yield fewer complications and
slightly shorter stays in hospital but in purely economic
terms, it’s probably insufficient to cover the significant
additional and significant cost. Writing in the British
Journal of Urology18, Prokar Dasgupta reports that,
“robotic surgery reduced length of stay in hospital (range
1–1.5 days)… but these reductions are unable to
compensate for the excess costs.”  Liz Tiernan, from the US
firm Advisory Board, describes length of stay savings as
“incremental compared to the staggering cost,” adding that
they “simply aren’t sufficient to offset the cost of the
investment.”

One US chief executive we recently interviewed stated that
he “did not buy the da Vinci system to get a very high
return on investment.”

Liz Tiernan again: “We’ve assessed the business case for
robotic surgery investment [in the USA] for hundreds of
organizations, and in our experience, the investment rarely
achieves breakeven, let alone profitability, by year five.

One researcher estimated using a robot added $2,100 cost
to a US hysterectomy. Wright et al19 state that the
incremental cost of robotic hysterectomy vs laparoscopy =
$2,100 (~£1,400). Another recently completed ten year UK
study found that prostatectomies are £1,400 more
expensive with a robot20. 

The UK’s independent evaluator of medical technologies –
NICE – found that 150 annual prostatectomies are needed
to make a robot cost effective21. From our own
calculations, using the NHS tariff of £4,400 for a
laparoscopic prostatectomy with an additional payments
from NHS commissioners for consumables, we estimated
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that it could even start to make sense at only 120 annual
NHS prostatectomies, where that uplift has been
negotiated.

In our analysis for an NHS Trust in the UK, we found that
a multi-specialty service running 170-300 cases per year
should have a return on capital of 9-13% from a mix of both
private and public cases. It is crucial to consider if your
hospital has the “free” unutilised operating theatre capacity.
This may not be the case for larger public hospitals that
operate at near 95% theatre utilisation. 

… but it may be justified in your case…

We think the discrepancy in reported financial impact here
may be explained by the fact that the US has overinvested
in robots, or at the very least spread them too thinly, relative
to the volumes required to make the additional cost
worthwhile. 

In Europe, we would have expected perhaps more uptake,
but it depends on local conditions and whether the payor is
happy to pay some or all of the additional cost for a slightly
better outcome and longer-term investment in surgeons’
well-being and comfort and technological options. But
payors have not always been keen to do so and without
prior knowledge they’d be fully reimbursed, most public
hospitals do not have the cash flow to invest £1.3-1.7m. 

They may also be more profitable in the longer term as
surgeons’ operating speed increases and more private
volumes are attracted. 

…now that robots will be cheaper soon as
major patents expire

Vascular surgery robots – Hansen Medical’s Magellan or
Corindus’ CorPath – are sold for a fraction of Intuitive
Surgical’s prices. Hansen Medical also offers the Sensi
cardiac catheterization robot for arrhythmias.

An ex-employee from Intuitive Surgical told us: “There
will be a big influx from other players in 2018 [into soft
tissue robots] as many of Intuitive’s patents will expire. It
will mainly be big players such as J&J and Covidien. Once
that happens Intuitive will have to reduce their prices.”

Transenterix’s Surgibot, currently in development, would
compete with Intuitive Surgical at a target price of only
$500k22. Titan Medical also aim to sell their SPORT at
$600k in Europe. The SPORT should already be available
by Q2 201623.However an Intuitive salesman argued to us:
“Even after they launch their robot they wouldn’t have any
clinical data on their machine. They would have to refer to
our data and that just makes us sound better.”

Unexpectedly, robotic surgery is replacing
open surgery more than laparoscopic 

Once a robot has been introduced into a hospital, robot
hysterectomies account for 22% of all hysterectomies in
these hospitals24. 

Over the three years to 2010, both robotic and laparoscopic
hysterectomies increased in the US, from 0.5% to 10% and
24% to 30% respectively, but abdominal (open) surgeries
fell from 54% to 40%. (The remainder were vaginal
hysterectomies, which fell slightly from 22% to 20%.) It’s
certainly not a straightforward replacement of laparoscopic
with robotic surgery.

A Manchester gynaecological surgeon told us that robotic
surgery was unexpectedly replacing open surgery more
than laparoscopic, to which it had previously been thought
more equivalent. 

A robot allows you to capture market share
and grow volumes…

Marc Bessler, Director of Minimally Invasive Surgery at
New York–Presbyterian Hospital/Columbia University
Medical Center, says25: “Some hospitals, if they can
market this and can be first in their area to do it, they can
make their money back in a couple of years because, one,
they're getting the patients, and, two, they're getting
recognition for being cutting edge,” 

… since it can be used for more than
prostatectomies…

Gynecological robot procedures, and not urologic robot
procedures, are in fact the highest volume robotic
procedure worldwide. Volumes grew from ~45,000
procedures in 2008 to ~259,000 procedures in 2013. In
contrast urologic robot procedures grew from ~86,000
procedures in 2008 to ~159,000 procedures in 201326. 

A UK urologist told us that just as the UK had followed the
US example in prostate surgery, he expected the same in
urogynaecology, which is now the fastest growing segment
in the US. 

The same urologist was keen to emphasise that, “The trick
is to not look at it as a one trick pony. You need to think
about ENT, cardiothoracic, and gynaecology as well. The
business case doesn’t stack up with just prostate.”

There is definitely further potential in cardiac and general
surgery and though not yet enough to warrant a separate
robot, the additional capex required is primarily software
modules.
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… so there is an advantage to being the ‘first
mover’ in your area

There are reputational benefits of having the latest
equipment and being the first to use them. London based
private hospitals have used the draw of the latest
technology to attract sizable private work as well as
international patients. Consultants are likely to bring in a
significant amount of the other private work to a centre
where they operate on complex cases using the robot.

Success can bring its own problems. In 2013 the Royal
Devon and Exeter Trust failed to treat its cancer patients
within the national limit of 62 days from referral. Ironically
the biggest reason was its introduction of robotic surgery,
which caused many patients who had been on the waiting
lists elsewhere to charge their preferred hospital. 

So if your hospital wants to be an advanced
surgical centre, a robot purchase may be
necessary to keep you ahead of comparable
hospitals looking for the public commissioner
and insurer recognition in your region

Robotic surgery is still new enough to have a real ‘halo’
effect for your urology and related departments. If the

alternatives for your patients can not boast of one, then you
will receive more referrals in greater numbers than will
ever actually receive their operation with a robot. The robot
is a lot easier to justify as a business case and to your
payors when you are not simply trying to follow in your
nearby hospitals’ footsteps. If your hospital is delivering at
or near 120-150 prostatectomies a year, it makes sense to
get your surgeons trained on the robot and expect some
growth. You should also be able to get an increasingly good
deal on this major capex item, which is good news for your
patients, your surgeons and ultimately all of us. 

Our research and interviews suggest to us that while the US
has probably overinvested in robotic surgery capacity,
European countries with their cost controls have probably
somewhat underinvested relative to the immediate value
and longer term technological developments. 

As we said, we expect European robots to at least double
their numbers over the next few years. If you wish your
hospital to remain at the forefront and be the ‘centre-of-
excellence’ for surgery in your area, you should have a plan
to get that robot and have your insurers and public
commissioners’ support. 
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