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Endoscopic cardiac surgery: the path less taken

Surgical specialties have changed the patient experience
by introducing an endoscope to reduce surgical trauma
and fasten recovery.! Cardiac surgery has been slow to
adopt this approach even though initial efforts began
nearly three decades ago.

Technological advances introduced in recent years
have led to a resurgence of interest in an endoscopic
approach to cardiac surgery. In most cases, endoscopic
procedures require the use of the femoral artery and vein
to establish safe cardiopulmonary bypass. This is safer
when done under transoesophageal echocardiography
(TOE) guidance. The more routine use of intra-operative
TOE and the gradual, incremental improvements in the
quality of images acquired has helped establish peripheral
bypass safely and reproducibly in more centres. Alongside
this, the introduction of three-dimensional endoscopic
cameras with high-definition monitors has improved
depth perception and assisted more surgeons in achieving
accurate suture placement in technically challenging
procedures like mitral valve repairs and aortic valve
replacements. Robotic platforms have enabled surgeons to
offer totally endoscopic valve procedures using the built-
in 3D camera systems and articulating instruments that
improve manual dexterity inside the bony chest cavity.

Avoiding splitting the sternum offers the advantage,
to the patient, of earlier discharge from hospital after
cardiac surgery, earlier functional recovery, and a
reduced risk of sternal wound infections.* The cosmetic
and psychological benefits of this approach are being
increasingly studied and could have substantial
implications on patient acceptance and preference
of these less invasive procedures. With increasing
experience, surgeons are becoming proficient in
operating on the mitral, aortic, and tricuspid valves
endoscopically, matching or improving the results
achieved by a sternotomy. The endoscope is also
helpful in dealing with congenital defects like atrial
or ventricular septal defects® arrhythmias requiring
surgical therapy,® as well as rarer conditions like cardiac
tumours’ or resection of eccentric left ventricular septal
hypertrophy.® The benefits to avoiding sternal re-entry
to patients for second, third, or fourth procedures after
previous sternotomies by an endoscopic approach also
shows a lot of promise in expert centres.’ The wristed
instruments available on robotic platforms assist

cardiac surgeons in not only dissecting out the internal
mammary artery conduits, but also in completing
coronary artery bypass grafts totally endoscopically.

Despite the potential advantages of endoscopic
cardiac surgery, wider adoption is limited in most
health systems. International registries suggest that
non-sternotomy approaches to heart surgery are
on the rise, though not all of these procedures are
done endoscopically. Endoscopic mitral valve surgery
and aortic valve replacements are limited to around
50-60 expert surgeons and well trained centres
globally. There are many reasons why adoption of these
techniques is slow. The capital costs for the equipment
needed require increased funding. Unfortunately, there
is no uplift in reimbursement, which prevents many
hospital authorities from investing in it. In nationalised
health systems where there are already long waiting
lists for cardiac surgery procedures, there might not be
much of an incentive for surgeons to take on a learning
curve after over 10 years of training before appointment
to an independent consultant job.™ These challenges
work as a disincentive for surgeons and centres to
embark on learning new complex procedures which
need a capital investment. Another limitation of this
approach is that an endoscopic heart valve procedure
does take longer to complete than a sternotomy, and
a proportion of people might require conversion to a
sternotomy for safe completion. However, the number
of patients needing conversion to sternotomy does
reduce with increasing experience.” The training needed
to perform these procedures include simulation, cadaver
laboratories, and training fellowships, all of which are
in short supply.” In the UK, there is reduced funding
available to support the adoption of new cardiac surgical
techniques, with established charities like the British
Heart Foundation spending over 95% of their research
funds on cardiology-based research;* though in the USA
cardiac transplantation research still attracts a lot of
academic funding.” Furthermore, all surgical procedures
are harder to be taught in an era where learning curves
are less acceptable in society and time spent in surgical
training is increasingly reduced.

Medium-term results with percutaneous trans-catheter
procedures suggest that picking the right patient for
the right intervention will be one of the most important
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challenges going forward, and a strategic equilibrium
between interventional cardiology and cardiac surgery
approaches has not yet been achieved. It will be
important for heart teams to increasingly include patient
characteristics and lifetime management concepts into
decision making while considering patient preferences.
There is wide variation in the use of trans-catheter options
for heart valve disease across different health systems,
which suggests that heart teams are influenced by the
systems they work in.*® Heart teams will be expected to
appropriately triage patients towards the best treatment
option to achieve durable outcomes in both the short
term and long term management of cardiac diseases. We
believe that an endoscopic or robotic approach needs
to be made available in more cardiac surgery centres as
a safe and effective alternative to the current options of
sternotomy or trans-catheter interventions.

Global initiatives such as the Endoscopic Cardiac
Surgeons Club are attempting to increase awareness of this
procedure among referring physicians and patients while
training the next generation of surgeons who will continue
to offer these procedures worldwide. We believe the use of
the endoscope with its better illumination, magnification,
and recording ability will help with a faster dissemination
of good surgical practice. However, the safe adoption
of endoscopic cardiac surgery in many health systems
will require a collaborative approach between industry,
cardiac surgical societies, and national funding agencies
to set up training units in already established centres. A
network of surgeon mentors is needed to create a safe
environment for wider adoption of these techniques, and
for the assessment of the impact of these new techniques
by regular research and audit projects following the IDEAL
framework.” The benefits will not only be for patients but
could also be more cost-effective for health systems due
to reduced hospital stays and potentially reduced needs
for re-interventions. The 2021 NICE guidelines in the UK
support the idea that patients should first be considered
for a minimally invasive heart valve procedure before
considering other options,® which is in keeping with
our vision. We hope in time, with appropriate training,
an endoscopic cardiac surgery procedure will have an
increased role in the surgical care of patients.
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