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AORTIC SURGERY

There is no disease more conducive to
clinical humility than aneurysm of the aorta.

—Sir William Osler

The Aortic Team at the
Royal Free London is
dedicated to excellence
in patient-centred care,
based on a foundation of
evidence and expertise to
identify, investigate,
innovate and treat
disease of the whole
aorta.
Our goal is to create a
new Model of Aortic Care.

Precision Aortic Care.

EVAR (elective and rupture)
OPEN (elective and ruptured)
FEVAR
TEVAR
Total Aneurysms performed
Increasing volumes of aneurysm repairs
performed over the last 5 years.
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ASA Score, reflecting higher risk patients, has increased
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Larger numbers of patients had shorter lengths of stay in 2014 - 2015

Transparency and data-driven change is
essential to the evolution of excellent aortic
surgery. As new care paths and systems are
developed, emphasis is placed on collecting
data to ensure that changes continue to
benefit patients. The Aortic Team at Royal
Free strives to find ways to provide innovative
solutions to treat disease in increasingly more
complex patients. This year, as the new team
came together, we have already started
demonstrating the fruits of this labour.
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Mean Age at Time of Surgery

Patients continue to have improved outcomes over time despite elderly status

Ruptured Aneurysms
Ruptured Aneurysms are life threatening conditions where the
aortic wall becomes weak enough to burst. This is the higheststakes for patients and requires a coordinated team to achieve
good outcomes. This year, the department of anaesthesia
helped educate the team and streamline the care path by
running mock ruptured aneurysm scenarios.

Aneurysm Screening

Number of men invited to screening
Number of men who attended
Self referrals and GP referrals

At the other end of the treatment spectrum from ruptured aneurysms lies
Aneurysm Screening. This community outreach programme is part of a
national initiative to identify patients at highest risk and proactively look for
aneurysms before they rupture. The North Central London Screening
Programme is based at Royal Free London, and screens almost 5000
patients per year. This year, because of an outreach initiative to inform and
engage GPs in the community, the number of self referrals rose from 100 to
over 700 patients.

The 6 screening sites of the north central screening
programme

Working with surgeons,
physicians and geneticists from
across London, the RoyalFree
Aortic Team is a founding
member of the London
Aortopathy group. this group
meets quarterly to review challenging cases of aortopathy
and review current practice standards for dealing with the
genetics of Aortic Disease. Involvement in this project
reflects a focus on the genetics of aneurysms that will grow
with time, and the role that familial clustering has in the
understanding of aortic disease.

London
Aortopathy
Group

Aortic Education

Aortic Journal Club

The Aortic Journal Club is a group of Aortic Specialists that meets
every 3 months to discuss the latest and greatest publications and
advances in aortic surgery. Curated by the Royal Free Aortic Team, the group has brought together
specialists from across London to provide a forum for discussion. This group is made possible by generous
but unrestricted grafts from our industry partners.

Process of registration and fusion for intraoperative fusion

Reduction in Dose Area Product as demonstrated by Rolls et al

Radiation
Fusion imaging involves the use of ‘virtual
reality’ as an image guidance tool in real
time. At Royal Free London we are involved
in investigating two different Image Fusion
systems, which has resulted in a statistically significant reduction in radiation
dose to our patients over the last year. By using preoperative CT scans to
superimpose aortic anatomy on the 2-dimensional fluoroscopic images
projected in the operating theatre, we have decreased the mean Dose Area
Product in complex aortic cases from 264Gy.cm2 to 166 Gy.cm2, p=0.006.
These outcomes represent the second lowest radiation dose ever published.

Fusion Imaging

(Rolls et al, Submitted for publication 2015)

Intraoperative fusion image Courtesy of CYDAR
ImagingTM

The Aortic team is currently trialing a new form of fusion imaging (CYDARTM)in
complex aortic repairs to determine if it improves a greater benefit to patients
and operators. Our goal is an endovascular future without ionising radiation,
to provide a safer future for patients and staff.

Modelling Dose
Measurements

The behaviour of X-ray radiation is well known and
can be accurately modelled given sufficient
information. The complexity in clinical conditions
comes primarily from obtaining information of
adequate quality. The information available from
modern X-ray equipment has improved substantially with the introduction of Radiation
Structured Dose Reports (RDSRs) which provide a record for every footswitch activation.
An in-house software package (OpenSkin) has been developed by Radiological Physics
at the Royal Free. This uses data in the RDSR to model tube position and angulation
relative to the patient support and compute skin doses. This is performed postprocedure and includes automatic handling of rotational imaging (such as cone beam
CT).
Current phantom implementations include an elliptic cylinder representing the patient
surface with automatic size correction
based on patient height and weight
and a flat film-like phantom for
comparison with Gafchromic film
measurements. Table and mattress
attenuation are accommodated.

Reduction

The Study was performed in 15 patients and calculated dose maps were found to be
visually similar to the Gafchromic film images. Quantitative analysis of differences is
currently being investigated, however the results suggest that radiation dose can be
modelled without the use of cumbersome historic techniques. this will help us find new
ways to decrease the dose and deliver safer therapy to patients undergoing
Endovascular Aneurysm repair. (Jonathan Cole, Department of Radiation Physics,
Royal Free Hospital)
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Examples of Gafchromic Film Image (A), Calculated Dose Map (B) and Dose map built from the 3d Model using software developed by Jonathan Cole at the Royal Free Hospital

Meet Michelle
One-stop-shop makes complex vascular surgery a smooth journey.
After suffering an abdominal aortic aneurysm, Michelle Tucknott
underwent an operation at a hospital on the south coast to repair
the damage. However, due to complications the operation was
halted after two-and-a-half hours leaving her in significant
discomfort and no closer to recovery.
The retired care worker was transferred to the Royal Free Hospital,
which specialises in repairing complex aneurysms, and placed in
the care of the aortic team.
“Tara recommended I have a fenestrated endovascular graft that
would be inserted inside my aorta using keyhole surgery. She was
lovely. She took me through all my options and asked me what I
wanted to do. After I opted for the graft she took me all the way
through what was going to happen next.
“The graft was designed especially for me by the Royal Free
Hospital’s aortic team before being hand made by a company in
Australia.
“When I was referred to the Royal Free Hospital I was slightly
nervous about all the travelling I would have to do from my home in
Worthing. Before I went in for my first operation at the other
hospital I was given loads of different dates for each different
procedure. It was a pain, especially when I couldn’t drive and I had
to get the train up. It was quite tiring.”
“But the aortic team at the Royal Free Hospital explained they were
trialling a ‘one-stop-shop’ system, which means I go to as many of
my pre-op appointments as possible in a single day. In one day I
had my bloods taken, my swabs and scans done, and I met with the
surgeons to talk through the procedure. It’s a much better system,
especially for people like me who have to come from far away.”
— excerpt from Royal Free London Annual Report

Patient Experience
Over the last 12 months, the aortic team has conducted its own patient satisfaction survey. The survey asks three simple questions,
and encourages the patients to also give narrative reviews of their experience through the care path. Patients overwhelmingly
respond favourably to the initiative of ‘one stop shopping’ and recognise the high level and professional attitudes of the nursing staff
in the wards and on ITU. This exercise has highlighted opportunities for improvement that have formed the basis of further initiatives.

How satisfied were you with the communication
and care received before surgery
How satisfied were you with your in-hospital
experience
Overall how would you rate your experience

Q1
Q2
Q3

One major goal of the Aortic Team in 2014 - 2015 was to initiate care
paths for patients presenting with aneurysm disease. These care paths
have been developed over the last 12 months and will be evaluated in
the upcoming year. Our aim is to ensure that patients with aneurysms
experience a pathway as expeditious and efficient as those developed
for oncology in other areas of the NHS. This concept of ‘one stop
shopping’ helps us ensure that patients from further afield are not
inconvenienced by multiple journeys, and that clinicians have all the
relevant information to make informed decisions for patients in a timely
fashion. Central to this process is the Aortic Multidisciplinary Team
Meeting, which occurs once a week and benefits from input from
members of the departments of anaesthesia, radiology, vascular
surgery and nephrology.

Clinical Care Paths

The Department of Anaesthesia
is embracing innovation and
imaging technologies. A twiceannual trans-oesophageal
echocardiography course for
advanced monitoring of the
aorta has been designed and is
taught by members of the
department and aimed at
teaching fellow anaesthetists

Anaesthesia &
Sarcopenia and Outcomes
in Aneurysm Surgery

Patients undergoing Abdominal Aortic Aneurysm (AAA)
surgery are at risk of post-operative complications. Much
research has focused on the impact of cardiorespiratory
fitness on post-operative morbidity and mortality, but less so
on that of frailty. Sarcopenia is the degenerative loss of core skeletal muscle mass and is a component of the frailty
syndrome. In this study of 138 patients undergoing AAA surgery, which was awarded first prize at the Vascular Anaesthesia
Society of Great Britain and Ireland 2015, pre-operative CT scans were used to assess sarcopenia. Age and height did not
differ significantly. 62.9% of sarcopenic patients were female compared to 15.5% of non-sarcopenic patients being female
(p < 0.0001). Median hospital length of stay (LOS, days) was 7 (Interquartile Range (IQR) 5 to 13.5) and 5 (IQR 3 to 8)
(p=0.004), and median Intensive Care LOS was 2.5 (IQR1 to 4.25) and 2 (IQR1 to 2.25) (p=0.038) in sarcopenic and nonsarcopenic patients respectively. Our study shows that sarcopenic patients undergoing elective AAA repair have worse
outcomes than non-sarcopenic patients, with significantly longer in-patient and ICU length of stay, higher rates of
secondary operations and further care required. (Priti Dutta, SpR and Nick Schofield et al, 2015)

Spinal drainage [SD] is a neuro-protective measure
to prevent the potentially devastating consequences
of spinal cord injury following thoracic aortic surgery
by allowing manipulation of spinal cord perfusion
pressure. We sought to establish current practices in the UK with regards to practical management aspects of SD in
vascular surgery. An 18-point questionnaire was distributed to vascular centres (vascular hubs and cardiothoracic units)
routinely performing thoracic aortic aneurysm repairs across the UK, inviting a single response from the Vascular
Anaesthesia Lead to represent local practices. While there was agreement on indications for SD for elective surgery,
practice for emergency aneurysm repair varied widely. To our knowledge, this is the first survey of national management
practices of spinal drains in vascular surgery in the UK. The survey highlights the great variation in practices across vascular
centres within the UK. It is clear that the management of specific adverse events such as bloody taps is not standardised
and this emphasises the lack of evidence in this field. This research demonstrates the leadership role the Royal Free
Department of Anaesthesia is taking on the National stage. (L. Abeysundara, S. Wylie et al, 2015)

National survey of spinal drain
management in Aortic Surgery

Perioperative Medicine
Intraoperative
Heparin Monitoring

Heparin is frequently given during
vascular surgery prior to
interruption of blood flow to
prevent excess clot formation, but
the effect it has can be unpredictable for a variety of reasons. The aim of this
study was to compare the effect of heparin as measured by a number of
different tests across a range of heparin concentrations (low, clinically relevant
and high) and compare it with a gold standard in test conditions (outside of
the patient). We found that a new target level of anticoagulation should be set
for monitoring our patients intraoperatively, and there is a possibility for
variability between tests, and between patients. This research won first prize at
the Vascular Anaesthetic Society of Great Britain and Ireland, and was awarded
funding for further research, which will help identify the patients at greater risk
of bleeding or clotting. (Ciara Donohue and Nick Schofield et al, 2015)
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A) is an immunofluorescence image of an
endothelial cell adhering to a synthetic material.
B) is a scanning electron microscopy (SEM)
image of an endothelial cell sending out
‘feelers’ (filodopia) to sense the surface
topography of the surface. (SEM image credit:
Margaret Mullin, University of Glasgow)

Endothelial cells are the cells which form
the inner lining of blood vessels and serve
protective and beneficial roles. The ability
to recreate these blood vessels and this
inner lining is crucial in patients who have
blocked blood vessels and require
replacements. Although substitute blood
vessels (vascular grafts) have been used for
years, they may fail due to the lack of this endothelial cell lining. Therefore research has been
focussed on making endothelial cells ‘stick’ to vascular grafts.

Investigating the Role
of Nanotopography
and Endothelial Cells

Cells have been seen to react to external stimuli (in the form of structures) especially on the surface
of these vascular grafts and some of these structures have been known to enhance endothelial cell
adhesion. Technological advances in manufacturing, engineering and fabrication means that we are
now able to create structures in the micro- and nanoscale and study endothelial cell behaviour and
investigate which structures will cause these endothelial cells to ‘stick’ the strongest. The aim is to
create a synthetic vascular graft in which endothelial cells line the inner surface and are able to
withstand high pressures and flow rates within the blood vessel. Work by Debra Chong and Professor
George Hamilton in collaboration with the University of Glasgow, UK, with Professor Matthew Dalby (Centre for Cell
Engineering) and Professor Nikolaj Gadegaard (Biomedical Engineering).

University Collaborations
Thoracoabdominal aneurysm repair is a major
operation often required in elderly and infirm
individuals who may not have the stamina to
undergo such a procedure. Endovascular repair,
first performed for complex aortic aneurysms in
1999 has extended the indications for repair to
patients who would not survive conventional
surgery. The use of branched endografts in this
population has been done with good early outcome for many years, but the longer term durability of
the branches has been largely unstudied. In work done this year, coordinated by the Royal Free Aortic
team and including data from 5 major centres in Europe,
information about the durability of these branches has now
come to light. More work will be done to characterise the
ideal conformation of devices to serve patients for their entire
lifetime. Work by Tara Mastracci and Jason Constantinou in collaboration

Durability of Branch
Vessels in Complex
Endovascular Repair

with investigators in Lille, Nuremberg, Malmo and London.
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