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The photos in this book were taken by David Bishop
Contributions to the book itself were written and compiled by consultant and trainee
vascular surgeons and all members of the team at Royal Free London.
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The Department of Vascular Surgery at Royal Free London is dedicated to
excellent evidence-based, patient-centred care. We are proud of our
delivery of world class vascular care for patients at all stages in their
course, and believe deeply it is our mandate to contribute our innovations
to the global fight against vascular disease.
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In 2018:
Clinical sites: 9
Clinics per week: 21
New patients seen: 9498
Follow up appointments: 7459
Telemedicine Consults: 99
Vascular procedures: 2455

The Vascular Team
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By The Numbers
The numbers of outpatients seen across our 7
sites continues to be quite high, and out inpaitent
activity is increasingly non-elective emergencies.
With introduction of the new e-referral system,
general practitioners now have direct access to
our surgeons for advice and guidance. Queries
to the e-referral system are usually answered
within 24-48 hours, and GPs can then book
directly to the department, hopefully avoiding
A&E attendances. Changes in our clinics have
meant we can now decrease the waiting time for
urgent cases, and also triage patients to ‘straight
to test’ pathways so they come to the consultant
appointment with all the relevant testing to allow
▲ Inpatient census in the 2018-2019 Fiscal Year.
for a definitive decision, decreasing the need for
follow up.
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The Vascular Service prides itself on an inclusive multidisciplinary
approach to patient management in all areas of vascular disease.
We have created a new vascular database which archives our
MDT discussions in a GDPR compliant way. This allows the team
to organise the patient-based discussion and archive records for
patients so we can follow the history of their life-long care. Since
we have started using the database in March 2019, we have also
been able to keep more accurate records of the patients in our
practice. The complexity in our pracitce becomes very apparent:
one quarter of patients we discuss at the meeting have failed
previous treatments, and are referred from a variety of hospitals
around the United Kingdom. More than half of the aneurysm
patients discussed are complex suprarenal or proximal
aneurysms.

100%

patients likely to recommend
the Vascular Prehabilitation
programme to family or
friends!

33%

Average increase in stepcount after a patient
attends prehab compared
to their baseline
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17837

Number of men screened
by the North London AAA
Screening Programme in
the last year
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Vascular Specialist Nursing

Our team of specialist nurses go above and beyond the
call to care for vascular patients in our department. Tina
Theophilus runs a supervised exercise clinic for patients
with claudication that offers bespoke exercise therapy to
improve walking tolerance and avoid surgery. Yvonne
Gleeson is our research nurse who works with patients
who are eligible for registration in trials and offers them
leading edge care. Nick Evans and Yasmin Uddin
manage the clinical practice, answer hundreds of paitent
queries, and keep the service running smoothly. The
nursing-led clinics are an effiencient and effective way of
managing chronic problems. We are grateful for their
leadership.

Tissue Viability Service

The Tissue Viability Service at Royal Free London is a
nurse-led service that manages venous and some arterial
wounds both for inpatients and in the community.

Vascular Studies
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Vascular Scientists run inpatient and outpatient
clinics at Royal Free, Barnet and external sites,
keeping the surgical team apprised of functional
imaging for patients throughout north central
London. Their studious nature also allows them to
contribute robustly to the scientific aspects of the
department, and Matt Bartlett recently successfully
defended his PhD. Our Vascular Scientists are so
wonderful they were nominated for an OSCAR, an
award from the Trust, this year!
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Patient Navigators and Administration

The vascular administrative team have been hard at work supporting cross site vascular services, and a range of clinical
teams involving consultants, surgeons in training, vascular scientists, nursing staff and administrators. Our patient navigation team consists of Vanessa Swann, Krisharna Quildon and Shane Cullen, at the Royal Free Hospital site who ensure
direct access to the many services we provide. Clinical Pathway manager Rita Makali is responsible for coordinating the
management all the vascular pathways. On the Barnet and Chase Farm sites, Joanne Phillips and the clinical team have
launched a range of innovative pathways designed to improve how we use our resources. As a unit, we are also in the
process of transferring the bulk of our varicose vein activity from a theatre environment to an outpatient procedure room.
This is in line with good clinical practice and will enable us to utilise our theatres for our more acute patients.

“I am doing well now I’m still
working as a builder. [Still]
doing exercises given to me
in the class. Gave me more
confidence.”
—actual patient after prehabilitation

Vascular Physio and Occupational Therapy

The therapy team is the lifeblood of inpatient and outpatient care in
Vascular Surgery. Our therapists have been very busy coordinating
prehabilitation clinics for outpatient preparation for surgery, as well as
creating pathways for inpatient re-mobilisation after surgery. From
inhouse visits to prepare paitents for amputation, to smoking cessation, the therapists embody the living laboratory of good health and
vascular fitness. They have initiatied a ‘Falls MDT’ to prevent patients
falling on the ward, and have created a multidisciplinary team to
educate and prevent injury. Their impact is visible throughout the
department, and our patients are better with their skilled input!
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Lower limb disease forms a large portion of our practice at the Royal Free. The referrals are generated by the reputation of our first-class diabetic foot services. Angioplasty and stenting for patients with complex critical limb ischaemia
has become the mainstay of treatment, allowing patients to have a shorter hospital stay with lower morbidity. The
department has new technologies, as well as being involved in a number of trials. Endovascular techniques have
enabled the department to ambulate patients sooner and reduce bed stays allowing more patients to be treated. Our
lower limb team is a collaboration of vascular surgeons and interventional radiologists who work together to perform
revascularisation frequently deemed not possible by outside centres.
This year we have audited infection rates for hybrid revascularisation – which is a procedure where we use both
endovascular and open surgery in combination to treat disease. Improving the efficiency and utilisation of our hybrid
theatre means that we are performing all the revascularisation steps in one operating session, with patients undergoing
open femoral endarterectomy followed by either up or down-stream angioplasty. This removes the need for a second
admission and improves the patient experience. Our figures show that whilst hybrid procedures are significantly longer,
the infection rate was not statistically different. —Anna Prent
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◄The Pheonix atherectomy device
during and after revascularisation

Biomarkers and Vascular Malformations

This year saw the beginning of a large collaborative
research project between the Departments of Vascular
Surgery at the Royal Free London, and the Faculties
of Medical Sciences and Engineering Science and
UCL Institute of Health Care Engineering to identify
biomarkers that will personalise treatment and predict
outcomes of patients with vascular malformations. By
using biochemisty to complement our imaging, we can
better classify patients before they undergo intervention, allowing for us to choose the right care path for
them, as well as help them prepare for the sometimes
long treatment course ahead.
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Angiogram of facial AVM (large image) with
successful treatment (inset)►

Vascular Anomalies
Special Interest Group

The Vascular Anomalies Special Interest
Group had its first meeting at Royal Free last
year and hosted over 60 delegates. It
brought together specialists in the field of
vascular malformations to discuss the biology,
pathophysiology, diagnosis and treatment.
The next meeting, which will be in December
2019, is expected to convene a larger group
and will start to delve into the new imaging
modalities for the disease. Plans to expand
to a larger European meeting under the
auspices of CIRSE in 2021 are underway.

The Vascular Malformations Team at
Royal Free London is the largest
vascular malformation service in the
United Kingdom, seeing over 500
patients per year. The team is
comprised of Vascular Surgeons,
Interventional Radiologists, Nurses,
Psychiatrists and Plastic Surgeons.
We run a multidisciplinary clinic every
week where patients from all over the
country are seen and assessed. In
2018 the team performed 142 procedures. Over 10 academic abstracts,
posters, oral presentations and
peer-reviewed papers have been
accepted by the VM service over the
past year. The team has established
permission to prescribe sirolimus and
thalidomide for VMs and are investigating PET scanning for this patient
population.

HERMES: (Handheld Electronic Referral for Medical Emergencies Ruptured Aneurysm App

For the last two years, the Royal Free Vascular department has been developing an app for mobile
phones that connects the team during aortic emergencies. This app, which has grown out of needs
identified in quarterly simulation sessions run by the team, has now evolved to provide real-time
updates to the nurses, theatre staff, A&E physicians, vascular surgeons and anaesthestists who
respond to patients in emergencies. Like all software development, the team has helped evolve the
app through a number of iterations, so it now serves as an alert and communication tool that we use
regularly. With more use over the next 6 months, we hope to get it to a state where it can start being
used by other services and other institutions. We are excited and pleased to be redefining our role in
building a better health care system as one which creates technologic advancements to assist our
colleagues.

Anatomic Deformation and the Aorta

The aortic team continued its partnership with
CYDAR medical throughout this year, trialing the
new deformation software in the operating room for
complex and simple aortic cases. With this new
technology, the surgeon using fusion imaging to
create an ‘overlay’ roadmap on the fluoroscopic
screen can deform the mask so that it can be
adjusted to fit anatomy which changes when large
devices are placed in the aorta. This makes the
fusion imaging more accurate and predictive, and
decreases the radiation dose for these procedures.
At a presentation at the Charing Cross Symposium,
2019, Dr. Mastracci shared the improved outcomes
in the first 10 cases, and demonstrated a statistically
significant decrease in radiation dose for infrarenal
aneurysms using this technology.
Royal Free London
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Aneurysm Screening in London

In 2018, there was a restructuring of the Aneurysm Screening programmes in London, and three regions amalgamated to be known
as the ‘North London AAA Screening Programme’. This screening programme, clinically lead by Meryl Davis, a consultant surgeon
at Royal Free London, received its first cohort of men in April 2018. The programme is the largest provider of aneurysm screening in
England and is the sole unit to be delivered by the independent sector. In the first year, there were 17,837 men scanned. This
represents an uptake of 71.7%. In addition, 763 men have a small or medium sized aneurysm and receive surveillance scans.
There were also 310 men who self-referred to the programme.
In February 2019 the programme was visited by the National Quality Assurance Team and the report is available online (see below).
The team was commended for the innovative use of mapping transport links to clinic sites and for the joint working between provider
and various stakeholders. A new development nationally will allow screening programmes to incorporate modern technology, and
we will now be able to text (SMS) reminders to patients about their appointments. We are hoping this will increase the number of
men who attend the screening programme. We are also working with GPs and pharmacies in the area to gain their endorsement,
and to develop an alert on their electronic system flagging aneurysm screening for men greater than 65 years. —Meryl Davis
If you wish to gain further information please call 0333 009 6971 or email: INL.AAA.NL.SP@nhs.net; https://www.gov.uk/government/publications/north-london-abdominal-aortic-aneurysm iii
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Custom Devices in the Acute Setting

Ruptured complex aneurysms are a challenge for
patients and surgeons. Although FEVAR provides good
results for elective cases, its feasibility in an emergency
setting is limited by manufacturing delays. We conducted a study to assess the feasibility of using custom
made fenestrated devices to treat urgent complex
aneurysms with non-custom devices. We joined forces
with the team in Malmo, Sweden, and from 2006 to
2017, pre and post-operative data from patients with
ruptured or symptomatic aneurysms was collected. Ten
patients were included (5 women, mean age 73y +/-9)
with a median follow up of 6 months. Anatomical compatibility with a locally available FEVAR was assessed
and intra operative success of aortic branch catheterisation through the graft fenestrations was achieved in 25
of the 29 targeted vessels (86.2%). These are complex
patients with urgent needs, and we are working towards
finding every way possible to treat them in a personalised and expeditious way.

90%

Number of patients attending prehab
classes before aortic surgery who said
they had changed health behaviours
because of what they learned

Combining clinical expertise with
world-class basic science and engineering
within UCL as well as working with national and international collaborators, we have
developed a portfolio of projects focussing
on improving the outcomes of patients
with a range of vascular conditions. Our
recent work has been funded by the
British Heart Foundation, the Engineering
and Physical Sciences Research Council,
the British Council and the Royal Free
Charity.
This year, we published laboratory
findings identifying new mechanisms
involved in the peripheral arterial disease
(Bubb et al, Circulation 2019; Patel et al,
Vascular Medicine 2019) and diabetic foot
ulceration (Portou et al, EJVES 2019),
which may lead to new treatment targets
to supplement current treatment strategies. Our biomaterials group has developed new materials that may be suitable
for improved wound care (Worsley et al,
Polymers 2019) and continue to work on
new vascular graft materials.
As part of the UCL Wellcome/ EPSRC
Centre for Interventional Surgical Sciences (WEISS), exciting collaborative projects
are using engineering skills to improve our
understanding of vascular disease such
as aortic dissections, vein graft failure and
vascular malformations through advanced
computer modelling, and to advance
imaging and endovascular interventions
using machine learning and non-radiation-based imaging techniques in aortic
procedures. We held a public engagement
event for our researchers, patients and
their families who were all extremely
positive about our work in this direction.
...continued on opposite page...
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Professor Janice Tsui, the
first female professor of
Vascular Surgery at the Royal
Free was appointed in 2019.

In an emergency, when bespoke devices are not available for
complex aneurysms, some centres in Europe are starting to use a
technique called ‘In-situ fenestration’(ISF) This technique preserves
aortic branch patency during complex endovascular aneursym
repair, regardless of anatomy, in a cost-effective and timely manner.
We have partnered with the Engineers at WEISS to create a device
that will provide imaging of side-branches through a stent to guide
ISF location, sense contact with the stent, and then deliver energy
to the stent creating an ISF.
The device consists of 4 optical fibres - a fibre-optic ultrasound (US)
transmitter with a nanocomposite coating for photoacoustic generation, a fibre-optic US receiver, a fibre-optic contact sensor and a
fibre to deliver energy to the stent generating an ISF. In our models,
we have demonstrated that an all-optical device capable of imaging
through, detecting contact with and creating an ISF through a AAA
stent. Through the use of selective wavelengths of light, there is the
potential to reduce surrounding tissue absorption, improving the
safety profile of the procedure. —Callum Little

In the realm of clinical research, our Aortic
team has developed a European Registry
for thoracoabdominal aneurysm (LoRETA)
together with other leaders in the area
which will be a strong platform not only for
collection of clinical data throughout Europe
but also for clinical trials.

▲Autoradiography showing endothelin-1 binding to microvessel in CLI muscle

Royal Free London
Vascular Research
▼Fluorescence microscopy images highlighting the difference between the MSCs and
HUVECs. CD31+ staining (green) is a surface marker for endothelial cells and therefore it is
possible to differentiate between the two types of cells. Red highlights actin
(rhodamine-phalloidin) and blue is the cell nucleus (DAPI)

With the support of the Royal Free R&D
team and our research and specialist
nurses, we continue to contribute to national
and international clinical trials and have
been lead recruiters in some studies. We
await the analyses of the VOYAGER PAD
as the study prepares to close in the
autumn. These results will build upon the
COMPASS trial results as to whether
low-dose rivaroxaban and aspirin would be
beneficial to patients with peripheral arterial
disease following revascularisation.
Our team, including our students and
trainees, have presented our work at key
clinical and scientific conferences. Highlights include: Matt Bartlett, Clinical Scientist, being awarded best research prize, at
the Royal Free Cardiovascular Research
Symposium for his work on computer
assisted Doppler waveform analysis for
arteriovenous fistulae; Sarah Lewis, PhD
fellow, winning runner-up prize for best
research prize, at the ESVS Spring Meeting
for work on exosomes in peripheral arterial
disease; and Helena Smith, on presenting
our vascular malformations outcomes at the
International Young Surgeon Competition at
the SVS Vascular Annual Meeting in Washington DC.
Finally, four of our research fellows successfully defended their PhDs over the past
year, proudly showcasing the breadth of our
vascular research. ─Prof Janice Tsui

The Royal Free multidisciplinary diabetic foot service has
continued to expand. A full weekly MDT clinic at Barnet
hospital is now well established and has seen and treated
over 100 patients in its first 4 months. Across the Royal
Free London trust we now provide four specialist vascular-led diabetic foot and critical limb clinics per week.

▲SNAP VAC dressing applied to toe amputation in patient
prepared for operative day discharge and home care management
of foot wound

▲Limb salvage works: the rate of major amputation in our region
is lower than the national average, despite a higher incidence of
vascular disease

The podiatry-led ‘Hot clinic’ (acute ambulatory foot service
or AAFS) continues to provide 7 day access to expert foot
services, having seen in excess of 420 patients since its
implementation. This is the first AAFS in the United
Kingdom to provide 7 day access, and it has reduced the
need for admissions and A&E attendences in this population of patients. Rapid access to acute foot services and
specialist vascular clinics is the cornerstone of our strategy to reduce major amputation, improve functional
outcomes for our foot patients, reduce hospital length of
stay and avoid admission.
We continue to introduce new technologies to improve the
care of our patients. Devices such as the ‘Phoenix’
Atherectomy System -- which drills through blockages in
arteries to restore blood flow -- allow us to perform ever
more complex and challenging procedures through
minimal access ‘endovascular’ approaches, without
resorting to major surgery such as bypass. Other technologies such as SNAP Vac dressings -- which are mechanised and portable dressings that provide negative pressure to wounds, promoting granulation and healing -- allow
wound management procedures such as toe-sparing
amputations to be performed as day case surgery,
preventing the need for inpatient admissions. Patients can
convalesce in the comfort of their own homes safe in the
knowledge they’re still getting world class care.
This year the diabetic foot team, in conjunction with our
colleagues in the amputee therapies team, have conducted a major research project looking into improving walking
and function after major amputation for our Royal Free
patients. We look forward to publishing our results soon.
—Mark Portou

▲Podiatry equipment, including the correct chairs and
instruments, means a better opportunity to heal wounds
Royal Free London
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658

Number of outpatient foot procedures performed by podiatrists in
the first year of our ambulatory
foot clinic
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Diabetic Foot Team
◄Pre and Post procedure crural vessel angioplasty in a diabetic patient
with an active foot wound

►The podiatry team works 7 days a
week to care for foot wounds

Using SMS to Follow Up Patients

Healthcare interventions aim to increase a patient’s
length and quality of life. Patient reported outcome
measures (PROMS) get patients to assess their own
health and health related quality of life and give us a
way to evaluate success in surgery beyond morbidity
and mortality. We carried out a prospective,
randomised controlled trial of response rates to
PROMS surveys in 48 adults undergoing aortic
surgery (mean age: 72 years, M:F/41:7). 24 patients
were randomised to each group. Overall response
rates for P&P vs. SMS were 73.6% vs. 63.5%
(p=0.18).
We found no significant difference in response rates
between text and pen and paper PROMS in patients
undergoing complex aortic surgery. SMS PROMS
cost only a twelfth of the pen and paper version.
Automated text message systems provide immediate
data that can be easily exported for analysis. Further
work is needed to adapt PROMS questionnaires for
SMS format however the introduction of text message
PROMS should be made standard practice to improve
collection of surgical outcome data. —Julia
Benham-Hermetz

ERAS Pathway

One of the focuses this year has been the development of the Enhanced Recovery after Surgery [ERAS]
for Major Limb Amputation. This project has been
driven by the hard work of Dr Andrew Wood, supervised by Dr. Jane Lowery and Mr. Mark Portou who
have worked with the vascular surgeons and anaesthetists, pain team, physios, occupational therapists and
ward nurses in order to produce an ERAS protocol that
accommodates all key specialist inputs in a logical and
timely fashion. By using the protocol as a guide we
hope to standardise and improve the care of our major
limb amputees. Stephanie Murray (Lead Physiotherapist) has been instrumental for her input into the
development of the ERAS protocol as getting these
patients mobile again forms a huge part of their
post-operative recovery and ultimately ensures a timely
discharge from hospital.

Perineural Pain Control

Dr Pippa Pemberton and Denise McGarvey have dedicated a significant
proportion of their time to writing a comprehensive protocol which includes
the routine use of perineural stump catheters. These small catheters are
embedded in amputation stumps and deliver pain control directly to the
incision after surgery. The local anaesthetic will be given via an epidural
pump. The goal will be expanding the service to include elastomeric pumps or
‘painbusters’. Our pain team has provided exhaustive education, and delivering this service will be seamlessly introduced into our practice. As we gradually increase our use of this technology, we are finding patients have better
pain control after amputation. We want to decrease discomfort for patients so
they can ambulate and get back to normal quality of life as soon as possible.
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The Department of Anaesthesia at Royal Free sees
their role in a much larger
context. We have a strong
and thorough preoperative
pathway for patients undergoing vascular surgery,
including reviews with
dedicated vascular anaesthetists in clinics prior to
surgery. After surgery, both
our intraoperative anaesthetists, as well as dedicated
pain specialists who deal
with the unique needs of
the patient population in
Vascular Surgery. This
often means dealing with
complex pain syndromes,
or multiple comorbidities.
As well, they are dedicated
to research, and spend time
and energy driving the
research agenda in the
anaesthetic community.
Their technical skill in the
operating room, and their
care and attention before
and after surgery makes
them wonderful partners in
the care of our patients.

The Royal Free Hospital has a proud tradition in medical education and the Vascular Surgery Department has demonstrated a strong commitment
to excellence in teaching tomorrow's doctors. We offer an exciting work experience week for young students wishing to pursue a career in
medicine and many of these have successfully gained places at medical school. We continue to score highly in the UCL medical school undergraduate feedback and are upheld as successful amongst the surgical specialties. We also contribute to the student surgical skills course within
year 4, for students that wish to spend more time in Vascular surgery, which also has excellent feedback. The regular teaching sessions on Friday
mornings for the junior doctors are well attended and are evolving into a teaching programme that benefits all members of our department. We
have regular Radiation Safety sessions for all users of x-ray equipment and offer Endovascular simulation sessions to our vascular trainees. On a
similar theme we run regular ultrasound teaching at Barnet hospital on a Thursday morning which is organised by our team of experienced
vascular scientists.
Patients benefit from the teaching as well. The Amputation course organised by the OT and Physio department continues to be a great success
and attracts a large audience. The well organised Audit meetings now incorporate a Local Faculty Group meeting which is attended by the Post
Graduate Medical Department that allows us to openly discuss any trainee issues and needs. We lecture and supervise student projects from the
UCL Cardiovascular Science and Surgical & Interventional Sciences MSc's and we host students on the UCL Applied Medical Sciences BSc/MSc
as well as the UCL School of Life and Medical Sciences Mini MD programme for scientists on clinical attachments. In May 2019 the vascular
department hosted the 7th ESVS Spring Meeting which focused on basic science and translational research in the cardiovascular field. It was well
attended by undergraduate medical students, clinical trainees and PhD and postgraduate scientists. One of our most experienced surgeons, Ms
Fiona Myint set up and co-directs the executive Surgical Leadership Program for Harvard Medical School (HMS). This is a one year course and is
currently the most successful program in the HMS global postgraduate course portfolio.
A number of our vascular consultants are involved in national education, examining for the MRCS and we have representatives on the Vascular
Society and Royal College of Surgeons council. Our Vascular Education Lead has also recently been made Surgical Tutor and is responsible for
providing leadership to surgical trainees at the Royal Free Hospital.We will continue to strive for excellence in the education of our staff and
stretch ourselves by setting ambitious goals to ensure continued development of our department. --Jason Constantinou, Education Lead and
Surgical Tutor RCS
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The Vascular Fund in the Royal Free Charity has donated a
beautiful, state of the art, MDT room to the department this
year. The development, made possible though the hard work
of Professor George Hamilton, includes video conferencing
facilities to allow us to join with our network partners for
meetings and to share clinical cases.
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