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EXTREME PRECONDITIONING: 
COLD WATER SWIMMING TO IMPROVE SURGICAL

OUTCOMES 

Dr Mark Harper Bsc MBBS FRCA PhD
mark.harper@doctors.org.uk

Consultant Anaesthetist, Royal Sussex County Hospital, Brighton, UK
Anestesi overlege, Sørlandet Sykehus, Kristiansand, Norway
Honorary Clinical Reader, Brighton and Sussex Medical School
Honorary School Fellow, University of Brighton

Swimming outdoors in cold water has a wide range of physiological and
psychological effects.The chronic changes resulting from cold-stress
adaptation and the acute effects of parasympathetic stimulation along with the
associated benefits of blue therapy, green therapy, community and exercise
may be employed to attenuate the stress response to surgery.As a
consequence, this intervention may reduce postoperative complications and
improve recovery and wellbeing of both staff and patients.

1. Pett P, Massey H, Denton H, Burlingham A, Harper M. Evaluation of Outdoor
swimming courses as an intervention to refresh and revitalise NHS workers.
medRxiv 2022:2022.04.11.22273166.
2. Massey H, Gorczynski P, Harper CM, et al. Perceived Impact of Outdoor
Swimming on Health: Web-Based Survey. Interact J Med Res 2022;11:e25589.
3. Harper M. Come on in, the water's cold. New Scientist 2022;255:25.
4. Harper M. Chill :  the cold water swim cure. 1st. ed. San Francisco: Chronicle
Prism; 2022
5. Burlingham A, Denton H, Massey H, Vides N, Harper CM. Sea swimming as a
novel intervention for depression and anxiety - A feasibil ity study exploring
engagement and acceptabil ity. Mental Health and Physical Activity
2022;23:100472.
6. Massey H, Kandala N, Davis C, Harper M, Gorczynski P, Denton H. Mood and
well-being of novice open water swimmers and controls during an introductory
outdoor swimming programme: A feasibil ity study. Lifestyle Medicine
2020;1:e12.
7. van Tulleken C, Tipton M, Massey H, Harper CM. Open water swimming as a
treatment for major depressive disorder. BMJ Case Reports 2018;2018:bcr-
2018-225007.
8. Tipton MJ, Collier N, Massey H, Corbett J, Harper M. Cold water immersion:
kill  or cure? Experimental Physiology 2017;102:1335-55.
9. Harper CM. Extreme preconditioning: Cold adaptation through sea swimming
as a means to improving surgical outcomes. Medical hypotheses 2012;78:516-
9.
10. Tipton M. The initial responses to cold-water immersion in man. Clinical
Science 1989;77:581-8
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RENAL ACCESS SURGERY: GA, RA OR LA

Dr David Hewson
Associate Professor of Anaesthesia and Perioperative
Medicine, University of Nottingham
Honorary Consultant Anaesthetist, Nottingham University
Hospitals NHS Trust

Six thousand people start haemodialysis annually in the UK
and at any one time over 20,000 people are maintained on
haemodialysis regimes at an annual cost of £35,000 per
patient. Reliable vascular access is one of the main modifiable
interventions to improve patient outcome and experience of
haemodialysis. Up to 50% of arteriovenous fistulae fail within
12 months of formation due to inadequate wall thickening
and remodelling. Interventions to improve the long term
patency of AV fistula would be welcome to improve patient
outcome and healthcare costs. Fistula surgery can be
performed under local anaesthesia, brachial plexus blockade
or general anaesthesia, with widespread variation in practice
between surgical teams and renal centres. Mechanistic and
observational evidence supports the promotion of
perioperative blood flow arising from brachial plexus block
induced sympathectomy as offering a means to sustain fistula
patency both in the short and long term. Small randomised
controlled trials are supportive and large-scale multicentre
prospective evidence is being gathered to help answer the
question of whether regional anaesthesia offers long term
benefit for patients undergoing fistula surgery. This talk will
provide an overview of renal access surgery and current
states of evidence, together with descriptions of how fistula
surgery under brachial plexus blockade can be performed.
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HISTORY OF AORTIC ANEURYSM REPAIR

S Waquar Yusuf
Consultant Vascular & Endovascular Surgeon
Honorary Clinical Professor

University Hospitals Sussex & Brighton and Sussex Medical
School

The history of aortic interventions is relatively short and
despite many advances over the past seven decades, the
principles have remained more or less unchanged.
The attempts made to repair aortic aneurysms at the turn of
last century were endovascular. Open repair was first
performed in Paris in 1951 using a homograft. The
development of Dacron graft and technique of inlay open
repair that made the technique more widely available over
the following four decades remained largely unchanged. The
development of modern endovascular approach has led this
approach to become the dominant technique and in this
respect the aneurysm repair has gone full circle.
The details of these techniques, role of pioneers, challenges
faced and development of an evidence-based approach will
be presented with some personal observations over the past
quarter century.
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WHEN SHOULD ( & WHEN SHOULDN’T) WE REPAIR
ABDOMINAL AORTIC ANEURYSMS?

Miss Rachel Bell MS FRCS
Consultant Vascular Surgeon & President of the 
Vascular Society of Great Britain & Ireland
Freeman Hospital, Newcastle upon Tyne

Summary
A pragmatic talk about the decision- making about picking winners for aortic
surgery – it will cover the philosophical, ethical and medical evidence for the
organisational processes we currently use in our multi-disciplinary teams to
support shared decision making for patients with abdominal aortic aneurysms.
It will showcase the latest data from the National Vascular Registry and discuss
future improvements for the care of this patient group.
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ANAESTHESIA FOR HIGH CLAMP AORTIC SURGERY

Dan Taylor
Consultant Anaesthetist  
Guy’s and St Thomas’ Hospital 

This talk will describe the pathophysiology of high aortic cross clamping in
vascular surgery and the various methods of ameliorating these effects and
protecting against end organ damage. I will give a practical approach based
on my experience of managing this scenario and hope to learn something
from the audience!
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ERAS GUIDANCE: PERIPHERAL ARTERIAL SURGERY

ERAS Guidance: Peripheral Arterial Surgery
Katharine L. McGinigle, MD MPH
Associate Professor of Surgery, University of North Carolina at Chapel Hill

Enhanced Recovery After Surgery (ERAS®) pathways have been beneficial
for many surgical specialties, and have recently been developed for vascular
surgery.1,2 Patients undergoing vascular surgery, particularly those with
peripheral artery disease (PAD), pose distinct challenges compared to the
general population owing to their advanced age, frailty, and the presence
of multiple co-existing medical conditions. These factors give rise to
complex treatment approaches and high util ization of healthcare resources,
including extended hospital stays and greater rehabilitation requirements.
ERAS®, which is designed to provide high-quality perioperative care and
expedite recovery, is well suited to help patients undergoing infrainguinal
bypass.
 The Society for Vascular Surgery and the ERAS® Society collaborated and
formed a multidisciplinary, international guideline development group
comprising vascular surgeons, anesthesiologists, and advanced practice
providers. A separate team of investigators and reference librarians
conducted a search for l iterature including mention of surgery for PAD and
at least one of the ERAS elements (3460 citations, of which 45 involved
patients undergoing lower extremity bypass surgery). Since many ERAS
items had not been studied specifically in patients undergoing infrainguinal
bypass, other published data and ERAS guidelines from other surgical
specialties were included for the elements that were generalizable. Twenty-
six suggestions for best peri-operative practices were made based on the
supporting literature.
 The consensus statement is divided into pre-admission, pre-operative,
intra-operative, and post-operative sections. The consensus statement
defines current standards based on the available medical evidence, but
there are many gaps in the literature. The lines of research to be developed
could include any of the ERAS elements, but are particularly needed in pre-
admission optimization, prehabilitation, pre-anesthetic sedatives and
analgesia, and mobility protocols. Taken as a whole, there is great
opportunity to improve the safety and outcomes for patients undergoing
lower extremity bypass surgery, especially when viewed through an ERAS
lens. Using the ERAS philosophy of forming multi-disciplinary care teams
that focus on patient optimization and shared decision making, physiologic
stress minimization, and reduction in post-operative healthcare variation,
we can enhance our current standard of care.
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ERAS GUIDANCE: PERIPHERAL ARTERIAL SURGERY

References
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PERIOPERATIVE CARE IN OPEN AORTIC SURGERY –
ERAS

Katie Ayyash 
Consultant Anaesthetist and Perioperative Medicine Clinical Lead, Honorary
Lecturer Hull and York Medical School, York and Scarborough Teaching Hospitals
NHS Foundation Trust

Major surgery maybe associated with undesirable sequalae such as pain,
cardiopulmonary complications, gastrointestinal complications and prolonged
recovery [1]. This is thought to be due to the surgical stress response resulting in
increased demands on organ function which contributes to post-operative
morbidity. A multimodal approach to recovery starting in the pre-operative period
with a focus on early rehabilitation, nutrition, pain relief and restricting use of
recovery l imiting procedures such as IV fluids, urinary catheters, drains etc, has
been shown to improve post-operative functional status with early hospital
discharge [1]. This approach is known as Enhanced Recovery After Surgery (ERAS)
and has been the standard of practice in the UK for over 10 years. This practice
has already been successfully implemented across a range of surgical specialities,
and there is no reason why it cannot be implemented into the vascular surgery
population. 

In 2022, evidence based guidelines were published by the Society for Vascular
Surgery relating to the different elements in the perioperative period for patients
undergoing open aortic surgery [2]. Many patients presenting for vascular surgery
are elderly, with: multiple co-morbidities, geriatric syndromes such as frailty and
sarcopenia; and often have poor physiological reserve. They have limitations in
physical functioning due to impairments in walking from chronic i l lness, pain,
cramps and fatigue, and are at risk of malnutrition due to the use of medications
that interfere with nutrient absorption and metabolism [3,4]. Many of these
factors can be screened for and addressed in the pre-operative period to
potentially reduce post-operative morbidity and aid a quicker recovery. 

ABSTRACT 7



PERIOPERATIVE CARE IN OPEN AORTIC SURGERY –
ERAS

Katie Ayyash 
Consultant Anaesthetist and Perioperative Medicine Clinical Lead, Honorary
Lecturer Hull and York Medical School, York and Scarborough Teaching Hospitals
NHS Foundation Trust

Major surgery maybe associated with undesirable sequalae such as pain,
cardiopulmonary complications, gastrointestinal complications and prolonged
recovery [1]. This is thought to be due to the surgical stress response resulting in
increased demands on organ function which contributes to post-operative
morbidity. A multimodal approach to recovery starting in the pre-operative period
with a focus on early rehabilitation, nutrition, pain relief and restricting use of
recovery l imiting procedures such as IV fluids, urinary catheters, drains etc, has
been shown to improve post-operative functional status with early hospital
discharge [1]. This approach is known as Enhanced Recovery After Surgery (ERAS)
and has been the standard of practice in the UK for over 10 years. This practice
has already been successfully implemented across a range of surgical specialities,
and there is no reason why it cannot be implemented into the vascular surgery
population. 

In 2022, evidence based guidelines were published by the Society for Vascular
Surgery relating to the different elements in the perioperative period for patients
undergoing open aortic surgery [2]. Many patients presenting for vascular surgery
are elderly, with: multiple co-morbidities, geriatric syndromes such as frailty and
sarcopenia; and often have poor physiological reserve. They have limitations in
physical functioning due to impairments in walking from chronic i l lness, pain,
cramps and fatigue, and are at risk of malnutrition due to the use of medications
that interfere with nutrient absorption and metabolism [3,4]. Many of these
factors can be screened for and addressed in the pre-operative period to
potentially reduce post-operative morbidity and aid a quicker recovery. 

ABSTRACT 7



PERIOPERATIVE CARE IN OPEN AORTIC SURGERY –
ERAS

Intra-operatively, a standardised multi-modal anaesthetic protocol should be
considered with the aim of minimising the effects of anaesthesia and surgery
to help facil itate an enhanced recovery. Invasive arterial and central venous
monitoring together with non-invasive cardiac output monitoring have a role
in helping to avoid swings in haemodynamics secondary to the effects of
cross-clamping and un-clamping, and guide intra-operative fluid therapy [5,6].
It is ideal to maintain a blood pressure close to baseline during cross-clamping
to maximise collateral flow to distal tissues. Hypotension is harmful and there
is evidence to suggest that even short periods of a low mean arterial pressure
(MAP) less than 55mmHg have been associated with significant increased risk
of acute kidney injury (AKI) and myocardial injury. This risk is increased with
the amount of time spent below this threshold, and there does not appear to
be any safe duration of time spent with a MAP below 55mmHg [7]. A large
retrospective cohort study reported that any decrease in MAP <65mmHg
should be avoided as values below this cut-off are strongly associated with an
increased rate of AKI and myocardial injury, even if exposures were brief at a
MAP of 65 or lower [8]. 

Studies of intra-operative fluid administration and vasopressor use have
demonstrated that decreased fluid administration and increased vasopressor
use were associated with an increased risk of AKI [9,10]. It is important not to
treat hypotension blindly as even a mild AKI is associated with long-term
kidney impairment [10]. Owing to the detrimental effects of intra-operative
hypotension, simple measures such as controll ing intra-operative MAP and
ensuring adequate fluid therapy should be strongly considered. 

There are various post-operative considerations that can help patients to make
a quicker recovery and have a shorter length of hospital stay. These include:
early feeding and maintenance of hydration which have been shown to
decrease the incidence of i leus and negates the need for continued post-
operative intravenous fluid administration [11]; use of multimodal analgesia to
ensure optimal post-operative pain relief helping to aid early mobilisation
[12]; and removal of indwelling catheters and drains as early as possible [13]. 

Implementation of an ERAS protocol in the vascular surgery population group
will l ikely benefit both the patient and healthcare service and significantly
reduce post-operative morbidity, length of hospital stay and costs; and
improving patient satisfaction, as has been demonstrated through other ERAS
protocols in other surgical specialties. 
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