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Welcome to the fifth issue of the Journal of Vascular Societies Great Britain and Ireland (JVSGBI).  
We are really delighted with the success of the journal, and this issue marks the first anniversary of 
the launch at the Vascular Societies GB&I Annual Scientific meeting last year. The increasing interest 
in the JVSGBI has been demonstrated by the growing number of submitted articles and the 
impressive website stats (over 3,000 views).       

This issue includes three editorials. The first by Andrew Garnham (VSGBI President Elect) and 
Rachael Forsythe (Rouleaux President) provides a thoughtful reflection on the problem of bullying, 
undermining and harassment in (vascular) surgical training highlighted as a persistent problem by a 
Rouleaux Club paper in this edition. The second editorial from Dr Una Adderley, National Wound 
Care Strategy Programme (NWCSP) Director, outlines past achievements and future plans for the 
programme. Finally, Duygu Yenidogan-Schmidt, Chair of the Executive Committee of AAA UK, a 
newly formed patient representative group giving national representation to AAA patients and 
relatives, highlights the origins, purpose and aims of this group. I am sure these editorials will be of 
great interest to readers. 

There are four original research articles, the first from the Rouleaux Club, the UK Vascular 
Surgery Trainees’ Association, reports the findings from their recent bullying, undermining and 
harassment survey. The second from the Vascular and Endovascular Research Network (VERN) 
reports the findings from the Tier 3 COVID-19 Vascular Service (COVER) study. The final two original 
articles present the findings from the James Lind Alliance Priority Setting Partnership from the 
Vascular Services and Venous Conditions Groups. It is fantastic to see vascular trainees continuing 
to undertake meaningful and impactful research and choose the JVSGBI to disseminate their work.  

This edition also contains a research protocol from Ravindhran et al for a systematic review which 
aims to study changes in functional health status following open abdominal aortic aneurysm repair. 
Finally, in this issue there is a short educational report entitled ‘Intraoperative management of 
REBOA’ and a case report entitled ‘Carotid web: an important cause of stroke in young people’.  

The National Wound Care Strategy Programme Guidelines for lower limb wounds are published 
as a supplement to this issue and can be located on the journal website.  

This is our fifth issue, and we would like to take the opportunity to thank all the authors who have 
submitted articles during the last year, which is building on the success of the journal – your 
contribution has been really appreciated and I hope you are delighted with your publication. We 
would also like to thank all the reviewers for their timely and thorough contributions. 

Finally, please do continue to share your work by submitting articles for publication. 
 

Ian Chetter  
Editor in Chief JVSGBI 
VSGBI Research Committee Chair 
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asked to consider the combined list of clinician and patient research 
priorities shown in Table 4, and to rank them in order of importance 
from 1 (most important) to 18 (least important).     

The workshop was led by two experienced JLA advisers, a JLA 
coordinator and a technical lead who were skilled in the JLA PSP 
process and leading such workshops. Members of the service SIG 
attended as observers and to provide emotional support to 
attendees if required (they would join a separate breakout room). 
SIG members were not directly involved in the priority setting and 
had no influence over the final agreed list of priorities. Following 

welcome and introductions, participants were split into three 
breakout rooms which consisted of a mix of patients, carers, 
clinicians and healthcare professionals. Small group discussions 
were facilitated by an advisor and followed a nominal group 
technique to reach a consensus for an ordered list of ‘top 10’ 
priorities.    

 
First round of discussion: Participants shared their top three and 
lowest three priorities with a brief explanation for why. This was 
followed by an open discussion about similarities and differences 
and any priorities that were not initially mentioned. 
 
Second round of discussion: The JLA facilitator presented on 
screen a potential order of questions based on initial feedback and 
discussion. Participants had an opportunity to reconsider their initial 
placement of priorities whilst the facilitator moved priorities on 
screen, to reflect an agreed order of priorities 1–18.  
 
Third round of discussion: The ranked priorities of the separate 
groups were combined by the lead facilitator using a geometric 
mean of the respective ranked positions. All participants came 
together as one group and the lead facilitator presented the 
combined results of the group rankings. Participants were then 
split into new groups and, again, participants had an opportunity 
to reconsider the order of priorities before reaching a final ranked 
‘top 10’ list of service research priorities. As before, the ranked 

Table 5 Final ranked ‘top 10’ list of vascular service-related  
research priorities. 
 
Ranking      Question 
 
1                 How can regional vascular services best be organised and delivered 
                  to provide the best outcomes and experience for vascular patients? 

2                 What can be done to ensure that GPs and other healthcare staff have 
                  a better understanding of vascular disease? 

3                 What can be done to make sure that people with vascular problems 
                  get to see the most appropriate professionals as quickly as possible? 

4                 What is the best way to help people with lifestyle changes such as 
                  diet, smoking cessation and exercise? 

5                 How can awareness of vascular disease be improved amongst people 
                  with vascular symptoms and the general public? 

6                 What can be done to improve communication between healthcare 
                  professionals and people with vascular disease? 

7                 What can be done to make sure that everyone involved in treating 
                  vascular patients communicates better with each other? 

8                 New and emerging technologies: how should they introduced and 
                  evaluated? 

9                 What can be done to make sure that everyone gets fair and equal 
                  access to the best vascular treatment, regardless of individual 
                  characteristics? 

10               How can better treatments be developed for vascular conditions that 
                  do not require major operations? 

Table 4 Collated vascular service research priorities that were 
circulated to all attendees prior to the final workshop. The 
priorities were listed randomly and assigned a letter rather than 
a number. 
 

A        What can be done to make sure that people with vascular problems get to 
         see the most appropriate professionals as quickly as possible? 

B        What can be done to make sure that everyone gets fair and equal access to 
         the best vascular treatment, regardless of individual characteristics? 

C        What can be done to ensure that GPs and other healthcare staff have a 
         better understanding of vascular disease? 

D        How can better treatments be developed for vascular conditions that do not 
         require major operations? 

E        What can be done to make sure that everyone involved in treating vascular 
         patients communicates better with each other? 

F        What can be done to improve communication between healthcare 
         professionals and people with vascular disease? 

G        What is the best way to help people with lifestyle changes such as diet, 
         smoking cessation and exercise? 

H        Which tests are most useful for the diagnosis of vascular disease and where 
         should they be carried out? 

I         What can be done to make sure that the outcome measures used for 
         vascular services address the things that matter most to people with 
         vascular disease? 

J         How can awareness of vascular disease be improved amongst people with 
         vascular symptoms and the general public? 

K        How can specialist vascular nurses improve the experience for people with 
         vascular disease? 

L        How can the way people with vascular disease be better informed about 
         treatment options, so that they can take a greater part in shared decision-
         making? 

M       Should current screening programmes look for other vascular conditions? 

N        How can length of hospital stay for vascular patients be reduced safely? 

O        What can be done to improve patient and public engagement and 
         understanding of research? 

P        How can regional vascular services best be organised and delivered to 
         provide the best outcomes and experience for vascular patients? 

Q        New and emerging technologies: how should they be introduced and 
         evaluated? 

R        How can preoperative risk assessment be optimised and fitness improved 
         in vascular patients?
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priorities of the separate groups were combined to form a final 
shared ranking.  
  
Results  
Clinician research priority identification and prioritisation  
A total of 481 clinicians submitted 1,231 research priorities relating 
to vascular conditions in general. Over 250 general service-related 
research priorities were submitted, 80 of which were excluded 
outright as they were too specific to single patient experience or 
there was no apparent question (eg, nonsensical or broad 
statement). The remaining priorities were combined and 
summarised into 16 clinician priorities for scoring, the results of 
which are shown in Table 2. 
 
Patient/carer research priority identification and prioritisation  
A total of 373 patients/carers suggested 582 research priorities 
related to vascular conditions in general, of which 73 responses 
were directly assigned to the Service SIG, together with a further 
96 cross-cutting responses shared from other SIG categories. After 
data cleaning (eg, removing nonsensical suggestions, separating 
out submissions with multiple suggestions and combining 
overlapping priorities), 18 summary research priorities were 
developed. An additional seven summary priorities were suggested 
based upon SIG review of published research and SIG members’ 
knowledge of gaps in this area not addressed by submitted 
responses.  A total of 25 summary priorities were redistributed for 
scoring and the results are shown in Table 3.  Prior to the workshop, 
the SIG team pooled clinician and patient/carer research priorities, 
resulting in a list of 18 for discussion (Table 4). In order to reduce 
risk of bias, these priorities were randomly ordered and each 
assigned a letter (rather than a number). 
 
Final prioritisation workshop  
The final prioritisation process was conducted via a virtual online 
meeting on 9 July 2021. It was attended by nine patients and 
carers with experience of a range of vascular conditions and nine 
healthcare professionals representing vascular nurses, vascular 
surgeons, vascular scientists, podiatrists and public health 
representatives, plus five observers. The final prioritisation resulted 
in a final ‘top 10’ research priority list (Table 5). The priorities are 
ordered according to importance as determined at the workshop. 
There was general consensus that the list correctly represented the 
discussions and viewpoints which occurred in the breakout groups. 
Results from participant feedback indicated that over 80% agreed 
or strongly agreed that the process of determining the ‘top 10’ was 
robust and fair.  
 
Discussion  
The ‘top 10’ research priorities for UK vascular service research 
have now been established. Using a modified JLA methodology, 
vascular healthcare professionals and patients with lived 
experience of vascular conditions have jointly agreed the most 

important priorities for future research in this area.  
Overarching themes within the final top 10 list relate to service 

configuration, patient experience, education and training, lifestyle 
and prevention, audit, evaluation and outcomes, diagnostics 
screening and risk assessment and communication. Priorities 1, 3 
and 9 focus on access to services and optimising service delivery. 
Priorities 2, 4 and 5 relate to education and training of clinicians and 
patients to raise awareness of conditions and referral processes. 
Priorities 6 and 7 appear similar but there was an important 
distinction in improving communication between patients and 
clinicians but also improving communication between clinicians. 
Priority 8 addresses the introduction and evaluation of new 
treatments.  

The priorities dovetail well with the recommendations from the 
aforementioned NIHR PGfAR.4 The priorities not in the ranked ‘top 
10’ list should still be considered important and merit further 
research. 
 
Strengths and limitations 
Strengths and limitations of the vascular PSP process have already 
been documented in previous publications of SIG results but are 
provided again here with additional reference to the Service SIG 
workshop feedback.  

The Vascular PSP used well established methodologies 
throughout, with oversight from a multidisciplinary steering 
committee. The Delphi method, often used in priority setting 
processes, is regarded as a flexible research technique but one 
that tends to focus on the identification of expert opinion.16 To 
mitigate this, the Vascular PSP sought the input of the JLA who 
provide a transparent and structured framework that emphasises 
patient participation in PSPs, with patients having an equal voice to 
clinicians and researchers in influencing the research agenda.17,18   
It is possible that the modified approach of having two separate 
processes before bringing the clinician and patient views together 
may have resulted in a different ‘top 10’. However, during the 
amalgamation process there were significant similarities between 
clinician and patient priorities and the format of the final workshops 
established valid shared priorities.   

The survey data collection process potentially predisposed to 
responder bias.19 Consideration was given to whether responses 
would adequately reflect the opinions of people with lived 
experience of vascular conditions and those treating them. Under-
representation is a well-documented limitation of many PSPs,20,21 
with the associated potential implication that other relevant priorities 
may not be submitted or considered. The Vascular PSP sought to 
minimise this risk in a number of ways. The survey was made 
available in electronic and hardcopy format (with freepost address), 
and it was promoted via a number of platforms with the help of 
affiliated charity groups and organisations who regularly work with 
the targeted population. Furthermore, the introduction of SIGs 
meant that each vascular condition area had a dedicated review of 
responses by a group of interested professionals and patients who 
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could highlight expected topic areas that were absent or under-
represented.  

Most workshop participants found the use of a virtual platform 
acceptable, but one participant from the Service SIG workshop 
suggested that it should have been held over a whole day to allow 
more time for discussion. Potentially, lack of access to IT may have 
limited participation and altered representation; however, the virtual 
platform meant patients did not have to travel, and this may have 
made the workshop more accessible for some patients.   

Positive comments collected from the feedback survey following 
the final workshop demonstrated that clinicians and patients found 
the process of discussing priorities in mixed groups a positive and 
worthwhile experience. It gave participants an opportunity to 
consider other peoples’ experiences and reassess their initial 
judgements.22 One participant feedback commented, “It was very 
interesting debating with the medical professionals, whose original 
priorities were almost at the other end of the list to mine”. 

The mixed discussion groups were carefully moderated through 
the skilled JLA facilitators who ensured that patient participants 
were regularly included and asked for their views. Some 
participants expressed a preference for a different ranking order of 
the priorities, but this is not uncommon for PSPs and is a known 
factor of a consensus approach.  

This particular SIG raised some specific issues in the priority 
setting exercise.  Obtaining adequate patient/carer representation 
is an important part of the process, but the online questionnaire 
focused on diagnosis and treatment of specific conditions, and it is 
likely that individual patients/carers will have experience of vascular 
services that are limited to a particular condition and local service 
providers.  Thus, questions that relate to the wider configuration of 
services and variation in practice may not be within the participants’ 
experience. There were also a number of themes that were raised 
in relation to specific conditions and/or as general topics, 
particularly issues related to communication, referral processes and 
access to services.  
 
Implications for future research 
The Service SIG priorities now provide researchers with essential 
guidance on where best to focus their efforts in the immediate and 
long term. Due to the broad encompassing nature of the Service 
SIG, it will benefit from wider input from each of the SIGs to help 
develop projects to address these important priorities. We call on 
funders to recognise and support the delivery of this important 
work. 
 
Conclusion  
The Vascular PSP has established a ‘top 10’ list of priorities for UK 
vascular service research from the shared perspective of vascular 
patients, carers and health professionals. Researchers and funders 
can confidently invest resources into these areas of vascular 
service research with reassurance that they are clinically relevant 
and of utmost practical importance to patients. 
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Abstract  

Background and objectives: The aim of this systematic review is to explore the current evidence 
surrounding the changes in functional status following open or endovascular abdominal aortic 
aneurysm (AAA) repair and the role of postoperative exercise-based rehabilitation programmes.  

Methods: The proposed study will incorporate two separate systematic reviews within it, one to 
assess changes in functional status (component 1) and another to consider the role of exercise-
based rehabilitation for improving functional status (component 2), both following AAA repair. The 
Medline, EMBASE and Cochrane CENTRAL databases will be searched using two separate search 
strategies including the terms “aortic aneurysm”, “functional capacity”, “functional decline” and” 
exercise therapy”. We plan to include all prospective randomised and non-randomised trials that 
have considered the impact of AAA repair on functional status and/or the effect of exercise-based 
rehabilitation following AAA repair. For component 1, the primary outcome will be changes in 
objective measures of functional capacity or physical function following AAA repair and, for 
component 2, it will be changes in physical function or functional capacity following exercise-based 
rehabilitation after AAA repair. The extracted data will include study characteristics – ie, sample 
size, a description of the intervention and control conditions (where applicable), outcome 
measures, length of follow-up and main findings related to outcome measures. For both 
components a narrative synthesis will be produced, supported by a summary table. We intend to 
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Plain English Summary 

Why we are undertaking this work: The abdominal aorta is a major blood vessel which carries blood to 
the organs in the abdomen and measures 1.4–3 cm. An abdominal aortic aneurysm (AAA) is a balloon-like 
swelling of the aorta, which has a significant chance of rupturing if it grows beyond 5.5 cm. Consideration 
of AAA repair within 8 weeks is therefore recommended for all patients with aneurysms greater than 5.5 
cm. Delayed recovery and complications are frequent following AAA repair. Complications include 
temporary or long-term damage to the lungs, kidneys and/or bowel. Reduction in functional status, likely 
due to bed rest and the demands of surgery, is also common. Currently, we do not know the extent of the 
decrease in functional status following AAA repair. In addition, exercise-based therapy following AAA repair 
could improve functional status, but we do not know if there is enough evidence to support this suggestion. 
We aim to identify how much functional status is reduced following AAA repair and whether it can be improved 
with exercise therapy. 

What we will do: We plan to systematically review the evidence to improve our understanding of the reduction 
in functional status following AAA repair (component 1) and whether exercise can improve functional status 
(component 2) following AAA repair. We intend to search databases to identify trials that have explored the 
changes in physical function and the effect of exercise following AAA surgery.  

What this means: This information will help us to understand just how much functional status is affected by 
surgery and whether exercise after surgery is helpful to improve it. If there is not enough information to find this 
out, this will help us to plan new studies.

Key words: abdominal aortic aneurysm, exercise therapy, postoperative care, rehabilitation,  
function recovery
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Introduction  
Abdominal aortic aneurysm (AAA) repair may be associated with 
significant perioperative respiratory, cardiac, distal arterial or renal 
complications, which might necessitate a prolonged intensive care 
or hospital stay.1–3 In addition, patients with AAA are frequently 
elderly with widespread atherosclerosis, cardiovascular risk factors 
and comorbidities.4–8 This, in combination with the fact that AAA 
repair is associated with significant perioperative metabolic and 
cardiopulmonary challenges,9,10 may mean that the required 
recovery, both in and out of hospital, has a significant and 
immediate impact on functional capacity, physical function and 
quality of life (QoL).  

Indeed, systematic review evidence suggests that there are 
initial declines in both mental and physical domains of QoL following 
AAA repair, with the mental domains recovering to preoperative 
levels by 4–6 weeks, whilst the physical domains may take more 
than a year to recover.11,12 There is, however, no systematic review 
evidence considering the quantitative changes in functional 
capacity and physical function following AAA repair that are 
reflected in these reductions in physical QoL domains 

Moreover, the evidence for postoperative exercise-based 
rehabilitation following AAA repair has not been synthesised, 
despite its potential to ameliorate some of these reductions in 
physical function and QoL. This is despite evidence to suggest    
that preoperative exercise programmes improve postoperative 
functional capacity and outcomes,13,14 and recommendations to 
enroll patients in exercise-based cardiovascular rehabilitation 
following major cardiac surgery.15  

Therefore, the aims of this study are (1) to review the evidence 
considering quantitative changes in functional capacity and 
physical function following AAA repair; and (2) to review the 
evidence for postoperative exercise-based rehabilitation following 
AAA repair.  

 
Methods 
Protocol development 
This protocol has been developed using the Cochrane Handbook 
for Systematic Reviews of Interventions16 and is written in 
accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Protocol extension (PRISMA-P).17 
The PRISMA-P checklist is shown in Appendix 1 (online at 
www.jvsgbi.com). As we are encompassing two separate aims 
within this review, we plan to perform two separate systematic 
reviews which are outlined below. 

Component 1: Considering quantitative changes in functional 
capacity and physical function following AAA repair 
 
Search strategy and inclusion criteria  
Searches will be performed using the MEDLINE, EMBASE and 
Cochrane CENTRAL databases with no date restrictions applied.  
In addition, trial registries such as clinicaltrials.gov and the Web of 
Science conference proceedings will be searched and authors of 
any identified ongoing studies or conference abstracts will be 
contacted to obtain study outcome reports where possible. 
Reference lists of any screened full texts or relevant systematic 
reviews will also be hand searched for other relevant papers. Only 
studies published in the English language will be included. Search 
terms will include “Aortic Aneurysm” [AND] “Functional Capacity” 
[OR] “Functional decline” [OR] “Functional capacity” [OR] “Aerobic 
endurance” [OR] “Functional Fitness”. A draft search is shown in 
Appendix 2 (online at www.jvsgbi.com).  

We will include all prospective randomised and non-randomised 
trials that consider the impact of AAA surgery on quantitative 
measures of functional capacity and physical function. We plan to 
include participants aged 18 years and older, of either sex, who 
have undergone an elective open surgical repair or endovascular 
aneurysm repair, with results presented separately based on 
method of repair. We plan to include all types of AAA: infrarenal; 
juxtarenal; and suprarenal. To maximise available data, studies that 
include multiple surgical patient groups will be included if the data 
on the AAA subgroup can be obtained. Measures of physical 
function and functional capacity will include – but will not be limited 
to – cardiopulmonary exercise testing, the six-minute walk test, the 
short physical performance battery or its individual components 
and the timed up and go test. 

Trial designs will include randomised controlled trials (RCTs)     
and observational cohort studies, but articles will only be included    
if measures are taken at baseline and following surgery to allow 
comparison. If studies include an intervention designed to reduce 
the impact of surgery on measures of physical function, these will 
only be included if data are available for a control group who did not 
receive an intervention.  

Single-group, before-after studies will be included if the group 
did not receive an intervention designed to reduce the impact of 
AAA surgery on physical function. Studies that include other 
interventions, which are not likely to reduce the impact of AAA 
surgery on physical function, will be included.  

 

conduct quantitative meta-analyses for both components. For each selected outcome we plan to 
evaluate the certainty of evidence based on the GRADE approach and risk of bias of included 
studies will be assessed using the Cochrane tool. 

Conclusions: Based on a lack of current evidence, we present a protocol for a systematic review 
to investigate the functional changes associated with open and endovascular AAA repair and the 
potential value of postoperative exercise rehabilitation. 
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Component 2: Considering the role of exercise-based 
rehabilitation following AAA repair 
 
Search strategy and inclusion criteria  
Searches will be performed using the same methods as those 
outlined above. However, search terms will include “Aortic 
Aneurysm” [AND] “Exercise therapy” [OR] “Physical Therapy” OR 
“rehabilitation”. A draft search is shown in Appendix 3 (online at 
www.jvsgbi.com).  

We plan to include all prospective RCTs and non-randomised 
trials that consider the effect of exercise-based rehabilitation 
following AAA repair. Again, we plan to include participants aged 
18 years and older, of either sex, who have undergone an elective 
open surgical repair or endovascular aneurysm repair. To maximise 
available data, studies that include multiple surgical patient groups 
will be included if the data on the AAA subgroup can be obtained. 
Rehabilitation may include supervised or unsupervised 
programmes but will only be considered exercise-based if they 
include some form of structured exercise training with regard to 
frequency, intensity and/or duration during the postoperative period. 
We plan to consider all exercise-based interventions either 
delivered in isolation or as part of a more comprehensive 
multimodal rehabilitation programme.  

 
Data management, selection and collection process 
For both components, search results will be uploaded and 
deduplicated using the specialised online review tool Covidence.18 
Following this, titles and abstracts will be reviewed for eligibility by 
two independent reviewers (BR and RL). Full texts of these articles 
will be obtained and reviewed for inclusion. Any disagreement 
between reviewers will be resolved via discussion or by consensus 
with a third reviewer (SP). Information regarding search hits, number 
of duplicates removed, number of full texts reviewed, number of full 
texts excluded (with reasons) and number of studies included will 
be recorded for reporting in the PRISMA flow diagram. Where any 
full texts are not obtainable via conventional access methods, the 
authors will be approached to request the full article text. 

Data extraction will then be performed by two independent 
reviewers using two separate bespoke designed spreadsheets, 
managed using a Microsoft Excel database (Microsoft, 2016, 
Redmond, WA, USA). The extracted data will include study 
characteristics including the sample size, a description of the 
intervention and control conditions (where applicable), outcome 
measures, length of follow-up and main findings related to outcome 
measures (a sample data extraction sheet is shown in Appendix 4, 
online at www.jvsgbi.com).  

 
Outcome measures 
For component 1, the primary outcome will be changes in objective 
measures of functional capacity and physical function following 
AAA repair. These measures will include – but will not be limited to – 

the ventilatory anaerobic threshold, peak oxygen consumption and 
ventilatory equivalents for carbon dioxide from cardiopulmonary 
exercise testing, the six-minute walk test, change in short physical 
performance battery scores and time taken for the timed up and go 
test. The changes in functional capacity and physical function at 
different time points following surgery will be collated and analysed 
as appropriate.  

For component 2, the primary outcome will be changes in 
objective measures of functional capacity and physical function, 
including the measures outlined above, following exercise-based 
rehabilitation. For both components, secondary outcomes will 
include all-cause mortality, cardiovascular mortality, event-free 
survival, rate of rehospitalisation, changes in QoL and adverse 
events related to the intervention. We also plan to include measures 
of frailty such as the modified frailty index and components of 
comprehensive geriatric assessment such as nutritional status, 
cognition and falls risk, if available. However, all relevant secondary 
outcomes will be considered and reported including compliance 
with exercise interventions.  

 
Risk of bias and rating the quality of evidence 
For both components, the risk of bias for each of the included 
studies will be independently assessed by two review authors using 
the criteria outlined in the revised Cochrane tool (ROB 2.0)19 (see 
Appendix 5, online at www.jvsgbi.com) or the ROBINS-I tool20 for 
non-randomised studies (see Appendix 6, online at 
www.jvsgbi.com). The relevant information will be extracted as 
outlined in the guidelines and each study will be either classified as 
having a ‘high risk’, ‘low risk’ or ‘some concerns’ of bias. In the case 
of ‘some concerns’ of bias, study authors will be contacted for more 
information. We also plan to include the overall predicted direction 
of bias for each outcome as outlined in the guidelines.16 

For each selected outcome we plan to evaluate the certainty of 
evidence based on the GRADE approach, which includes five main 
domains: study limitations, imprecision, indirectness, inconsistency 
and publication bias. These domains will be used to upgrade or 
downgrade evidence after initial assessment. Based on these, we 
plan to categorise the quality of evidence as high, moderate, low or 
very low.21 We also plan to include a summary of the certainty of 
evidence and a quantitative synthesis of effects for each outcome.  
 
Data analysis and synthesis 
For component 1, the aim is to identify the impact of AAA repair on 
measures of functional capacity and physical function rather than to 
assess the impact of an intervention. Therefore, a narrative 
synthesis will be produced, outlining for each study the key 
characteristics and findings, supported by a summary of findings 
table.  

For component 2, a similar narrative synthesis with a summary 
of findings table will be produced. In addition, if the included studies 
are sufficiently homogenous and include an intervention and control 
group, a meta-analysis will be carried out. This meta-analysis will 
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provide a pooled estimate of the effect of a postoperative 
rehabilitation programme on various outcomes of interest. A 
quantitative analysis will be generated using Review Manager 
(RevMan version 5.3),22 which will allow for the creation of forest 
plots with an overall effect estimate and 95% confidence intervals. 
For this, we will use the reported post-intervention mean and 
standard deviation, unless only change scores are given. If the data 
reported are not suitable for entry into the meta-analyses, the 
authors will be contacted to obtain the required data. 

The suitability of pooled analyses will be considered via 
interpretation of heterogeneity based on the I2 statistic and p value 
for the χ2 test. If significant heterogeneity is not present, data will be 
pooled using a fixed-effects model, with mean difference reported. 
If significant heterogeneity is present and the reason for it is not 
clear and explainable, then data will be pooled using a random-
effects model, with standardised mean difference reported, which 
considers heterogeneity in the effect estimate. If the reason for 
significant heterogeneity is identifiable (ie, due to clear differences 
between interventions), data will not be pooled. 

If meta-analyses are to be performed, sensitivity analyses will be 
carried out, removing trials of lower quality based on the risk of bias 
assessment and repeating the analyses. A minimal change in 
results would suggest that the analyses are robust.23 In the case 
that studies report both post-intervention scores and change 
scores from baseline, a further sensitivity analysis will be performed 
by using change scores instead of post-intervention scores, as has 
been recommended.24 If only post-intervention scores are reported 
in some studies, these will be used in conjunction with the change 
scores that are reported for the purpose of sensitivity analyses. 

 
Discussion and conclusion 
The possible complications and perioperative metabolic and 
cardiopulmonary challenges associated with AAA repair mean that 
the required recovery is likely to have a significant impact on 
physical function, functional capacity and QoL. Indeed, the former 
has been demonstrated in patients undergoing coronary artery 
bypass grafting,25 but the evidence is yet to be evaluated in those 
undergoing AAA repair. QoL changes have been considered in 
those undergoing AAA repair, with significant reductions noted, 
which can take over a year to recover.12 Exercise-based 
rehabilitation has the potential to ameliorate some of these 
reductions in physical function, functional capacity and QoL. In 
addition, the objective of any AAA treatment is to prolong patient 
survival and maintain a QoL comparable to that of the general 
population, which can arguably be assisted by postoperative 
rehabilitation. However, the evidence for such interventions 
following AAA repair has not been considered, despite evidence to 
suggest that preoperative exercise programmes are beneficial in 
this population and the recommendation that all patients undergo 
cardiovascular rehabilitation following major cardiac surgery. Even if 
adequate evidence is obtained in this review to support the efficacy 
of exercise-based rehabilitation, barriers to exercise rehabilitation 

such as lack of funding, patient motivation and paucity of 
specialised physical therapists providing standardised exercise 
programmes will be pertinent.26,27 Given the limited evidence 
available, future research is urgently needed to explore ways to 
tackle these barriers in a patient cohort likely to achieve 
measurable benefit from exercise-based rehabilitation.  

The anticipated limitation of this review is the possibility that 
there is little or limited evidence considering the areas of interest. 
Such a limitation has been identified in a recent review considering 
prehabilitation in a different vascular patient group.28 

However, it is important to identify the current state of evidence 
on this topic to ensure that future research is accurately informed 
and appropriately designed to answer the intended question. 
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Abstract 
Non-compressible torso haemorrhage resulting 
from vascular injury is the leading cause of death 
in trauma patients. Resuscitative Endovascular 
Balloon Occlusion of the Aorta (REBOA) provides 
temporary haemorrhage control, permits transfer 
for definitive care and is becoming established in 
trauma systems throughout Europe. Drawing on 
experience of managing these critically injured 
patients, it is clear that involvement of vascular 
surgeons is highly important. Surgical 
management of vascular injury and of potential 
procedural risks and distal ischaemia associated 
with REBOA is essential for delivering time critical, 
safe care. We share 10 key points for 
intraoperative REBOA management for the 
vascular surgeon, wider surgical team and the 
endovascular resuscitation team to jointly 
consider.  
 
Introduction 
Trauma accounts for a significant proportion of 
annual worldwide mortality, with the World Health 
Organisation (WHO) estimating that 5 million 
people died following injury in the year 2000, 
accounting for 9% of total global annual 
mortality.1 In the same year, 12% of the global 
burden of disease occurred following injury.1 
Traumatic vascular injuries are associated with 
high mortality, limb amputation rate and place 
high demand on healthcare resources.2 Non-
compressible torso haemorrhage resulting from 
vascular injury is the leading preventable cause of 
death in trauma patients. Rapid interventions are 

required to prevent the sequelae of uncontrolled 
haemorrhage, support coronary and cerebral 
perfusion and prevent death from exsanguination.3 

Resuscitative Endovascular Balloon Occlusion of 
the Aorta (REBOA) is a minimally invasive 
procedure which provides temporary haemorrhage 
control and physiological stabilisation. The 
importance of this endovascular technique is 
increasingly recognised within modern trauma 
resuscitation.4 Its use has been extended into 
pre-hospital care,5,6 with over 40 pre-hospital 
REBOA being performed since 2014, and has 
further progressed with the development of 
bespoke catheters and strategies.7 In the UK, the 
in-hospital use of REBOA is currently the subject 
of a multicentre registry study which began in 
2017. It is the first of its kind and aims to recruit 
120 patients.8  

Trauma teams are comprised of clinicians 
from different specialities with differing 
experiences and skill sets; however, it has been 
shown that, with specific training, REBOA can be 
safely performed regardless of base speciality.9 
It is recognised that REBOA comes with 
procedural risk related to vascular access trauma, 
thrombosis of lower limb run-off vessels and limb 
ischaemia, which is seen in 9% of patients,10 
and the complications of visceral ischaemia-
reperfusion (which is demonstrated in animal 
models).11–13 REBOA is a bridge to definitive 
haemorrhage control and patients who undergo 
REBOA require timely surgery to dissect, mobilise 
and control bleeding structures. For these 
reasons, the early involvement of vascular 

Plain English Summary 

This paper describes the collected learning from a group of specialists about a technique to manage life 
threatening bleeding in patients with severe trauma. This technique involves inflating a balloon to temporarily 
limit blood flow through the major blood vessels. It highlights the risks associated with the procedure, and the 
importance of involving vascular specialists.  

Key words:  trauma, REBOA, haemorrhage, perioperative care
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surgeons in the care of trauma patients undergoing REBOA is 
appealing, both to manage potential complications of REBOA and 
for subsequent definitive haemorrhage control procedures.  

Guidelines exist concerning safe REBOA practice.14 A recent 
meeting of the London Trauma Network drew upon institutional 
lessons learned and shared experience in dealing with these rare 
cases of critically injured patients.15 The importance of the 
involvement of vascular surgeons was highlighted specifically. We 
share 10 key points for intraoperative REBOA management that 
arose from discussions at this meeting for the vascular surgeon, 
wider surgical team and the endovascular resuscitation team to 
jointly consider.  

 
Key points 
 
1. ED to OR handover should happen in the operating 

theatre, with time of aortic occlusion emphatically 
underscored (especially if zone 1).   
Rationale: Patients with REBOA in place will require definitive 
surgical management to control haemorrhage. In order to 
minimise the time of aortic occlusion and distal ischaemia, the 
Trauma Team Leader and/or Prehospital Team Leader should 
ensure that the whole theatre team and surgeons receive an 
additional abbreviated handover in the operating theatre, 
emphasising the zone and elapsed time of aortic balloon 
occlusion (zone 1, supracoeliac aorta; zone 3, infrarenal aorta), 
so that the surgical team are clear on the remaining time to 
achieve haemorrhage control and balloon deflation. 

 
2. One individual in the team should be given the task of 

tracking occlusion time (total or partial occlusion) and 
updating the surgeons at 5 minute intervals (for zone 1 
inflation) and 10 minute intervals (for zone 3 inflation).   
Rationale: It is easy for the surgical team to become overly task 
focused and lose track of occlusion times, but updating and 
relay of information should guide ongoing surgical activity.  

 
3. Two consultant surgeons should be in attendance if 

possible. One will be “looking in” (as primary operator, 
focused on delivery of surgery) and one will be “looking 
out” (as secondary operator, focused on assisting the 
surgery and updating/communicating with the other 
elements of the surgical-anaesthetic team).   
Rationale: These complex and critically unwell patients require 
senior procedural and decision making, working together to 
optimise human factors of the team. The primary surgeon 
should be given the space to focus on moment-to-moment 
technical delivery of dissection, definition of anatomy, vascular 
clamping, suture and/or tissue packing. The secondary surgeon 
is responsible for updating other elements of the team, co-
ordinating concomitant activity and anticipating the mustering 
of other required elements (kit, personnel, etc).  

4. A dedicated member of the team must control the sheath 
at all times when the balloon is in an inflated state to avoid 
displacement and loss of control. This can be a member of 
the ED or PH team if necessary (scrubbed into the field).   
Rationale: One dedicated person should be responsible for 
maintaining the safety of the catheter and sheath. The REBOA 
balloon may move as circulating volume is restored and 
vascular tone changes, with untoward displacement distally. 

 
5. Gain expedited haemorrhage control as soon as possible.   

Rationale: For zone 1 inflation the balloon must be deflated as 
soon as possible (within 30 minutes and preferably sooner), and 
ideally within 60 minutes for zone 3 inflation, whether this 
represents deflation and normal distal perfusion or partial 
deflation with sub-occlusive aortic control (P-REBOA) where 
there is an intention to allow distal flow of a circumferential rim 
of blood between the inflated balloon and the inner aortic wall, 
analogous to partial aortic declamping. The minimum set of 
surgical manoeuvres required to get surgical haemostatic 
control is sufficient – ie, clamping a pedicle to a bleeding solid 
organ or proximal control of a bleeding vessel.  

 
6. Deflate balloon with control.   

Rationale: It is important to graduate deflation to prevent 
sudden circulatory collapse and to allow the anaesthetic team 
to maintain circulatory competence via blood product 
administration and judicious use of intravenous calcium and 
other vasoactive agents. Incremental deflation should be 
performed (0.5 mL every 30 seconds) and it is vital to 
understand how much fluid is in the inflated balloon.  

 
7. Be prepared to re-establish haemorrhage control once the 

balloon is deflated and distal perfusion is restored.   
Rationale: The initial surgical manoeuvers to gain haemorrhage 
control whilst the balloon is inflated (such as clamping of the 
splenic hilum) may not be sufficient once full perfusion is re-
established. Proceed to perform haemorrhage control 
procedures on previously unrecognised areas of trauma and, if 
bleeding is not swiftly controllable, consider balloon re-inflation, 
warning the anaesthetic team. 

 
8. Balloon catheter removal – leave the sheath in.   

Rationale: To reduce the burden of endovascular 
instrumentation (and reduce the likelihood of thrombotic 
complications), the deflated balloon and its catheter should be 
removed as soon as the surgeon is satisfied that definitive 
haemorrhage control has been obtained. The sheath can be  
left in a little longer as an access point for catheter re-
introduction if there is doubt whilst the laparotomy or other 
surgical interventions (bowel resection, washout, debridement, 
etc) are completed. 
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9. Femoral vessel exposure and removal of the sheath under 
vision, with thrombectomy and potential fasciotomy.   
Rationale: Exposure of the femoral vessels allows for removal of 
the sheath under vision and embolectomy of inflow and outflow, 
with confirmation that there is no access vessel thrombus. 
Prolonged zone 3 inflation may lead to thrombosis of 
contralateral vessels and should be sought out via scrupulous 
assessment of the relevant limb. If in doubt, consider 
contralateral exposure and thrombectomy. Four-compartment 
calf fasciotomy is recommended for any limb where access 
vessel thrombosis has been observed. 

 
10. Vigilance for rebleeding.   

Rationale: REBOA patients represent the most physiologically 
disturbed subset of Code Red (shocked, bleeding) patients. 
More bleeding may become apparent during rewarming/ 
resuscitation. Surgical vigilance for ongoing bleeding as 
manifested by ongoing physiological distress, transfusion 
requirement, or bloody discharge from drains and topical 
negative dressings will allow early re-intervention or transfer for 
other modalities of therapy such as embolisation. 
Accompanying the patient to ITU, in-person handover to the 
critical care team and confirmation of response to surgery and 
resuscitation is advisable. 

 
Conclusion 
The institutional learning of the London Major Trauma Network in 
managing patients with REBOA, represents perhaps the greatest 
UK experience in this area of trauma care. Reflecting on these 
experiences, it is clear that vascular surgeons have an important 
role to play in the care of these critically injured patients and it is 
crucial that this learning is shared. 
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Case report 
A 40-year-old female presented 3 hours and 
15 minutes after acute onset speech disturbance, 
left-sided weakness, headache and neck 
discomfort. She was a smoker and had a history 
of fibromyalgia and anxiety disorder. Her regular 
medications included a selective serotonin 
reuptake inhibitor and propranolol. Physical 
examination showed mild dysphasia and 
dysarthria, left hemiparesis (face, arm and leg) 
and sensory deficit with tactile neglect (National 
Institutes of Health Stroke Scale score of 7).  

Computed tomography (CT) of the brain and 
angiography (CTA) of the neck vessels confirmed 
an evolving right middle cerebral artery (MCA) 
territory infarct and acute occlusion of the right 
MCA (M2). Thrombolysis was deemed futile, and 
she was started on aspirin 300 mg. 

Furthermore, the CTA showed a ‘flap-like 
projection into the lumen of the right internal 
carotid artery (ICA)’ suggestive of a carotid web 
(Figure 1, arrow).  

No defect was seen on cross-sectional views. 
Subsequent magnetic resonance angiography 
revealed ‘high signal at the posterior wall of the 
proximal right ICA’.  

The patient was discharged on aspirin 75 mg. 
She made an excellent functional recovery and 
was re-imaged with CTA and duplex ultrasound at 
4 months. CTA appearances of the ICA were 
unchanged. Duplex ultrasound showed no 
structural abnormality (Figure 2A) or significant 
flow disturbance (Figure 2B).  

Peak systolic velocity within the ICA was 49 
cm/s. Multidisciplinary team review recommended 
carotid endarterectomy because of a substantial 

Key words:  carotid web, stroke, young Figure 1 CT angiogram showing a carotid web 
in the right internal carotid artery (arrow).  
 

Figure 2 Duplex ultrasound showing (A) no 
structural abnormality or (B) significant flow 
disruption.   
 

A

B
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risk of recurrent stroke. The web was removed surgically (Figure 3, 
arrow) and the ICA closed with a patch.1  
 
Discussion 
Carotid web is an increasingly recognised cause of stroke in young 
patients.2 It is a non-atherosclerotic fibromuscular dysplasia most 
commonly seen on the posterior wall of the origin of the ICA. It can 
be mistaken as carotid dissection and might not be apparent on 
some imaging modalities, particularly duplex ultrasound; CTA and 
digital subtraction angiography have good sensitivity.3 It is 
associated with a high risk of recurrent thrombo-embolism despite 
optimal medical therapy, even if the degree of stenosis is <50%. 
Stroke recurrence is rare after surgery or carotid stenting.4 A recent 
systematic review (37 articles, 158 patients) demonstrated the 
symptomatic carotid web population to have a high prevalence of 
women (68%) and African race (70%).4 The severity of stenosis 
caused by the carotid web was <50% in 84% of cases. Recurrent 

stroke was seen in 25 of 45 patients (56%) managed with 
antiplatelets or anticoagulants at a median time of 12 months. 
In 70 patients who underwent carotid revascularisation (50% 
carotid endarterectomy, 50% carotid artery stenting), no procedural 
complications were reported and recurrent stroke is rare.   
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Figure 3 Intraoperative photograph of the right internal carotid 
artery demonstrating carotid web (arrow).   
 • Carotid web is an increasingly recognised cause of 

stroke in young patients. 

• Carotid web may not be apparent on some imaging 
modalities; CTA has good sensitivity.  

• Symptomatic carotid web is associated with high risk of 
recurrent thrombo-embolism.  
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This meeting provided an opportunity to 
hear about what has been happening since 
the UK Vascular Priority Setting Project 
established a series of ‘top 10’ research 
priorities for vascular conditions. These 
important areas for research were identified 
jointly by patients, carers and vascular 
health professionals. As a reminder, the 
full report is available at www.jvsgbi.com1  

Professor Ian Chetter, Chair of the 
Research Committee VSGBI and Chair of 
the event said, “It was fantastic to see so 
many colleagues from across all areas of 
the vascular profession, coming together   
to hear about this important work. It is vital 
that the vascular community makes full    
use of the vascular priorities and focuses 
research efforts in these areas that will   
have the most impact”. 

In the first session, attendees learnt 
about the nine vascular special interest 
groups (SIGs) that are helping to progress 
research in these priority areas and heard 
about plans for developing projects and 

funding applications. The second session 
provided examples of recently funded 
projects that are starting to address these 
priorities. During the final session, there 
were fantastic presentations from the NIHR 
Academy, NIHR Industry and the RCS who 
provided valuable insights about different 
opportunities available for support and 
collaboration.  

Attendees were also given a preview     
of the UK Vascular Clinical Trials Network 
and project work that is being led by the 
Vascular Surgical Speciality Leads (and 
Associate SSLs). A new website: Vascular 
Research UK is currently in development 
and will act as a central point of information 
and collaboration for UK vascular research 
– watch this space.    

Professor Chetter concluded, “I’d like    
to say a huge thank you to everyone for 
bringing their expertise and experience     
and engaging in constructive and open 

discussions throughout the day. We will 
continue work to raise the profile of the 
research priorities and look forward to 
sharing ongoing progress at future 
meetings”. 

The Vascular Research Priorities are 
freely available to be researched and 
anyone who is interested about the 
meeting, the Vascular Research Priorities or 
the SIGs can contact Judith.long3@nhs.net 
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FIRST PRIZE 
Emergency management of post-carotid 
endarterectomy neck haematoma: a teaching and 
simulation training package 
R Little, E Spodniewska, G Hughes, M Safar, T Irving 
Liverpool University Hospitals Foundation Trust (Royal Liverpool 
Hospital) 
 
Background 
Post-operative neck haematoma is a clinical emergency that can 
rapidly progress to airway obstruction and cardiorespiratory arrest if 
not recognised and managed in a timely manner. In response to a 
number of high profile cases, joint national guidelines have recently 
been produced by the Difficult Airway Society, the British 
Association of Endocrine and Thyroid Surgeons, and the British 
Association of Otorhinolaryngology, Head and Neck Surgery.1 
Although these focus primarily on the management of neck 
haematoma post-thyroid surgery; the principles can be applied to 
other forms of neck surgery, including patients who have 
undergone carotid endarterectomy.1  
Aim/Method 
Based on the recommendations set out in these guidelines, ‘neck 
haematoma boxes’ were introduced to our department to facilitate 
the rapid emergency decompression of a neck haematoma using 
the SCOOP (Skin exposure, Cut sutures, Open skin, Open 
Muscles, Pack wound) approach.1 The contents were rationalised 
and standardised following discussion with our surgical colleagues 
to include laminated guidelines, scissors/scalpel, sterile gloves, 
and gauze. 

Alongside the introduction of the boxes, a training package was 
created to develop the knowledge and skills of the non-surgical 
members of the perioperative team, with the aim of improving their 
competence and confidence in the early recognition and 
management of post-operative neck haematoma. This consisted of 
a short presentation, followed by familiarisation with the new boxes, 
and finally the opportunity to decompress a mannikin’s ‘neck 
haematoma’ in a low-fidelity simulation. In the initial pilot phase, the 
training package was delivered to a range of members of the 
multidisciplinary perioperative team (n=65); including recovery 
nurses, operating department practitioners (ODPs), and 
anaesthetists. Pre- and post-knowledge questionnaires (with a 

maximum score of 23) and confidence surveys (with a ranking of  
1-10) were performed to gain objective and subjective feedback 
respectively. 
Results 
The mean questionnaire score pre-training was 8.8 (SD 3.48) 
compared to a mean of 18.98 (SD 2.33) post-teaching (see Table 
1). When comparing pre- versus post-training surveys, similar 
improvements were seen in candidates’ confidence for the 
recognition (mean 5.88 vs 8.43), initial management (mean 4.52 vs 
8.18), and performance of SCOOP decompression (mean 2.72 vs 
7.95) of a post-operative neck haematoma. Analysis using paired 
t-test demonstrated statistically significant improvement in each of 
these score measures (p<0.0001). 

Conclusion 
In conclusion, as a result of the introduction of this training 
package, our staff have both improved knowledge and confidence 
in the management of this life-threatening emergency. 
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Table 1 Comparison of mean scores pre- and post-training  
package. 
 
                                                                            Pre-           Post- 
 
Questionnaire (0-23)                                                       8.8               18.98 

Confidence: Recognition (0-10)                                        5.88             8.43 

Confidence: Initial Management (0-10)                              4.52             8.18 

Confidence: SCOOP Decompression (0-10)                       2.72             7.95 
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SECOND PRIZE 
Hospital stress factors affects peri-operative care for 
non-elective lower limb revascularization 
K Kohler, DJ Stubbs 
University of Cambridge 
 
Background 
Patients requiring re-vascularisation for ischaemic lower limbs 
present a challenge to the peri-operative service as they require 
urgent intervention, often have complex medical needs and present 
outside of the elective pathways. The current capacity challenges in 
the NHS have resulted in a stressed peri-operative care system that 
faces significant challenges to provide efficient and expedient care. 
Hospital stress has been shown to result in worse patient outcomes.1 

Post-operative care can be characterized by both the time to 
discharge and the complications a patient encounters. The severity 
of encountered complications can be summarized in a EPOMS 
score.2 
Aims 
The aim of this study was to investigate whether routinely collected 
hospital stress measures such as bed state and emergency 
department waiting times are related to a reduced level of care for 
these high acuity patients. 
Methods 
We used OPCS codes to select electronic health records from of 
patients who received non-elective lower limb revascularization at 
our tertiary care hospital between January 1st 2015 and August 1st 
2021. We aggregated parameters such as basic demographics, 
length of stay, post-operative complication score and added 
routinely collected hospital stress parameters to build a model 
relating the outcomes of post-operative complications and length of 
stay to hospital stress. 
Results 
Our cohort contained 1072 unique patient encounters with 
sufficient data completeness in their electronic record. Within this 
patient cohort, the average length of stay was 6.25 days, 136 had 
an ICU stay and 29 patients died in hospital. The ASA distribution 
was: ASA 1 2%, ASA 2 24%, ASA 3 65% and ASA 4 7.2% and the 
median maximal EPOMS score was 2 (interquartile range 1- 3). 

We built a cox-model for the length of stay analysis (censored 
for patients who died in hospital or were discharged back to their 
home hospital), which showed that when we considered patient 
factors alone – age, sex, ASA and complexity of the surgery we 
found the concordance to be only 0.5, but when we added in the 
hospital stress measures (hospital occupancy, ICU occupancy, 
number of theatre sessions cancelled, number of discharges, 
number of ED breaches and the hospital-wide acuity of inpatients 
represented by aggregate average NEWS2 score) we found the 
concordance improved to 0.6.  

We also investigated whether we could model patients waiting 
time for their operation, in particular longer wait than the 
recommended 5 days, and found that the model again improved  

significantly with the inclusion of hospital stress measures 
compared to patient factors alone. 

We then built a  linear regression relating patient and hospital 
factors to post operative morbidity (EPOMS) and based solely on 
patient factors we had a R2 = 0.05 and a p-value of 0.03. When 
adding daily averaged stress measures we improved the model 
performance to R2 0.22 with a p-value<0.0001 and so found that 
including stress parameters we can explain 22% of the observed 
variation in post-operative morbidity. 
Conclusions 
Our study was able to quantify that patients admitted for lower limb 
revascularization had a longer length of stay if the hospital was 
more busy, which could potentially create further backlog and 
impact on the ability to perform elective surgery. Additionally, in a 
busy hospital patients waited longer for surgery and their post-op 
care needs were higher. While we did not yet investigate where the 
higher EPOMS score originated and which specific factors 
contributed most the results will warrant further investigation. 

 
References 
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Blood transfusion & lower limb amputations – A role 
for cell salvage 
A Dodd, S Lillywhite, O Richards, G Ambler, E Cairns, K Zander 
Southmead Hospital, North Bristol NHS Trust 
 
Background 
North Bristol Trust is the major arterial centre for Bristol and the 
surrounding regions and carries out 50-100 lower limb amputations 
per year. Local audit from 2019 identified a high requirement for 
allogeneic blood transfusions in this patient group (33% transfused; 
mean of 3.6 units per patient over days 0-7 post-operatively).  
Aim 
To reduce the requirement for allogeneic blood transfusion through 
the routine use of cell salvage and or tourniquet application during 
lower limb amputations.  
Method 
A process of continuous iterative quality improvement was 
employed. Baseline data was collected retrospectively on all lower 
limb amputations carried out in the Trust in 2020 and between 
January and April 2022. Electronic notes were examined to collect 
data on the type of amputation, indication for surgery, surgeon 
grade, cell salvage use (not used vs collection only vs processing 
and return) and tourniquet use. Haematology and transfusion 
records were interrogated to determine pre and postoperative 
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haemoglobin levels and the number of blood products transfused to 
each patient, days 0-7 post-operatively.  Following analysis of this 
data, a multi-disciplinary education programme was initiated to 
embed the default use of cell salvage for lower limb amputations, 
with a focus on the use of swab wash. The education programme 
utilised posters, oral presentations to surgical and anaesthetic 
multi-disciplinary teams and regular email correspondence to all 
theatre staff. Practice was re-audited between May and August 
2022. 
Results 
Pre-operative mean haemoglobin levels were 114g/L (range 71-
169g/L, 2020), 110g/L (range 79-137g/L, January-April 2022) and 
114g/L (range 72-189g/L, May-August 2022). Post-operative mean 
haemoglobin levels were 95g/L (range 62-152g/L, 2020), 93g/L 
(74-112g/L, January-April 2022) and 96g/L (range 72-119g/L, 
May-August 2022).  

Prior to the education programme, less than 5% of patients had 
cell salvage set up for collection and processing (collection only: 
4% in 2020 and 4.5% in 2022; processing: 0% in 2020 and 4.5% 
in 2022) and 25% (2020) and 18% (2022) of patients had a 
tourniquet applied intra-operatively. Post the education programme, 
74% of patients had cell salvage set up with 4% receiving 
processed cell salvage blood and 52% had a tourniquet applied 
intra-operatively.  

Prior to the education programme, the percentage of patients 
receiving a blood transfusion was 22% (2020) and 36% (2022) with 
a mean of 1.6 units (2020) and 1.3 units (2022) transfused per 
patient episode. Post the education programme, 35% of patients 
received an allogeneic blood transfusion with a mean of 1.3 units 
administered.  

Discussion 
Following the introduction of a multi-disciplinary education 
programme the use of cell salvage for collection of swab wash and 
tourniquet application during lower limb amputation surgery 

increased, however the administration of allogeneic blood 
transfusion in the post-operative period remains unchanged. This 
may reflect the lack of processing of cell salvage blood and the pre-
operative anaemic state of this group of patients. Further education 
is now being delivered to encourage the processing and return of 
cell salvaged blood. Routine pre-operative assessment of ferritin 
levels and intravenous iron infusion is also being considered.  
 

 
 

A novel e-learning course on the peri-operative care  
of the vascular patient 
S Samad, P Rudra, C Christou, R Haddon, S Goon, L Grimes,  
C Sharpe, R Burnstein  
Lister Hospital, Bedford Hospital, Cambridge University Hospital, 
Norfolk and Norwich Hospital. Health Education East of England 
Blended Learning Team.  
 
Background  
The Covid-19 pandemic has had a devastating impact worldwide 
with the number of lives the virus has affected. Whilst on a much 
smaller scale, its impact resulted in a loss of training opportunities 
for doctors. However, the pandemic and the requirements for social 
distancing has resulted in a rapid adoption and explosion of online 
distance learning and blended learning platforms.1  Within 
anaesthetic training in the England, we identified that whilst there 
was some learning content online, there was a distinct lack of an 
organised e-learning course to educate anaesthetist on providing 
peri-operative care for the vascular patient.  
Aims 
We sought to create a comprehensive accredited course that would 
enable an anaesthetist to learn the key elements of vascular 
anaesthesia via an interactive e-learning platform. 
Methods 
We utilised the 5 step ADDIE model (Analyse, Design, 
Development, Implementation and Evaluation) as the template to 
guide our course design.2 We ensured institutional alignment by 
mapping the learning objective of the course to those currently set 
by the Royal College of Anaesthetist curriculum. Our target 
audience were anaesthetist preparing to sit their final fellowship 
examinations and trainees who were learning vascular anaesthesia 
as part of their training. The course was designed to rely on an 
adult learning theory model and we ensured that the design of the 
course would appeal to all learner types such as visual, auditory 
and kinaesthetic learners. To ensure high quality content, specialist 
vascular anaesthetist from the East of England deanery were 
recruited to write and create the content for the course. Once the 
content had been created by the specialist, we then refashioned the 
information to make it more interactive and segmented the content 
into smaller sections to reduce learner cognitive load. We then 
created the course using the Rise Articulate platform. 
 

Figure 1 The effect of a multi-disciplinary education programme 
on cell salvage use, tourniquet application and post-operative 
transfusion of allogeneic red cell concentrate in patients 
undergoing lower limb amputation. 
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Results 
Once the course was completed on the platform. The complete 
course was sent back to the original content creators for review. 
Once the initial corrections and adjustment were made, we then 
sent the course to a small pilot group of trainee anaesthetist for 
review from a learner perspective and edited the course 
accordingly based on initial feedback. Finally, to ensure high level 
accreditation and validation, the course was reviewed and edited by 
the Vascular Society of Great Britain and Ireland and will also be 
reviewed by the e-learning for healthcare team at the Royal College  
of Anaesthetist prior to being made available on their e-learning for 
healthcare platform. 
Conclusion  
Distant learning and blended learning is becoming ever present in 
education and with the increasing recognition of the importance of 

a stable work life balance, it is critical that doctors are able to learn 
and educate themselves independently at a time that suits their 
learning needs.3 We believe that we have created a highly 
interactive and comprehensive vascular e-learning course with high 
quality content that will not only engage the learner but provide 
them with essential knowledge that they can then apply to their 
daily clinical practice.   
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Annual Specialist Registrar  
Educational Programme  

(ASPIRE Digital)

The Annual Specialist Registrar Educational Programme (ASPIRE) supports the education and  
development of trainee vascular surgeons throughout their eight years of training, which in turn 
compliments the national curriculum. The Vascular Society Education and Training Committee  
develops, manages and delivers the ASPIRE programme. 

The Vascular Society GB&I continue to deliver education via the ASPIRE Digital platform. This has 
resulted in an overwhelming response, and provided a growing resource of education for vascular 
surgeons.

Each of the recorded sessions are included on the Vascular Society members’ website. 
Here’s a list of sessions that are readily available for members of the VS website:   

ALL YOU NEED TO KNOW  
To access the above resources, visit the Education section on the  
Vascular Society members’ website www.vascularsociety.org.uk

• Management of the Diabetic Foot Attack  

• Surgical management of CLTI  

• Battle for claudication - exercise vs 
angioplasty  

• Current Management of Acute Aortic 
Syndrome  

• Principles of major lower limb amputation 

• How to write a paper  

• Strategies for Vascular Trauma  

• EVAR planning  

• Concept of angiosomes  

• Tips and tricks for safe open AAA repair  

• Renal Access  

• Mesenteric ischaemia  

• Carotid Disease Management - Symptomatic 
and Asymptomatic  

• Upper limb ischaemia  

• Management of the infected groin  

• Managing the rupture AAA - building a team 
approach  

• TOCS  

• Why should I consider a career in academic 
vascular surgery?  

 

• Management of acute / chronic deep venous 
disease  

• Open management of complex AAA  

• Options for treating superficial venous reflux  

• Endovascular management of complex 
aortic disease v2  

• Iliac intervention - How I do it 

• NOTS in vascular surgery  

• Radiation Safety in the Hybrid Suite  

• New assessments for a new curriculum: 
The multi-consultant report  

• A renal access MDT  

• Optimisation of older vascular surgery 
patients  

• Key aspects from the new European Venous 
Guidelines  

• Paediatric Vascular Surgery 

• Aortic MDT 

• Through – knee amputation 

• Thoracic Aortic Disease 

• Everything you need to know about to 
manage AAA except how to fix them 

• ASPIRE Digital Fellowships - How to get one, 
what to get out of it 
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Our Vision: - is a society free of vascular disease, 
and its associated suffering.

 
Our Mission:- is to promote awareness into 

vascular conditions and to support vital research.

Established in 1992 by vascular surgeons, the Circulation Foundation is the only UK vascular charity
dedicated to vascular health. It is the charitable foundation of the Vascular Society of Great Britain and
Ireland, run by a committee which is accountable to the Trustees of the Vascular Society of Great 
Britain and Ireland. 

Research 

The Circulation Foundation makes three major 
awards per year to fund vascular research. 
The value of research funds awarded is 
currently approximately £1/4 million per year. 
Like a seed bed, we fund primary research which 
often goes on to large scale, life-transforming 
studies. In the last four years the Circulation 
Foundation has awarded over £500,000 in funds 
for research, pushing the boundaries in the 
treatment of vascular disease. Get involved and 
help us save more lives and limbs through our 
evolving research programme. 

The Circulation Foundation's goal is to establish 
a Circulation Foundation Network by having an 
Ambassador in each Arterial Centre and patient 
representatives across the UK. We would then be able 
to work together to increase awareness of vascular conditions,
share and repeat fundraising success, increase our research 
grants and make the Circulation Foundation the support centre 
for patients.

Become a Foundation 
Ambassador

Make a real difference to the lives of people who are affected by 

Help to raise awareness of vascular disease
Continue to use expertise and knowledge
Learn new skills
Be able to network with like-minded people
Give something back to the vascular community
Be part of a professional and committed charity and a 

Recognition on social media, newsletter and on the website
Special recognitions at the Annual Scientific Meeting

       vascular disease

       valued member of the team

To discuss getting involved in the Circulation Foundation by fundraising, legacy donations, becoming an
ambassasdor or corporate support, please call 020 7205 7151 or email info@circulationfoundation.org.uk.

Text CIRCULATION to 70560 to donate £10. Texts will cost the donation amount plus one standard network rate message.

www.circulationfoundation.org.uk

Getting involved
Donations
In memory and gift in your will.
Corporate support
Ambassador Scheme
Events - create your own personal 

       event, or sign up for a challenge e.g. 
       London Marathon, Great North Run, 
       RideLondon, Swim Serpentine 
       or the Vitality Big Half

Circulation Foundation
Hoodies, T-shirts and
Christmas cards
We have our very own hoodies, T-shirts and Christmas 
cards available to purchase on the Circulation 
Foundation stand at the Vascular Soceities' Annual 
Scientific Meeting - the cards are designed as 
part of a competition. 

#TheBodyWalk is a national campaign in September
to raise awareness of vascular disease and for
imperative funding. We are hoping everyone
can get to collectively achieve the 
60,000 miles that make up the circulatory 
system! Walk, run, cycle, swim ... it is up to you!

Join us to reach the 60,000 miles and raise funds 
for Circulation Foundation. Sign up at the stand 
at the Vascular Soceities' Annual Scientific Meeting!

Charity Number: 1102769

Stop by the stand and purchase a hoodie, 
T-shirt or cards to help raise funds for the
Foundation!
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In conjunction with the Vascular Society of Great Britain and Ireland, the British Association of  
Chartered Physiotherapists in limb Absence Rehabilitation, the Society of Vascular Nurses and  

the Society for Vascular Technology of Great Britain and Ireland

www.vascularsociety.org.uk

The Vascular Societies’ Annual Scientific Meeting 2023 

www.vascularsociety.org.uk

The Convention Centre 
Dublin

SAVE THE DATE

22nd-24th November 2023             
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