Journal of JVasc.Soc.G.B.Irel. 2025;0nline ahead of publication

VASCULAR SOCIETIES http://doi.org/10.54522/jvsgbi 2025.187

GREAT BRITAIN & IRELAND www.jvsgbi.com

ORIGINAL RESEARCH

Surgical Site Infection in Major Lower Limb
Amputation (SIMBA): an international multicentre
audit: baseline unit survey

The SIMBA Collaborative Group (in alphabetical order): Ismay Fabre,” Brenig Gwilym," Louise Hitchman,?
Nina Al-Saadi,® Lakna Harindi Alawattegama,® lan Chetter,? Terry Hughes,* Judith Long,? Laura Magill,*
Thomas Pinkney,® Matt Popplewell,®* Michael Wall,? David C Bosanquet'

1. South East Wales Vascular

Network, University Hospital Plain English Summary

Wales, Heath Park Campus, Why we undertook the work: In 2022 over 3,000 people in the UK required an amputation of their leg. After
Cardiff, UK amputation surgery there is a risk of wound infection. This can range from mild infections that can be

2. Hull University Teaching treated with antibiotics to more serious problems including longer hospital stays, additional surgeries or
Hospital, Anlaby Road, Hull, even death. There are recommendations regarding prevention and treatment of wound infections; however,
UK it remains unclear how effective these are and how closely hospitals follow this guidance.

3. Black Country Vascular What we did: We have designed an international audit: Surgical Site Infection in Major Lower Limb Amputation

Network, Russell Hall Hospital, (SIMBA). Its aim is to evaluate infection rates, related complications and current care practices after amputation.

Dudley, UK As part of SIMBA, we conducted a survey to see how closely hospitals follow existing recommendations. It also
4. Birmingham Clinical Trials looked to see which methods are most commonly used to prevent and treat wound infections.

Unit, Park Grange, ) )

Birmingham Ulg What we found: We found that some practices were commonly used, such as using scans to plan surgery.

However, there was significant variation in other areas. For example, not all hospitals routinely conduct pre-
surgery assessments from specialists such as dieticians, psychologists and physiotherapists. Additionally,
follow-up care, including rehabilitation and mental health support, varied widely between hospitals.

5. University of Birmingham,
Edgbaston, UK

What this means: The results demonstrate that approaches to preventing wound infections after amputations
vary and more specific evidence-based guidelines are needed. Better standardisation of practices could help to
reduce infections and improve recovery for patients. More research focusing on amputation-specific guidelines
could lead to better patient outcomes in the future.
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Methods: Surgical Site Infection in Major Lower Limb Amputation (SIMBA) is an international,
prospective, collaborative audit which compared current practice against national and
international recommendations and evaluated equipoise regarding best practice. Each
participating centre completed a baseline unit survey containing Likert scale questions
regarding local MLLA pathways. Responses were compared with the Vascular Society of Great
Britain and Ireland’s best practice pathway, National Institute for Health and Care Excellence
(NICE), Society of Vascular Surgery’s Practice management guide and the European Journal of
Vascular Surgery’s Global Vascular Guidelines on the Management of Chronic Limb-
Threatening Ischaemia guidelines.

Results: Forty centres (30 UK, 7 Europe, 2 Australasia and 1 Asia) completed the survey,
yielding a response rate of 87% (40/46). MLLA was performed by vascular surgeons in all
centres, with additional specialities also undertaking MLLA surgery including orthopaedic
(n=10), plastic (h=4) and general surgery (n=3). Induction antibiotic prophylaxis was given in
32 (82.1%) of the centres. Prophylactic postoperative antibiotics were ‘commonly’ or ‘always’
given in 24 (61.5%) of the centres, typically comprising a 5-day intravenous course. Incise
drapes were infrequently used (used ‘never’ for iodophor (39.5%, n=15) and non-iodophor
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(44.7%, n=17) containing drapes). Routine follow-up was conducted in 27 centres (69.2%)
and preoperative vascular imaging was ‘commonly’ or ‘always’ performed in 37 centres
(92.5%). Preoperative assessment by physiotherapists and/or occupational therapists and
diabetic specialists occurred ‘commonly’ or ‘always’ in 32 (82.1%) and 27 (71.1%) centres,
respectively. Dietetic and psychological assessment only occurred ‘commonly’ or ‘always’ in 8
(21.6%) and 9 (25%) centres, respectively.

Conclusions: This audit highlights the variability in practice, underscoring the need for
consensus on best practice. Future studies should focus on generating high quality evidence to
refine recommendations and reinforce adherence to guidelines to reduce SSI and improve

outcomes after MLLA.

Key words: major lower limb amputation, surgical site infection, chronic limb threatening ischaemia,

wound breakdown

Introduction

Surgical site infections (SSls) are a common complication following
any surgical procedure, accounting for 20% of all hospital-
associated infections." The incidence of SSI following major lower
limb amputation (MLLA) is particularly high, with a recent
systematic review reporting an overall incidence of 7.2% and
single-centre studies reporting rates up to 27%.? SSls are a leading
cause of in-hospital morbidity and mortality,® and consequences of
their development, including the substantial contribution to
prolonged hospitalisation, result in SSIs being the costliest hospital-
associated infection.! Furthermore, SSIs post MLLA increase the
risk of stump dehiscence and need for revision amputations to the
same or a higher level.2 This may prevent a patient from
independent ambulation, significantly affecting quality of life and
negatively impacting mental health.?

The importance of this issue has been recognised by both
clinicians and patients. The Priority Setting Partnership led by the
Vascular Society of Great Britain and Ireland (VSBGI) in conjunction
with the James Lind Alliance has highlighted improving wound
healing and improving clinical outcomes after MLLA as two of the
top 10 research priorities in amputation surgery.® Furthermore,
wound healing and stump infections have been highlighted in the
core outcome set for MLLA.” The VSGBI has established a best
practice clinical care pathway designed to optimise quality of care
and reduce complications after MLLA.8 The National Institute for
Health and Care Excellence (NICE) have also published guidance
relating to the prevention and treatment of SSI.° However, the
degree of adherence to these recommendations remains unclear.
Various interventions, such as specialist dressings,® negative
pressure wound management systems'®and antimicrobial-coated
sutures'" have become increasingly available. Benefits have been
demonstrated from prolonged prophylactic antibiotic courses to
reduce the incidence of SSIin MLLA;'2'3 however, aside from this,
evidence of effective interventions to reduce the incidence of SSI in
MLLA is sparse, and all adjuncts incur additional costs, contributing
to variability in practice.

Surgical Site Infection in Major Lower Limb Amputation (SIMBA)
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is an international collaborative audit comparing current practice
against recommendations. It also aims to determine the incidence
of SSlIs and associated clinical sequelae, although these data are
not part of this publication.™ The study consists of two parts:
prospective data collection surrounding risk factors, interventions
and outcome for patients undergoing MLLA, and an initial baseline
unit survey completed once by each enrolled centre. This paper
presents the results of the baseline unit survey. The primary aim of
this survey was to assess adherence to published guidelines on
reducing SSI. Secondary aims included assessing adherence to
recommendations regarding optimising overall care and improving
outcomes post MLLA, and evaluating equipoise regarding best
practice for management of patients undergoing MLLA.

Methods
Study design
SIMBA is an international, prospective, collaborative audit designed
to assess current clinical practice against established
recommendations and to determine the incidence of SSI and
associated clinical outcomes. A detailed protocol has been
published in full.™ This audit is partially funded by the ROSSINI
platform as part of the accelerator award scheme (Award ID:
NIHR156728)" and has been conducted in conjunction with the
Birmingham Centre for Observational and Prospective Studies
(BICOPS) at the University of Birmingham. SIMBA is supported by
the Vascular and Endovascular Research Network (VERN;
https://vascular-research.net/), a multidisciplinary trainee-led
vascular research collaborative.'®

Centre enrolment began in October 2023, with data collection
concluding on 1 May 2024. Any centre within the UK or
internationally that provides emergency and/or elective MLLA under
any speciality was eligible to participate. Centres were recruited
through outreach by VERN using social media, email
communications and professional networks. As part of the audit
process, the lead consultant from each enrolled centre was
required to complete a baseline unit survey detailing local pathways
for managing patients undergoing MLLA.
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Questionnaire development

Strategies for SSI prevention and management detailed within the
NICE guidelines and recommendations for the care of those
undergoing MLLA, including those within the VSGBI Best Practice
clinical care pathway,® the European Journal of Vascular Surgery
Global Vascular Guidelines on the Management of Chronic Limb-
Threatening Ischaemia' and the Society of Vascular Surgery’s
Practice Management Guide,'® were identified and reviewed.
Recommendations for preoperative, perioperative and

Table 1 Guideline adherence.

postoperative care were included. Based on these
recommendations, a cross-sectional survey was created, including
questions designed to assess centre compliance (Table 1).
Additionally, questions were incorporated to explore variations in
practice and areas of uncertainty to evaluate equipoise on best
practice. Responses were collected using a Likert scale where
possible, with a combination of multi-select and free-text options

where required.
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The survey underwent two rounds of internal validation by the

Guideline/recommendation
(Grade of evidence where stated)

Recommending organisation
NICE | EJVES | VSGBI | SVS

Relevant survey
question

Percentage
adherence

Patients should be assessed by the MDT prior to MLLA X X 7 42.5%*
Offer patients and carers clear, consistent information and advice through all stages of X 353 50%*
their care

Be admitted under a named consultant in vascular surgery X 14 92.3%*
Undergo diagnostic arterial imaging to determine revascularisation options X X 9 92.5%*
Have revascularisation options discussed at a vascular imaging MDT X 1 75%*
Undergo assessment using TcPO2 to determine perfusion at a proposed amputation level X 20 48.3%*
Involvement of clinical psychology X 16a 25.0%*
Undergo assessment with OT/PT preoperatively (7C) X X 16b 82.1%*
Have nutritional assessment and receive dietician advice X 16¢c 21.6%*
Have a member of diabetes team involved X 16d 71.1%*
Have a venous thrombo-embolism risk assessment and prophylaxis as appropriate X X 18 97.4%*

Antibiotic prophylaxis should not routinely be used for clean non-prosthetic X 21 17.9%
uncomplicated surgery

Do not use non-iodophor-impregnated incise drapes routinely for surgery X 25 78.8%**
Do not use hair removal routinely X 27 707%™
If hair has to be removed, use electric clippers X 28 71.8%

Postoperative

Antibiotic prophylaxis should not routinely be used for clean non-prosthetic X 36 15.4%**
uncomplicated surgery

Patients should be informed of the post-amputation care pathway X 35b 50%*
Offer patients and carers information and advice about how to recognise a surgical site X 41 74.4%*
infection and who to contact if they are concerned

Day 1 postoperative review by acute pain team X 33 61.5%"
Follow-up in clinic within a month after surgery X 43 33.3%*
Outpatient review and rehabilitation follow-up with rehabilitation team (7C) X X X 44 63.0%"
Referred to amputation support group X 35d 36.8%"

* Percentage selecting ‘commonly’ or ‘always’.
** Percentage selecting ‘never’ or ‘rarely’

EJVES, European Journal of Vascular and Endovascular Surgery; MDT, multidisciplinary team; NICE, National Institute for Health and Care Excellence; OT, occupational therapy; PT, physiotherapy;

SVS, Society of Vascular Surgery; VSGBI, Vascular Societies of Great Britain and Ireland.
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study management group. The survey was refined by consensus on
maijor alterations (removing or adding questions) and minor
alterations (wording or response modification). The first validation
resulted in four major alterations (three questions added and one
deleted) and five minor alterations, and the second yielded seven
minor alterations.

The final survey included 29 questions; three were
demographic questions, eight related to preoperative assessment
and care, seven related to perioperative interventions and 11
assessed postoperative care and follow-up. The final version of the
survey is provided in Appendix 1 online at www.jvsgbi.com.

Survey administration

The survey was built and published using the QualtricsXM
Platform™ and was distributed via an email to the consultant leads
for all centres enrolled in the SIMBA audit. Participants completed
the survey by following the study URL link. Non-responding centres
were followed up with reminder emails. Where duplicate responses
were received from a single centre, the most complete response
was retained; if all responses were equally complete, the first
submitted response was kept.

Statistical analysis and reporting
Responses were exported to Microsoft Excel for cleaning and
analysis. Non-response questionnaires were removed. Partially
completed questionnaires were included. Dichotomous and Likert
responses were reported as percentage of responses, and multiple
selection questions were analysed to find a median or modal
average. The Checklist for Reporting Of Survey Studies (CROSS)"®
was followed during all steps of the study and a completed checklist
is provided in Appendix 2 online at www.jvsgbi.com.

As many of the guidelines and recommendations selected as
audit standard were UK based, sensitivity analysis was also
performed using only the UK centres.

Results

Of the 46 SIMBA centres, 40 completed the survey giving an
overall response rate of 87%. This included 30/34 in the UK (88%),
7/9 European centres (78%), 2/2 Australasian centres and 1/1
Asian centre (Figure 1).

In all centres MLLA was performed by vascular surgeons. In
30.0% (12/40) other specialities were also performing MLLA,
including orthopaedic surgery (n=10), general surgery (n=4) and
plastic surgery (n=3). Patients were ‘commonly’ or ‘always’ admitted
under a named consultant in vascular or orthopaedic surgery in
92.3% (36/39) of centres.

Adherence to published guidelines and recommendations
varied across participating centres (Table 1). The grade of evidence
supporting these recommendations was rarely specified. A
sensitivity analysis including only UK-based centres demonstrated
broadly similar results (see Supplementary Table 1 - Appendix 3
online at www.jvsgbi.com).
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Figure 1 Location of survey respondents (Ref. mapchart.net).

Adherence to SSI prevention and management guidelines
Antibiotic administration at the time of anaesthetic induction is
routinely performed in 82.1% (32/39) of centres, with a median of
two different antibiotics given intravenously. The most commonly
used antibiotics are cephalosporins (13 centres) and metronidazole
(13 centres) (see Figure 2a). Prophylactic postoperative antibiotics
are ‘commonly’ or ‘always’ prescribed in 61.5% (24/39) of centres.
The majority (22/24) administered exclusively intravenous
antibiotics, whilst nine centres use either intravenous or oral routes
and three centres routinely use oral antibiotics. Antibiotic choice
varied between centres (see Figure 2b), with the most prevalent
being penicillin (16/24), metronidazole (13/24) and cephalosporins
(12/24) and the most common course duration ranging from 72
hours to 5 days. Adherence to the current NICE guidelines, which
advise against the use of prophylactic antibiotics in clean, non-
prosthetic, uncomplicated surgery, was low with 17.9% (7/39) of
centres reporting they ‘never’ or ‘rarely’ administer antibiotics at
induction and 15.4% (6/39) postoperatively.

Routine preoperative hair removal is ‘commonly’ or ‘always’
performed in (24/39) of centres, with 71.8% of these using electric
clippers aligning with guideline recommendations. However, only
7.7% (3/39) of centres reported ‘never’ or ‘rarely performing hair
removal, reflecting low adherence to guidance advising against
routine hair removal. Just over half of the centres (60%, 20/32)
‘commonly’ or ‘always’ perform MLLA without incise drapes. When
used, 78.8% of centres reported ‘never’ or ‘rarely’ using non-
iodophor impregnated drapes, reflecting good adherence with
guidelines (see Figure 3a and b).

Adherence to guidelines on providing information about SSI
recognition and management was high, with 74.4% (29/39)
selecting ‘commonly’ or ‘always’ done. In comparison, leaflets
detailing the procedure itself and expected postoperative recovery
are ‘commonly’ or ‘always’ provided in 50% of centres (19/38).

Adherence to best practice clinical care recommendations
Diagnostic imaging to assess revascularisation options are
‘commonly’ or ‘always’ performed in 92.5% (37/40) of centres and
75% (30/40) routinely discuss these cases in vascular
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Figure 2 Antibiotics used prophylactically for patients undergoing major lower limb amputation (a) at induction of anaesthesia and
(b) postoperatively.
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and clinical psychology were poor, with only 21.6% (8/37) and 25%
multidisciplinary meetings, demonstrating strong adherence to (9/36) of centres selecting ‘commonly’ or ‘always’, respectively
recommendations. In contrast, use of preoperative perfusion (Figure 5). Almost all centres (97.4%; 38/39) ‘commonly’ or ‘always’
pressure measurements such as TcPO2 are only ‘commonly’ or implement thromboembolism risk assessment and prescribe
‘always’ implemented in 48.3% (14/29) of centres (Figure 4). prophylactic anticoagulation according to their local protocols.
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Figure 5 Frequency of preoperative assessment by supportive
therapies.
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In 61.5% (24/29) of centres, patients routinely receive input
from the acute pain team on the first postoperative day, indicating
moderate adherence to pain management recommendations.

Routine follow-up after MLLA is provided in 69.2% (27/39) of
centres. Where routine follow-up was implemented, all centres
(27/27) offered face-to-face appointments, with seven also offering
telephone follow-up and two using video consultations. Follow-up is
most commonly provided in consultant surgeon-led clinics (23/27),
with 14 of these centres also offering a nurse-led and/or
rehabilitation clinic follow-up. In four centres, follow-up is conducted
solely in nurse-led clinics or by rehabilitation/artificial limb
application clinic only, with no surgeon involvement. Overall, 63.0%
had outpatient follow-up with the rehabilitation team, showing
moderate compliance with recommendations. Adherence was
notably low regarding referral to external (peer-to-peer) support
groups such as the Limbless Association, with only 36.8%
‘commonly’ or ‘always’ offering this service.

Evaluating equipoise

Several domains of post-MLLA care demonstrated considerable
variability. Marked differences were seen in the use of postoperative
antibiotics, with 61.5% (24/39) of centres reporting routine use
whilst 15.4% (6/39) reported that they ‘never’ or ‘rarely’ prescribe
them. Among these, administration routes also varied with 91.7%
(22/24) using intravenous antibiotics exclusively, 12.5% (3/24)
using oral only, and 37.5% (9/24) reporting that they used either
intravenous or oral depending on the case. Duration also varied
with 12.5% (3/24) giving antibiotics for <24 hours, 29.2% (7/24) for
24-48 hours, 25% (6/24) for 48-72 hours, 50% (12/24) for 72
hours to 5 days and 58.3% (14/24) for >5 days.

Surgical skin preparation techniques also differed. Single skin
preparation was ‘commonly’ or ‘always’ applied in 60.5% (23/38) of
centres and double skin preparation in 33.3% (13/39), demonstrat-
ing an area of clinical equipoise. Use on incise drapes also showed
further disparity, with 40.6% (13/32) of centres always avoiding
them whilst 31.3% (10/32) still used them ‘commonly’ or ‘always’.
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Routine outpatient follow-up after MLLA was offered in 69.2%
(27/39) of centres. Among these, 33.3% (9/27) occurred within
4-6 weeks, 33.3% (9/27) within the first month and the remainder
at other time points. Format also differed: 85.2% (23/27) offered
consultant-led review, 63.0% (17/27) included rehabilitation-led
follow-up and 33.3% (9/27) offered nurse-led care. Notably, nine
centres provided consultant-only follow-up while three relied solely
on rehabilitation teams without surgical input. These variations high-
light differing models of postoperative care delivery across centres.

Discussion

This audit provides insights into the current clinical practices
surrounding MLLA and highlights the variability in adherence to
current guidelines aimed at reducing SSI. The findings demonstrate
that vascular surgeons are the primary specialists performing
MLLA, although a notable proportion of centres also involved other
specialities such as orthopaedics, general surgery and plastic
surgery. The variability in parent speciality may reflect differences

in surgical techniques, indication for procedures, patient
demographics and subsequently risk factors for SSI development,?°
likely contributing to variability in practice. However, this also raises
important questions about the potential challenges in developing
policies and/or best practice pathways to improve patient
outcomes, particularly in the context of SSI prevention.

According to the 1964 wound classification, MLLA wounds are
typically classed as ‘clean’,?" and therefore prophylactic antibiotics
are not routinely recommended in the NICE guidelines. However,
neither the guidelines nor this classification system account for the
range of procedures, specialities, incision sites, patient cohorts and
the subsequent variability in SSI risk.?? Many believe the increased
risk of bacterial contamination secondary to ischaemic or infected
tissue in MLLA warrants prophylactic antibiotic use,?*?* a
consensus that seems in line with the survey results, with most
centres (82.1%) administering induction antibiotics. Additionally,
evidence suggests benefits of prophylactic postoperative antibiotics
following MLLA, 323 a practice also adopted in most centres
(61.5%), although there was no clear consensus on duration of
therapy. A recent randomised controlled trial™® published in 2022,
three years after the 2019 NICE guidelines, demonstrated benefits
of an extended 5-day course of antibiotic prophylaxis, highlighting
how emerging evidence can surpass existing guidelines. It is
important to consider that variation in antibiotic choice and
administration route is expected due to differing local antimicrobial
policies. This remains consistent with existing guidelines, which
specify that, where antibiotics are indicated, selection should be
guided by local antibiotic formularies, resistance patterns and
microbiological tests where available.® Given the risks of prolonged
antibiotic use and antimicrobial resistance, it remains essential to
balance antimicrobial stewardship with the prevention of infection.

The intraoperative practices and guideline adherence varied
between centres. Hair removal was routinely performed in 61.5% of
centres. However, the use of electric clippers, recommended over
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razors to minimise micro-abrasions, was not universal, with 25.6%
of centres still employing razors often, which may increase the risk
of SSls.?> Current guidelines recommend using an alcohol-based
solution of chlorhexidine but do not specify whether single versus
double preparation should be employed. However, it is interesting to
note the variability in local protocols, with 60.5% routinely using a
single skin preparation and 33.3% often employing double skin
preparation. There are some data from other surgical specialities
demonstrating a reduction in bacterial colonisation with double
preparation,? including a randomised controlled trial of patients
undergoing total joint arthroplasty which suggests that double
preparation reduces SSl rates;*” however, these are not specific to
MLLA. Some centres (21.1%) routinely use iodophor-containing
incise drapes, which in other specialities have been shown to
reduce SSls;?8 however, no studies have focused on MLLA and
many centres commonly or always perform MLLA without the use
of incise drapes.

The survey demonstrated widespread use of diagnostic imaging
(92.5%) and multidisciplinary team (MDT) discussions (75%) to
evaluate revascularisation options and suitability prior to MLLA. This
is encouraging as vascular optimisation, when appropriate, reduces
the rate of MLLA.2%% Furthermore, imaging review and MDT
discussion aid in the complex decision of selecting the appropriate
amputation level, balancing functional outcomes against the risk of
postoperative ischaemic wound breakdown. Recommendations
advocate pre-procedural imaging and perfusion assessments;
however, no single test is accepted as the gold standard to predict
wound healing®' and the decision is often primarily based on clinical
judgement.® Whilst angiography is widely implemented,
preoperative perfusion pressures such as TcPO2 are routinely used
in less than half (48.3%) of centres, indicating a lack of
standardisation. Perfusion pressures may be used to detect viable
tissue for the amputation site. Studies suggest that TcPO2 values of
>40 mmHg are associated with a higher percentage of successful
healing whereas values of <20 mmHg may indicate an increased
risk of non-healing.* However, factors including limb oedema,
cardiac output, smoking and pain can reduce accuracy, limiting its
reliability as a sole determinant of amputation level. Consequently,
there is no consensus regarding a specific threshold value. Despite
this, the evidence suggests that perfusion pressures still provide
valuable information.®? Additionally, emerging technologies such as
machine learning algorithms may enhance risk prediction models
by integrating patient risk factors and objective measurements. A
recent pilot study demonstrated that machine learning
incorporating multispectral wound imaging alongside patient risk
factors improved the prediction for amputation wound healing.®' As
these technologies evolve they may become an integral component
of preoperative planning.

Occupational and physiotherapy assessments were widely
implemented both preoperatively and postoperatively. Early
assessment for rehabilitation can help prepare the patient physically
and psychologically for rehabilitation,** and evidence has shown us

Surgical site infection in major lower limb amputation: baseline unit survey. Fabre | et al.

that early postoperative physiotherapy has a significant effect on
function.®® However, fewer centres routinely engaged dieticians
(21.6%) and psychiatrists (25%) preoperatively. This finding is
concerning as malnutrition and psychological distress are risk
factors for poor post-surgical recovery and SSI development 657
Recent studies have highlighted the potential value of integrated
approaches such as enhanced recovery after surgery (ERAS)
collaborative models® and surgeon-physician co-management® to
ensure optimal prehabilitation and perioperative management,*°
working towards better patient outcomes.

Follow-up varies significantly between centres, with almost
one-third of centres (30.2%) not routinely providing routine follow-
up after MLLA, which could lead to wound complications such as
SSI and wound breakdown being under-diagnosed and therefore
under-treated. Furthermore, less than half of centres routinely
provide follow-up with a rehabilitation clinic (42.5%) or refer patients
to external peer-to-peer support groups (36.8%) such as the
Limbless Association. This lack of routine referral to support
services may reflect under-appreciation of the role these resources
play in long-term recovery and rehabilitation, given the significant
physical and psychosocial impact MLLA often has. Greater
integration of support services could improve patient outcomes and
quality of life.#!

Although this audit highlights significant variability in guideline
adherence, it is important to note the limitations of the guidelines
themselves. Some recommendations are outdated and others are
derived from low-quality evidence,*43 and recent trials have
challenged existing guidelines such as the FALCON trial which
questioned the superiority of chlorhexidine preparation in clean
surgery.“+4® Notably, a recent study on diabetic foot disease
reported similar findings, highlighting inconsistent adherence to
guidelines and a lack of robust randomised controlled trial evidence
supporting their foundation.*® More critically, the SSI prevention and
management guidelines are designed for broader surgical contexts
and do not specifically address MLLA. As a result, their applicability
and effectiveness in this cohort are uncertain, given the risk of SSI
is multifactorial, influenced by patient comorbidities, procedural
techniques and perioperative care beyond the scope of current
recommendations. Moreover, there is a lack of high-quality
evidence supporting the efficacy of intervention ‘bundles’
(combinations of individually effective interventions) in reducing SSI
rates when implemented concurrently.” This audit also identified
several areas of clinical equipoise, where significant variation in
practice reflects a genuine lack of consensus of optimal
management. Notably, the use of postoperative antibiotics showed
great variability, with significant differences in route of administration
and duration, ranging from 24 hours to >5 days. Similarly,
intraoperative techniques such as single versus double skin
preparation and the use of incise drapes showed substantial
disparity between centres. Variability in preoperative MDT
assessments and postoperative follow-up further reflected
uncertainty in the holistic care aspect for those undergoing MLLA.

ONLINE AHEAD OF PUBLICATION



ORIGINAL RESEARCH

This highlights the need for robust procedure-specific evidence to
guide best practice in MLLA. Current works, including the
ROSSINI-Platform trial designed to evaluate SSI prevention
strategies across surgical specialities including MLLA,*® offer
promising opportunities to continue addressing these evidence
gaps. Furthermore, the European Society for Vascular Surgery is
commissioning a Clinical Practice Guidelines specific for MLLA, set
for publication in 2027.4°

Study limitations

There are some limitations to this audit. The survey responses were
self-reported, which may introduce recall or social desirability bias
and affect the accuracy of reported adherence. However, the main
SIMBA study includes prospective data collection, which will help
validate these findings against actual clinical practice. Additionally,
the survey was limited to centres that participated in the SIMBA
audit, with an overall response rate of 87%. Non-responders
included four UK sites and two European sites. This may have
introduced response bias, and the relatively small sample size and
geographical concentration within the UK may limit the
generalisability of these findings. There are also some limitations

in the survey design. The survey was designed and internally
validated by the SIMBA study management group, composed
primarily of vascular surgeons and researchers, without external
validation or wider multidisciplinary input, which may have
enhanced its comprehensiveness and applicability. As a result,
some terms — for example, ‘MDT’ — may have been interpreted
inconsistently. Additionally, we did not collect data on the availability
of specific services (eg, psychology or rehabilitation services),
which limits our ability to determine whether the absence of routine
assessment reflects a lack of access or other factors such as
surgical urgency. Similarly, the survey did not include qualitative
fields or free-text options to explore reasons for ‘don’t know’
responses, which may reflect uncertainty or variation in terminology
rather than true gaps in practice. Although some international
guidelines were used, most recommendations assessed were
based on UK-specific sources (eg, NICE and VSGBI), which may
limit their applicability to international centres. Furthermore, while
this audit provides a snapshot of current practice, it does not
capture the real-time impact of these practices on SSI rates and
patient outcomes. However, by evaluating adherence to established
guidelines and identifying areas of clinical equipoise, this study
highlights key areas for future research and focus points for future
evidence-based guidelines tailored to this patient population.

Conclusion

This international multicentre audit highlights substantial variability
in clinical practice and adherence to SSI prevention guidelines and
best practice pathways in centres performing MLLA. Whilst there is
good adherence to certain recommendations such as diagnostic
imaging and multidisciplinary care, gaps remain, particularly in
areas of preoperative nutritional and psychological evaluation,
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KEY MESSAGES

+ Surgical site infection is a common complication after
amputation, potentially leading to prolonged hospitals
stays, revision amputations and even mortality.

« This survey revealed significant variation in practices
including antibiotic use, preoperative assessments and
postoperative care across 46 global centres.

» There is need for more tailored, evidence-based
guidelines to reduce infection risk and improve patient
outcomes following amputation.

intraoperative standardisation and postoperative support. However,
given the lack of specificity of guidelines and the multifactorial
nature of the risk of SSI, a more tailored evidence-based approach
is needed. Future research should prioritise high-quality procedure-
specific studies to evaluate the impact of different perioperative
strategies on reducing the risk of SSI. This will facilitate the
development of standardised care pathways, ultimately improving
clinical outcomes for patients undergoing MLLA.

Conflict of Interest: IC is the Editor of the JVSGBI. None for remaining authors.

Funding: The SIMBA Audit has been partially funded by the ROSSINI platform as
part of the accelerator award scheme (Award ID: NIHR156728). Partial funding
was also provided by the Emerging Researcher Scheme from Healthcare and
Research Wales.

Reviewer acknowledgement: JVVSGB/ thanks George Smith, Hull York Medical
School and John Houghton, University of Leicester, for their contribution to the peer
review of this work.

References

1. Centers for Disease Control and Prevention (CDC), National Center for
Emerging and Zoonotic Infectious Diseases (NCEZID), Division of Healthcare
Quality Promotion (DHQP). Surgical Site Infection Event (SSI). 2024.
URL: https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf

2. Al-Saadi N, Al-Hashimi K, Popplewell M, et al. The incidence of surgical site
infection following major lower limb amputation: a systematic review. Int Wound
J 2024;21:e14946. https://doi.org/10.1111/IWJ.14946

3. Leaper D, Burman-Roy S, Palanca A, et al. Prevention and treatment of
surgical site infection: summary of NICE guidance. BMJ 2008;337:1049-51.
https://doi.org/10.1136/BMJ.A1924

4. MacCallum KP, Yau P, Phair J, Lipsitz EC, Scher LA, Garg K. Ambulatory status
following major lower extremity amputation. Ann Vasc Surg 2021;71:331-7.
https://doi.org/10.1016/j.avsg.2020.07.038

5. McFarland AM, Manoukian S, Mason H, Reilly JS. Impact of surgical-site
infection on health utility values: a meta-analysis. Br J Surg 2023;110:942.
https://doi.org/10.1093/BJS/ZNAD 144

6. Bosanquet D, Nandhra S, Wong K, Long J, Chetter |, Hinchliffe R. Research
priorities for lower limb amputation in patients with vascular disease. J Vasc
Soc GB Irel 2021;1:11-16. https://doi.org/10.54522/jvsghi.2021.001

7. Ambler GK, Brookes-Howell L, Jones JAR, et al. Development of core
outcome sets for people undergoing major lower limb amputation for
complications of peripheral vascular disease. Eur J Vasc Endovasc Surg 2020;
60:730-8. https://doi.org/10.1016/J.EJVS.2020.06.021

8. A Best Practice Clinical Care Pathway for Major Amputation Surgery. 2016.
Available at: https://old.vascularsociety.org.uk/_userfiles/pages/files/
Resources/Vasc_Soc_Amputation_Paper_V2.pdf

9. Totty JP, Bua N, Smith GE, et al. Dialkylcarbamoy! chloride (DACC)-coated
dressings in the management and prevention of wound infection: a systematic
review. J Wound Care 2017;26:107-14.



ORIGINAL RESEARCH

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

https://doi.org/10.12968/JOWC.2017.26.3.107

. Chang H, Maldonado TS, Rockman CB, et al. Closed incision negative

pressure wound therapy may decrease wound complications in major lower
extremity amputations. J Vasc Surg 2021;73:1041-7.
https://doi.org/10.1016/j.jvs.2020.07.061

. Leaper D, Wilson P, Assadian O, et al. The role of antimicrobial sutures in

preventing surgical site infection. Ann R Coll Surg Engl 2017;99:439-43.
https://doi.org/10.1308/RCSANN.2017.0071

. Sadat U, Chaudhuri A, Hayes PD, Gaunt ME, Boyle JR, Varty K. Five day

antibiotic prophylaxis for major lower limb amputation reduces wound infection
rates and the length of in-hospital stay. Eur J Vasc Endovasc Surg 2008;
35:75-8. https://doi.org/10.1016/J.EJVS.2007.07.016

. Souroullas P, Barnes R, Carradice D, Smith G, Huang C, Chetter I. Extended-

course antibiotic prophylaxis in lower limb amputation: randomized clinical
trial. Br J Surg 2022;109:426-32. https://doi.org/10.1093/bjs/znac053

. Fabre I. Surgical Site Infections in Major Lower Limb Amputation: An

International Multicentre Audit (SIMBA): study protocol. J Vasc Soc GB Irel
2024;3:98-104. https://doi.org/10.54522/JVSGBI.2024.115

. NIHR. ROSSINI-Platform — Reduction Of Surgical Site Infection with a platform

trial utilising a “Basket-MAMS” design - Application Accelerator Award - NIHR
Funding and Awards. Available at: https:/fundingawards.nihr.ac.uk/award/
NIHR156728 (accessed 28 December 2023).

. Bosanquet DC, Stather P, Sidloff DA, et al. How to engage in trainee-led

multicentre collaborative vascular research: the Vascular and Endovascular
Research Network (VERN). Eur J Vasc Endovasc Surg 2016;52:392.
https://doi.org/10.1016/J.EJVS.2016.07.001

. Conte MS, Bradbury AW, Kolh P, et al. Global Vascular Guidelines on the

Management of Chronic Limb-Threatening Ischemia. Eur J Vasc Endovasc
Surg 2019;58:1-109. https://doi.org/10.1016/j.ejvs.2019.05.006

. Society for Vascular Surgery. Amputations. Available at: https://vascular.org/

pmg/ vascular-conditions/amputations (accessed 27 May 2025).

. Sharma A, Minh Duc NT, Luu Lam Thang T, et al. A Consensus-Based

Checklist for Reporting of Survey Studies (CROSS). J Gen Intern Med 2021;
36:3179-87. https://doi.org/10.1007/S11606-021-06737-1

Sebekos K, Guiab K, Stamelos G, et al. Comparison of outcomes in below-
knee amputation between vascular, general, and orthopedic surgeons.

J Surg Res 2023;290:247-56. https://doi.org/10.1016/J.JSS.2023.04.022
Dattani R, Farouk R. Wound classification. In: Principles of Surgery Vivas for
the MRCS. 2020; pp 323-8. https://doi.org/10.1017/cbo9780511663482.020
NIHR Open Research. ROSSINI-Platform - Reduction of surgical site infection
with a platform trial utilising a “Basket-MAMS” design - application
acceleration award [version 1; peer review: awaiting peer review]. 2024.
https://doi.org/10.3310/nihropenres.13641.1

Mclintosh J, Earnshaw JJ. Antibiotic prophylaxis for the prevention of infection
after major limb amputation. Eur J Vasc Endovasc Surg 2009;37:696-703.
https://doi.org/10.1016/j.ejvs.2009.01.013

Kalapatapu V, Lower extremity amputation. In: UpToDate, Connor RF (Ed),
Wolters Kluwer. https://medilib.ir/uptodate/show/16695 (accessed 15 October
2024).

Tanner J, Melen K. Preoperative hair removal to reduce surgical site infection.
Cochrane Database Syst Rev 2021;8:CD004122.
https://doi.org/10.1002/14651858.CD004 122.pub5

Davies B, Patel H. Systematic review and meta-analysis of preoperative
antisepsis with combination chlorhexidine and povidone-iodine. Surg J (NY)
2016;2:e70-7. https://doi.org/10.1055/S-0036-1587691

Morrison TN, Chen AF, Taneja M, Kigukdurmaz F, Rothman RH, Parvizi J.
Single vs repeat surgical skin preparations for reducing surgical site infection
after total joint arthroplasty: a prospective, randomized, double-blinded study.
J Arthroplasty 2016;31:1289-94. https://doi.org/10.1016/J.ARTH.2015.12.009
Nicholson O, Ho B, Chong C. Use of iodine-impregnated surgical drapes for
prevention of surgical site infection: a systematic review and meta-analysis.
Wound Pract Res 2020;28:30-7. https://doi.org/10.33235/WPR.28.1.30-37.
Abu Dabrh AM, Steffen MW, Undavalli C, et al. The natural history of untreated
severe or critical limb ischemia. J Vasc Surg 2015;62:1642-1651.e3.
https://doi.org/10.1016/j.jvs.2015.07.065

Gornik HL, Aronow HD, Goodney PP, et al. 2024
ACC/AHA/AACVPR/APMA/ABC/SCAI/SVM/SVN/SVS/SIR/VESS guideline for
the management of lower extremity peripheral artery disease: a report of the
American College of Cardiology/American Heart Association Joint Committee
on Clinical Practice Guidelines. Circulation 2024;149:¢1313-410.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Surgical site infection in major lower limb amputation: baseline unit survey. Fabre | et al.

https://doi.org/10.1161/CIR.0000000000001251/SUPPL_FILE/SUPPLEMENTAL
Squiers JJ, Thatcher JE, Bastawros DS, et al. Machine learning analysis of
multispectral imaging and clinical risk factors to predict amputation wound
healing. J Vasc Surg 2021;75:279. https://doi.org/10.1016/J.JVS.2021.06.478
Dwars BJ, van den Broek TAA, Rauwerda JA, Bakker FC. Criteria for reliable
selection of the lowest level of amputation in peripheral vascular disease.

J Vasc Surg 1992;15:536-42. https://doi.org/10.1067/mva.1992.32349
Catella J, Long A, Mazzolai L. What Is currently the role of TcPO2 in the choice
of the amputation level of lower limbs? A comprehensive review. J Clin Med
2021;10:1413. https://doi.org/10.3390/JCM 10071413

BACPAR. Clinical guidelines for the pre and post operative physiotherapy
management of adults with lower limb amputations. 2016. Available at:
https://www.bacpar.org/resources/healthcare-professionals-resources/pre-
and-post-op-guidelines/

Ulger O, Yildinm Sahan T, Celik SE. A systematic literature review of
physiotherapy and rehabilitation approaches to lower-limb amputation.
Physiother Theory Pract 2018;34:821-34.
https://doi.org/10.1080/09593985.2018.1425938

Malone DL, Genuit T, Tracy JK, Gannon C, Napolitano LM. Surgical site
infections: reanalysis of risk factors. J Surg Res 2002;103:89-95.
https://doi.org/10.1006/JSRE.2001.6343

Walburn J, Vedhara K, Hankins M, Rixon L, Weinman J. Psychological stress
and wound healing in humans: a systematic review and meta-analysis. J
Psychosom Res 2009;67:253-71.
https://doi.org/10.1016/J.JPSYCHORES.2009.04.002

McGinigle KL, Spangler EL, Ayyash K, et al. A framework for perioperative
care for lower extremity vascular bypasses: A Consensus Statement by the
Enhanced Recovery after Surgery (ERAS®) Society and Society for Vascular
Surgery. J Vasc Surg 2023;77:1295-315.
https://doi.org/10.1016/J.JVS.2023.01.018

Foley MP, Westby D, Walsh SR. Systematic review and meta-analysis of the
impact of surgeon—physician co-management models on short term outcomes
for vascular surgery inpatients. Eur J Vasc Endovasc Surg 2024,68:336-45.
https://doi.org/10.1016/J.EJVS.2024.05.005

Altuwaijri T. Prehabilitation to enhance vascular surgery outcomes: a narrative
review. Cureus 2024;16:e70200. https://doi.org/10.7759/CUREUS.70200
Reichmann JP, Bartman KR. An integrative review of peer support for patients
undergoing major limb amputation. J Vasc Nurs 2018;36:34-9.
https://doi.org/10.1016/J.JVN.2017.10.002

Gillespie BM, Bull C, Walker R, Lin F, Roberts S, Chaboyer W. Quality appraisal
of clinical guidelines for surgical site infection prevention: a systematic review.
PLoS One 2018;13:€0203354.
https://doi.org/10.1371/JOURNAL.PONE.0203354

Lathan R, Hitchman L, Long J, et al. A feasibility survey to inform trial design
investigating surgical site infection prevention in vascular surgery. J Vasc Soc
GB Irel 2024;3:76-83. https://doi.org/10.54522/JVSGBI.2024.116
Ademuyiwa AO, Hardy P, Runigamugabo E, et al. Reducing surgical site
infections in low-income and middle-income countries (FALCON): a pragmatic,
multicentre, stratified, randomised controlled trial. Lancet 2021;398:1687-99.
https://doi.org/10.1016/S0140-6736(21)01548-8

Souroullas P, Barnes R, Carradice D, Smith G, Huang C, Chetter |. Extended-
course antibiotic prophylaxis in lower limb amputation: randomized clinical
trial. BrJ Surg 2022;109:426-32. https://doi.org/10.1093/BJS/ZNAC053
DEFINITE Collaborators and Vascular and Endovascular Research Network.
Widespread non-adherence to guidelines in the operative management of
diabetes-related foot disease complications. BrJ Surg 2024;111:znae231.
https://doi.org/10.1093/BJS/znae231

Leaper D, Rochon M, Pinkney T, Edmiston CE. Guidelines for the prevention of
surgical site infection: an update from NICE. Infect Prev Pract 2019;1(3-4):
100026. https://doi.org/10.1016/J.infpip.2019.100026

NIHR. ROSSINI-Platform — A “Basket Factorial MAMS” Platform Trial in
Surgical Site Infection - NIHR Funding and Awards. Available at:
https://www.fundingawards.nihr.ac.uk/award/NIHR163832 (accessed 24
February 2025).

European Society for Vascular Surgery (ESVS). ESVS 2027 Clinical Practice
Guidelines on Major Lower Limb Amputation — Expressions of interest to join
the writing committee. 2024. Available at:
https://esvs.org/blog/2024/04/19/esvs-2027-clinical-practice-guidelines-on-
major-lower-limb-amputation-expressions-of-interest-to-join-the-writing-commi
ttee/ (accessed 24 February 2025).

ONLINE AHEAD OF PUBLICATION



ORIGINAL RESEARCH Surgical site infection in major lower limb amputation: baseline unit survey. Fabre | et al.

Appendix 1 SIMBA Audit: Baseline Unit Survey

Q1 The purpose of the survey is to understand the usual clinical care pathway and policies for
managing patients undergoing a Major Lower Limb Amputation (MLLA) at your unit.

Q2 Which country is your Unit based?

v

Q3 Which unit are you based?

V ... Other, please specify (70)

Q4 If unit is not listed, please specify:
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Q5 Which specialty(s) at your unit performs MLLA (tick all that apply):

Vascular
Orthopaedics
General Surgery

Other (please specify)

Q7 How often are patients who are being considered for MLLA referred to the MDT for
assessment prior to surgery?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Page 2 of 16



Q9 How often do patients with lower limb ischaemia who are being considered for MLLA
undergo diagnostic imaging to determine revascularisation options?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Q11 How often are the revascularisation options discussed at the Vascular Imaging MDT
meeting (Vascular Surgeons plus Interventional Radiology) OR Orthopaedic MDT?

Never Rarely =~ Sometimes Commonly  Always ?(?]gv?lt
Vascular
Imaging
MDT
Orthopaedic
MDT

Page 3 of 16



Q12 How often are the MDT decisions documented in the patient’s medical notes (electronic or
handwritten patient record)?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Q14 How often are patients undergoing MLLA admitted under a named Consultant/Attending in
Vascular or Orthopaedic Surgery as appropriate for indication of MLLA?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Page 4 of 16



Q16 How often are patients undergoing MLLA undergo routinely undergo assessment with:

Never Rarely Sometimes Commonly Always Do not NOt
know  applicable

Psychology

(pre
op/post op)

OT/PT
Dietician

Diabetic
team

Q18 How often do patients undergoing MLLA have venous thromboembolism risk assessment
and prophylaxis according to local protocols?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Page 5 of 16



Q20 How often in patients undergoing MLLA for lower limb ischaemia do you use objective
assessment of perfusion pressure, i.e. TcPO2, to determine level of amputation e.g. BKA vs

TKA vs AKA?
Never
Rarely
Sometimes
Commonly
Always

Do not know

Q21 Does your centre have a standard induction antibiotic regime for MLLA

Yes

No

Page 6 of 16



Q22 If yes, please select the antibiotic(s) in the antibiotic prophylaxis guideline:

Penicillins (excluding Tazocin)

Cephalosporins

Carbapenems

Metronidazole

Clindamycin

Linezolid

Daptomycin

Fluoroquinolones

Vancomycin

Tigecycline

Gentamycin

Tazocin

Co-trimoxazole

Doxycycline

Teicoplanin

Other

Unknown

Page 7 of 16



Q23 Administration method:

Q25 How often are incise drapes for MLLA surgery used at your centre?

lodophor
containing
incise
drapes
Non-
iodophor
containing
incise
drapes

No incise
drapes

PO

Topical

Other-specify

Never

Sometimes Commonly

Do not
know

Page 8 of 16



Q27 How often is hair routinely removed pre-operatively for MLLA surgery?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Q28 If hair removal is undertaken, which tool is used?

Electric Clippers
Razor

Other-specify

Not applicable

Q29 When applying skin preparation, is a single preparation or double preparation applied?

Never Rarely Sometimes  Commonly Always I?(O not
now
Single
Prep
Double
Prep

Page 9 of 16



Q33 How often do patients undergo their first review by the acute pain team on day 1 post-

operatively?

Never

Rarely

Sometimes

Commonly

Always

Do not know

Q35 How often do patients undergoing MLLA routinely get support in the form of:

Pre-operative
Information
leaflets about
the operation
itself

Post-
operative
information
leaflets about
recovery

Psychologists

External
support
groups (e.g.,
Limbless
Association)

Never

Rarely

Sometimes

Commonly

Always

Do not
know

Page 10 of 16



Q36 How often do patients at your unit have a post-operative course of prophylactic antibiotics
prescribed after undergoing MLLA?

Always
Commonly
Sometimes
Rarely
Never

Do not know

Page 11 of 16



Q37 If yes, please select the antibiotic(s) in the antibiotic prophylaxis guideline:

Penicillins (excluding Tazocin)

Cephalosporins

Carbapenems

Metronidazole

Clindamycin

Linezolid

Daptomycin

Fluoroquinolones

Vancomycin

Tigecycline

Gentamycin

Tazocin

Co-trimoxazole

Doxycycline

Teicoplanin

Other

Unknown

Page 12 of 16



Q38 Administration method:

PO

Topical

Other-specify

Q39 Length of course:

0-24 hrs
24-48 hrs
48-72 hrs
72hrs-5 days
>5 days

Other-specify:

Page 13 of 16



Q41 How often do patients and carers receive information on wound care after discharge,
including information on how to recognise a surgical site infection and who to contact if they are
concerned?

Never
Rarely
Sometimes
Commonly
Always

Do not know

Q42 Are patients routinely follow-up after MLLA?

Yes

No

Q43 When are patients routinely followed up following MLLA?

0-2 weeks
2-4 weeks
4-6 weeks
6-8 weeks
8-12 weeks
>12 weeks

Other, please specify

Page 14 of 16



Q44 How are patients followed up? Tick all that apply

Consultant led clinic

Nurse led clinic

Rehabilitation clinic / Artificial Limb Application Clinic

Other: please specify

Q45 What is the format of the follow-up appointment? Tick all that apply

Face to face appointment

Video appointment

Telephone appointment

Other: please specify

Page 15 of 16



Q47 Thank you for completing this survey.
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Appendix 2 Checklist for Reporting Of Survey Studies (CROSS)

Reported
Section/topic Item Item description P
on page #
Title and abstract
1a State the word “survey” along with a commonly used term in title or abstract to Title Page
introduce the study’s design.
Title and abstract
1b Provide an informative summary in the abstract, covering background, objectives, 1
methods, findings/results, interpretation/discussion, and conclusions.
Introduction
Provide a background about the rationale of study, what has been previously done, 4
Background 2 . .
and why this survey is needed.
Purpose/aim 3 Identify specific purposes, aims, goals, or objectives of the study. 5
Methods
Specify the study design in the methods section with a commonly used term (e.g., 6,7
Study design 4 peatly . v g . y leg
cross-sectional or longitudinal).
5a Describe the questionnaire (e.g., number of sections, number of questions, number 6,7
and names of instruments used).
Describe all questionnaire instruments that were used in the survey to measure 7
5b  particular concepts. Report target population, reported validity and reliability
information, scoring/classification procedure, and reference links (if any).
Provide information on pretesting of the questionnaire, if performed (in the article or 7
Data collection in an online supplement). Report the method of pretesting, number of times
methods 5c questionnaire was pre-tested, number and demographics of participants used for

pretesting, and the level of similarity of demographics between pre-testing
participants and sample population.

Questionnaire if possible, should be fully provided (in the article, or as appendices or Appendix

5d )
as an online supplement). 2

Describe the study population (i.e., background, locations, eligibility criteria for 6

6a . ) S . o
participant inclusion in survey, exclusion criteria).

Describe the sampling techniques used (e.g., single stage or multistage sampling, 6
b simple random sampling, stratified sampling, cluster sampling, convenience sampling).
Specify the locations of sample participants whenever clustered sampling was applied.

[e)]

Sample characteristics

6c  Provide information on sample size, along with details of sample size calculation. 6

Describe how representative the sample is of the study population (or target 6

6d
population if possible), particularly for population-based surveys.

Survey 7a Provide information on modes of questionnaire administration, including the type and 6,7
number of contacts, the location where the survey was conducted (e.g., outpatient
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administration

room or by use of online tools, such as SurveyMonkey).

7b Provide information of survey’s time frame, such as periods of recruitment, exposure, 6,7
and follow-up days.
Provide information on the entry process: 7
—>For non-web-based surveys, provide approaches to minimize human error in data
7c entry.
7
—>For web-based surveys, provide approaches to prevent “multiple participation” of
participants.
. Describe any preparation process before conducting the survey (e.g., interviewers’ 7
Study preparation 8 . yprep . .p & viee
training process, advertising the survey).
Provide information on ethical approval for the survey if obtained, including informed NA
. . . 9a consent, institutional review board [IRB] approval, Helsinki declaration, and good
Ethical considerations L ) . .
clinical practice [GCP] declaration (as appropriate).
9b Provide information about survey anonymity and confidentiality and describe what NA
mechanisms were used to protect unauthorized access.
103 Describe statistical methods and analytical approach. Report the statistical software 7
that was used for data analysis.
10b Report any modification of variables used in the analysis, along with reference (if NA
available).
Report details about how missing data was handled. Include rate of missing items, 7
10¢ missing data mechanism (i.e., missing completely at random [MCAR], missing at
o random [MAR] or missing not at random [MNAR]) and methods used to deal with
Statistical missing data (e.g., multiple imputation).
analysis NA
10d State how non-response error was addressed.
10e For longitudinal surveys, state how loss to follow-up was addressed. NA
10f Indicate whether any methods such as weighting of items or propensity scores have  NA
been used to adjust for non-representativeness of the sample.
10g Describe any sensitivity analysis conducted. NA
Results
112 Report numbers of individuals at each stage of the study. Consider using a flow 8
Respondent diagram, if possible.
characteristics 11b Provide reasons for non-participation at each stage, if possible. NA
11c Report response rate, present the definition of response rate or the formulausedto 8

calculate response rate.



Provide information to define how unique visitors are determined. Report number of 8
11d unique visitors along with relevant proportions (e.g., view proportion, participation
proportion, completion proportion).

Descriptive 12 Provide characteristics of study participants, as well as information on potential 8
results confounders and assessed outcomes.
133 Give unadjusted estimates and, if applicable, confounder-adjusted estimates along 89
with 95% confidence intervals and p-values.
13b For multivariable analysis, provide information on the model building process, model NA
Main findings fit statistics, and model assumptions (as appropriate).
Provide details about any sensitivity analysis performed. If there are considerable NA
13c¢ amount of missing data, report sensitivity analyses comparing the results of complete
cases with that of the imputed dataset (if possible).
Discussion
Discuss the limitations of the study, considering sources of potential biases and 14,15
Limitations 14 imprecisions, such as non-representativeness of sample, study design, important
uncontrolled confounders.
. Give a cautious overall interpretation of results, based on potential biases and 12-14
Interpretations 15 .
imprecisions and suggest areas for future research.
Generalizability 16 Discuss the external validity of the results. 14-16
Other sections
State whether any funding organization has had any roles in the survey’s design, 24
Role of funding source 17 | ] y g ) g y y g
implementation, and analysis.
Conflict of interest 18 Declare any potential conflict of interest. 24
Provide names of organizations/persons that are acknowledged along with their Title Page

Acknowledgements 19 L
contribution to the research.
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Appendix 3 Supplementary Table 1 - Guideline adherence UK centres only

Preoperative
Patients should be assessed X X 7 46.7%*
by the MDT prior to MLLA
Offer patients and carers X 35a 48.3%*
clear, consistent
information and advice
through all stages of their
care

Be admitted under a named X 14 96.6%*
consultantin vascular
surgery

Undergo diagnostic arterial X X 9 96.6%*
imaging to determine
revascularisation options
Have revascularisation X 11 83.3%*
options discussed ata
vascular imaging MDT
Undergo assessment using X 20 31.0%*
TcPO, to determine
perfusion at a proposed
amputation level

Involvement of clinical X 16a 26.9%*
psychology

Undergo assessment with X X 16b 86.2%*
OT/PT preoperatively (1C).

Have nutritional X 16¢c 18.5%*

assessment and receive
dietician advice.

Have a member of diabetes X 16d 69.0%*
team involved
Have a venous thrombo- X X 18 100%*

embolism risk assessment
and prophylaxis as
appropriate

Perioperative

Antibiotic prophylaxis X 21 17.2%
should not routinely be used
for clean non-prosthetic
uncomplicated surgery

Do not use non-iodophor- X 25 67.9%**
impregnated incise drapes
routinely for surgery

Do not use hair removal X 27 10.3%**
routinely
If hair has to be removed, X 28 85.7%

use electric clippers.
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Appendix 3 Supplementary Table 1 - Guideline adherence UK centres only continued

Postoperative
Antibiotic prophylaxis X 36 20.7%**
should not routinely be used
for clean non-prosthetic
uncomplicated surgery

Patients should be informed X 35b 48.3%*
of the post-amputation care

pathway

Offer patients and carers X 41 65.5%*

information and advice

about how to recognise a
surgical site infection and
who to contact if they are

concerned

Day 1 postoperative review X 33 69.0%*
by acute pain team

Follow-up in clinic within a X 43 16.6%*
month after surgery

Outpatient review and X X X 44 63%*

rehabilitation follow up with
rehabilitation team (7C)
Referred to amputation X 35d 37%*
support group.

* Percentage selecting ‘commonly’ or ‘always’.
** Percentage selecting ‘never’ or ‘rarely’.
EJVES, European Journal of Vascular and Endovascular Surgery; MDT,
multidisciplinary team; NICE, National Institute for Health and Care Excellence; OT,
occupational therapy; PT, physiotherapy; SVS, Society of Vascular Surgery; VSGBI,
Vascular Societies of Great Britain and Ireland.
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